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HOBBIE ITAB-NIOJIMMEPHBIE KOMITO3UIUH JIJIS1 HE@TEIIPOMBICJIOBOM
XUMUHN

1l'[pocomcl»ma T.P., 2HpOtlyxaH K.1O., 1'21'Ip0t1yxaﬂ 10.A.
OI'bOY BO «Yghumckuii cocyoapcmeeniviil Heghmsano mexHuuecKutl YHUugepcumeny,

2. Ygha, Poccus
@I'bOY BO «bawkupckuti cocyoapcmeennwlil yHugepcumempy, 2. Ypa, Poccust

B nacrosimee Bpems 80-90% Bcero donma ckBaxkua PO HaxoasaTCs Ha CTaINM «3aBEPIICHUS
pa3paboTKM», a TMONABISIIONIEE KOJMYECTBO HOBBIX  pa3padaThiBAGMbIX M TEPCHEKTHBHBIX
He(TEra3oBbIX MECTOPOXKICHUN PACIIONOKEHBI B CEBEPHBIX, CEBEPO-BOCTOYHBIX PETHOHAX H
menbpe Mopei. B 3Toii cBsi3u 100bIYa HEPTH COMPOBOXKIACTCS PSIOM OOBEKTUBHBIX TPYIHOCTEH
—O0OBOJIHEHHOCTBIO TIJIACTA, W, CIEAOBATEIHHO, OOBOAHCHHEM U IMYJIbCHU(PUKAIUEH TOOBIBaAEMO
NPOAYKIUHM, HAIMYHEM OpPraHO-MHUHEPAJIbHBIX OTJIOXKCHHA W OHMOTEHHOTO CEpOBOIOPOA,
CIIO)KHBIMU T€0JIOTO-(PU3NICCKUMH  YCIIOBUSIMHU, KOTOPBIC XapaKTePU3YIOTCS HEHBIOTOHOBCKUMU
CBOWCTBAMH W3-3a OOJIBIIOTO COJEPKaHMs ac(arbTOCMOJIONapa@UHOBBIX KOMIIOHEHTOB. Bce 310
o0yciTaBnuBaeT CHIDKeHUE Koddduimenta u3piedeHuss Hegru (B PO xodpdunuent uzpieueHus
Heptu cocrasiusger 0,30-0,35, torma, kak B CIIHA — Gonee 0,5) u gebera ckBaxkunbl. [loaTomy
WHTEHCU(PUKAIUS JOOBIYU YTIIEBOAOPOIOB HA OCBOSHHBIX MECTOPOXKICHUSIX, COMPOBOKIAFOIIASICS
YBEIMYECHUEM YJIEIBHOTO O00beMa TPYJAHOU3BICKACMBIX 3allacoB HE()TH HAa MPOMBICIAX SBISICTCS
aKTyaJIbHOU 3a7a4eH.

B cnoxxuBIieiics cuTyary peniarpmas pojib IPUHAICKUT HEPTSIPOMBICIOBON XUMUU —
HayKe O XMMHYECKUX IPOIECCax, COMPOBOXKIAIONINX JOOBIYY, TPAaHCIOPT, MOATOTOBKY He(TH,
MPEIYIPEKJICHUE U IMKBUIAIIMIO OCIIOKHEHHUH C MCIIOJIB30BAaHUEM XHMUYECKHUX BEIIECTB C YYETOM
TOPHO-TEOJIOTHYECKHUX YCIOBHM pa3pabOTKH, IKCIUTyaTallid MECTOPOKICHUH M CBOWCTB TIACTOBBIX
GIrOUI0B ¢ MX BPEMEHHBIMH TEXHOTEHHBIMU W3MEHEHUsAMHU. {1 moBblmieHus 3(pQeKTUBHOCTU
IKCITyaTallii CKBOXWH BO3MOXKHO TPHMEHEHHE KaK HEOPraHWYeCKHX (BOJA, COJH, KHCIIOTHI,
IeNIour, KOMIUIEKCOOOpa3oBaTenu, IIeNieBble KOMITAYHAUPOBAHHBIE TMPOAYKTHI, CIEIUATbHbBIE
BEIIECTBA), TaK M OPraHMYECKUX BEIICCTB (PACTBOPHUTEIIN, MOBEPXHOCTHO-AKTUBHBIC BEIIECTBA
(ITAB), momumepsl, crenuaibHble BEIIECTBA, KUCIOTHI W OCHOBaHHS). YacTo B pa3IUYHBIX
TEXHOJIOTUSIX TMOBBIMICHUS HE(TEOTHauM IIacTa MPEANoYTeHne OoTnarT nobaBkam [IAB wm
KOMITO3UIMSIM Ha WX OCHOBE, MOCKOJBKY OHU OKa3bIBAIOT IMOJIOKHUTEIHHOE BIUSHUE Ha (DU3HUKO-
XUMHYECKHE CBOMCTBA IMOJIY4aeMOTO MPOYKTa, a TAKXKE MPOIECC TIOJTOTOBKH U TPAHCIIOPTHPOBKHU
Heptu. B PO nmepen yueHbIMH TIOCTaBlIeHa 3agadya  pa3pabOTKH  OTEUECTBEHHBIX

MMIIOPTO3aMEUIAIOIMX PEAreHTOB — WHIWBHUYAJIBHBIX BEIIECTB M CIIOXKHBIX KOMIIO3ULUKA Ha
OCHOBE OTE€YECTBEHHOI'O CBHIPbsI U POAYKTOB HEPTETA30XUMHH.
[TAB — opranudeckue COEIUHEHUS C Pa3BETBICHHBIMM YIJIEPOJIHBIMHM paJuKalaMU U

Pa3NUYHBIMM  TOJSIPHBIMU  TPYNIaMM, MOJAPA3ACsIoMUecss MO BHAY MOJSPHOH Tpynmsl u
COCTOSIHMIO B pPacTBOpax Ha aHWOHHbBIE, KATHOHHBIE, aM(OJIUTHbIE, HEMOHHbIE U MOJMMEPHBIE.
Pearentsl Ha ocHoBe IIAB wurparmoT BaXHYIO pOJb B TEXHOJOTMYECKHX Ipolieccax A0ObIYM U
TpaHcnopra HepTH. [loMHMO OCHOBHOrO I€NI€BOrO Ha3HAYEHUS — IMOBBILICHUS HedTeoTIauu
iacta, ucnonb3oBanue IIAB crmocobcTByeT craOuiu3anuy SMYNbCUM, MEH U CYCIEH3HUH,
nesMmynbcauuu  HedTH, THUApodUIM3AUMKM WM TUAPOGOOM3AlMU TBEPAbIX IOBEPXHOCTEH,
uHTUOMpoBaHuio Koppo3un MetamioB, ACIIO, coneoTnoxkeHuss W THIPaToOOpa30OBaHMUA,
OMOLUIHOMY JAEWUCTBHUIO Ha MHUKPOQIIOpPY, 3arylIeHHMIO KHJIKOCTEH, TalleHHI0 TypOYJIeHTHOCTH
(3ddexkr Tomca) M packiMHHUBaIOIIEMy JeicTBUI0O Ha MuHepanbl (3¢¢ext Pebunaepa). Yacto
HaxoJiIT MpUMEHEeHHe He HHAuBHIAyalbHble [IAB, a MHOrodyHkunoHanbHbIE KOMIIO3UIIMU Ha
ocHoBe IIAB, B KOTOpBIX KOMIIOHEHTBI CMECH MPOSBISIIOT CHUHEpreTudyeckuit >pdexr, duro
MOJIOKUTEIHHO CKa3bIBAETCS HA UHTEHCU(UKALIUY TEXHOJIOTMYECKUX MPOLIECCOB HEPTET0OBIUH.
Jns  coctaBieHUs: MHOTO(QYHKIMOHANBHBIX [IAB-molMMEpHBIX KOMITO3UIIMA MOTYT
IPUMEHATBCS  Pa3sHOOOpa3HbIE IOJIMMEPHI, MOBbINIAIONIME HedTeoTnady Iuiacta. Hampumep,
BOJIOPACTBOPUMBIMHU  (TUAPOGMIBHBIMU)  SIBIISIIOTCS  TaKHE IOJUMEpBl, Kak TIyap TyMM,
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TUAPOKCUATUIILIEIIII0I03a, KCAHTAH T'yMM, THAPOJIM30BAHHBIN IOJMAKpUIaMHJI, HaTpUeBas COJb
KapOOKCHUMETUIILIEIITIOI03bI, HaTpUEBask COIb KapOOKCHUMETHIIIMIPOKCUITUIILEIUIIONO03bI, aMUII03a,
aMWIONEKTUH,  MOJMBUHWIALETAT,  IOJIMAKPUIOHUTPWI,  IOJUBUHWIOBBIA  COMPT U
nonumetuiMmerakpuinar. Ilpu  cocraBinennn [IAB-nonumepHbIX KOMIO3WLUKA KOMIIOHEHTHI-
IIOJINMEPBl TECTUPYIOTCS IO Py CBOMCTB: 3arylarouieil crocoOHOCTH B BOJHBIX pacTBOpax,
YCTOMUMBOCTU K MUHEPAIU3ALMK BOAHOM (a3bl, CTAOMIBHOCTU K TUAPOIU3Y (II0 MOTEpE BA3KOCTH)
B BOJHBIX pacTBOpax IpHU OOBIYHBIX YCIOBUSX M IPU IOBBILIEHHBIX TEMIEPATYpax, CTEIEHU
azcopOLMM W3 pPAacTBOPOB HAa MHUHEPAIbHBIX U METAJUIMYECKHX ITOBEPXHOCTSAX, BIIMSHUIO Ha
MOJArOTOBKY He(TH, YCTOMYMBOCTH K OHOJOTMYECKOH JIECTPYKIMH, CIIOCOOHOCTH K
IPOCTPAaHCTBEHHOW CHIMBKE, COBMECTHMMOCTH C JPYTMMH BEIIECTBAMH IIPU IMOTEHIHAIbHON
BO3MOXXHOCTM HMX KOHTakTa. Kak mnpaBwio, npumeHeHue pactBopoB I[IAB coBmecTHO ¢
HU3KOKOHLIEHTPUPOBAaHHBIMM  pacTBOpaMHU IOJMMEpPAa JaeT BO3MOXHOCTb OJHOBPEMEHHOI'O
CHIDKEHHMSI MeX(]a3HOro HATsSHKEHUs Ha rpaHune (a3, yBEIMYCHHS MOJBMWKHOCTH HEPTH U
yIAy4IlIEHUS] BBITECHEHMs €€ BOJOW, MOBBILIEHUS BSI3KOCTH BOJHOI'O PACTBOpPA BBITECHSIOIIETO
areHTa, CHUKEHHS €ro MOJBUKHOCTH, U, 3a CUYET 3TOrO, BHIPABHUBAHUS MPO(UIIS NMPUEMUCTOCTH
CKBA)XMHBI U IIOBBIIIEHHS 0XBaTa HE(TEHOCHBIX MJIACTOB 3aBOJHEHUEM.

I. Cucrema «I1AB — nosuriimuepuH», MO3BOJISIONIAs OCYLIECTBUTH I0JI00P PEareHTOB IS
JHOOBIX IUIACTOB U MOPOJ IyTEM PEryJIUPOBaHUs €€ BI3KOCTHbBIE CBOMCTB.
Hogrie [TAB-nonumepHbie KOMIIO3UIIMN CHHTE3UPOBAHBI B TYpOYJIEHTHOM peakTope (pucyHoK 1):

TG G
maeno NaOH+H,0
o o | NabR+h;
Bo,ua T
5 4 Macno + NaOH + H,0
7 pH T3 _T
A B “+ OoP
TP
OP
H; T 1
8 // P ¢ r
13M
%5 A
T 12
34 TP
EALEA—% it U &

0
Temnepatypa, C
&

T T T T T T
0 10 20 30 40 50 60 70 a0

BPEMS, MHH

Pucynok 1 - A — Cxema typOynentHoro peaktopa (TP); b — Cxema o6pemMHOr0 peakropa
(OP); B — Kunernueckue KpuBble MPOTEKAHUsI PEAKIMU TUAPOIN3a TPUTIIMIIEPUIOB B peaKkTopax
(TP3 — na Bxone B TP, TP; — na Beixone uz TP, OP — B o6bemMHOM peaktope); I — Kunernueckas
KkpuBas uzmeHenus PH cucremsl.

DTOT PEaKTop, B OTIWYUE OT TPAJAUIIMOHHOTO OOBEMHOTO armapaTra CMEIICHUs, TT03BOJISIET,
UCIIONIB3YSl CO3JIaHHBIE TYpOYJICHTHBIE MOTOKM U pEKyMepanuio Temia B 30HE pPEeakilHu,
WHTCHCU(PUITUPOBATh XWMHYECKHI TIPOIECC W HAIMPaBUTh PEAKIMIO IIEJIOYHOTO THIPOJIU3a
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TPUTIULEPUJOB HEHACBHIIEHHBIX XUPHBIX KHUCIOT (PacTUTEIbHOE MAcCiiO) B CTOPOHY IOJy4YEHUs
KOMIIIEKCHOTO 0JTHO()Aa3HOT0 MPOAYKTA IMOJIMKOH/IEHCALUHU:

0]

CHQ—O—&—R oP CH,-OH
0 0]

H—O—&—R +H,O +NaOH — = 3R—&—ONa + iH_OH + H,O +NaOH

0
ngoJ,L_R ng_OH

it
C H2—O—6—R TP

o 0 OH ONa
H-o—&-R + HoO +NaOH — > 3R—C—ONa + NaO%CHz—éH—CH—O)n—(CHz—CH—CH—O}H
m

J?HQOjR

OO0pazyeTcsi KOMIIO3UIHS, TPEACTABIIAIONAs COO0H CMECh HATPUEBBIX COJICH IIETOYHBIX METAILIOB
kapOoHOBBIX KUCIHOT C14-Cig (ITAB) ¢ d4acTU4HO HEUTpPaNIM30BAHHBIM MOJIHUMEPOM —
MOJIUTIUIEPUHOM, YTO YBEJIMYMBAET YCTOMYMBOCTH pEareéHTa B MHHEpaTW30BaHHOW Boje. s
MOBBIICHUS HEPTEOTHauM IUIacTa HCIONb3yeTcs 3TOT HpoAykT B Buae reis (30% BomHblid
pactBop). HecomMHEHHBIM MPEUMYIIECTBOM peareHTa SBJSETCS IMOJABJICHHE Ipollecca
BBICAJIMBAHUSA IIyTE€M 3aMEHbl HOHOB Ca?* ma Na', MO3TOMY €r0 MOXHO HPUMEHATH IS
BBICOKOMUHEPAIM30BAHHOM IJIACTOBOM BOJIBI (C KOHIICHTpaIrmei coei < 200 mr/).

Il. Cucrema «IIAB - mnommakpuiaamua (ITAA)», mno3BoJsIONIas OCYIIECTBUTH
KBATU(UIIUPOBAHHBIN MOJ00P PEareHToB IS JIFOOBIX TJIACTOB M MOPOJI MyTEM PETYJIMPOBAHUS €€
BSI3KOCTHBIE CBOMCTB.

Peonornueckue cBoiictBa I[TAB-monnMepHON KOMITO3UIIMM, COCTOSIIEH W3 aHHMOHHOTO
MMOBEPXHOCTHO-aKTUBHOTO BEUIECTBA, CUHTE3UPOBAHHOTO W3 CMECH HATPUEBBIX COJIEH >KUPHBIX
KapOOHOBBIX KHUCJIOT pacturenbHoro mpoucxoxaeHus Cig-Cig, (P-30) (IIAB) (1) =u
nonuakpuinamua (ITAA) (2):

R~CH=CH—R,-C=0 (1 B ]
! 0O Ly e @
ONa - |
rne Ry, Ry=Cqg- Cy C1_0
NH,

- -1

HccnenoBansl IpU pa3IMYHBIX IUIACTOBBIX Temneparypax Ha peomerpe HAAKE MARS III
Wzyueno BmusHme temmepatypsl macta (T), konnentpamuu (C), monexyssipHoir maccel [TAA
(MM) ¥ MIOTHOCTH €ro aHHOHHOTO 3apsiaa (Z) Ha BA3KOCTHBIE XapaKTepUCTUKU cMecu. OOBEKTHI
uccinenoanus: oopasenr [IAB ¢ xonnentpanueii neictyromero BemiectBa (P-30) Chag = 1,0 %
(macc.) u Tpu o0pasia annoHHOTO Tens [IAA, ornmuuaromuecs Benmmunaamu MM u Z: o6pazert Ne 1
— MM = 16,5 miH., Z = 25%; obpazeny Ne 2 — MM = 12,7 mnH., Z = 23,2%; obpazery Ne 3 — MM =
12,3 mnH., Z = 44.7%.

PesynbraThl uccnenoBaHus MOKa3bIBAIOT, uTo NpH BBeneHuM IIAB B pactBop momumepa
M3MEHSETCS JTWHAMHYECKAsl BS3KOCTh CHUCTEMBI, Ha KOTOPYIO OKAa3bIBAIOT BIHUSHHE pa3IHIHBIC
¢dakropsl: T mnacra, C, MM u Z (ITAA). Tak, npu Cpaa = 0,05% (macc.) y obpasua 4yucToro
nonuMepa ¢ Z = 44,7% npu BBenenuu [1AB 3adukcrupoBaHo pe3koe yBenTUYeHHE TUHAMHUYECKON
BSI3KOCTH, a y oOpasma [TAA ¢ Z = 23,2%, Haoboport, BBeacHue [IAB crmocoOCTByeT CHHKEHUIO
nuHamuueckoi Ba3kocTh. [Ipu atoit ke Craa = 0,05 % (macc.) y obpasua [TAA ¢ MM = 12,7 miH.
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JMHAMUYEeCKas BA3KOCTh Bhile, ueM y cmecu [IAB+IIAA; BBenenue IIAB B pacTtBop monumepa c
MM = 16,5 MJTH. yBEJIMUMBAET TUHAMHYECKYIO B3KOCTh CUCTEMBI «ITAB — mommumepy. [lpu Craa =
0,09% (macc.) BBenenne IIAB x nmomumepy ¢ Huzkoit Z = 23,2% u kK moauMepy ¢ OTHOCUTEIBHO
HeBbICOKOH MM = 12,7 MIJH. 3HAYUTEIbHO YBEJIMYMBACT JUHAMUYECKYIO BS3KOCTh. Ilpu
temneparype T = 90 °C y Bcex o0OpasioB cmecu [TAB+ITAA 3adUKCHPOBAHO YBEJIHYEHHUE
JMHAMHYECKOHN BSI3KOCTH, B TO BpeMsl KaK y 00pa3I[0B pacTBOpa YUCTOrO MOJUMEpPA IUHAMUYECKas
BSI3KOCTh YMEHbIIAETCs ¢ pocToM T.

Takum oOpa3om, pa3pabotana cuctema «[IAB — momumepy», mo3BoJIsIONIAs OCYIIECTBUTH
NPaBUIBHBIN MOIOOP PEareHTOB s JIOOBIX IUIACTOB M TOPOA: MPHU BBICOKOH OOBOAHEHHOCTH
iacTa 1enecoo0pa3Ho HCIOIb30BaTh CHUCTEMY, cofepxkaliee Oojbllee KOJUYECTBO MOJIUMEpa C
6onee Bricokoii MM 1 menbiee konmdecTBo I11AB, Torna kak mpu HEBHICOKOM COJCPKAHUU BOJBI
B IJTaCTaX HEOOXOAMMO MPHUMEHSATHh CHUCTEMY C MeHblIel MM, cHmkas colaepikaHue MoiuMepa u
yBenuuuBas koiauuectBo IIAB B cucreme. OnHaKO HEJOCTaTKOM CHCTEMBI SIBISIETCS TO, YTO €€
HeNb3s MPUMEHATH JJI BBICOKOMHHEpPATN30BAaHHOW IJIACTOBOM BOJABI (KOHIEHTpAIUsl COJe He
nowkHa mpeBbimate < 30 wmr/m). Jns mpenoTBpamieHUs MpoILecca BBHICATUBAHHS B CHUCTEMY
peKOMeHayeTCsl J00aBISITh TUMOHHYIO KHCIIOTY, YTO MO3BOJISIET HAa 24 yaca MPUCTAaHOBUTH AP HeKT
00pa3oBaHMs COJICH.

I1l. Cucrema «IIAB - nanoyriepoa (HY)» (HAyrnepas UIIY-34). [IAB nomydeno mo

peaKkuuu:
H H H H H H
0 0
ded—Lay + Ner—c?’ o e Ly
| | /n / \ | | n- | | /m
H OH HO OH H O O H OH
Oéc\ //
OH
i i
1) NaOH __ w,{:(!—é «)«\. {C—C-')'\N('—CH) + (Cy3, Cgp)ONa
2) T=2%5° | | n-m \l | m-x | %
H ON OH
H O>C /0 a
0% \R c/
=

ONa

ot

Hanoyrnepon mo6aBnsieTcss B CUCTEMBI TIepe]] MPOILIECCOM KEIUPOBAHUS B KOJIUYECTBE OT |
1o 50% no macce. Cucrema o0nanaet kak csoiictBamu [TAB (otmbiBaeT ACIIO, paz:xukaeT riauHbl
0e3 nHruOupoBaHus, TUAPOGOOU3UPYET KOIJIEKTOP, CHUKAET MOBEPXHOCTHOE HATSHKEHHUE), TaK U
copoupyrommmu cBoiictBamu (cop6Orust ACIIO, ruH, okcunoB Al u Fe, n3MeHeHHe KECTKOCTH
cuctemsl mytem ynanenust Ca, Mg). Kpome Toro, odopasyercst ycTONUMBBINA KOJUTOUIHBIA PacTBOP,
MPOUCXOIUT Pa3pylIeHne U YHOC TJIIMHHCTOTO CJIOos, oOyierdaercst TpancnoptupoBka [IAB Briy0Ob
IJIacTa M3-3a yBEJIIMYEHUs €ro MpoHUIaeMocTu B 1,5-2 pasza, nmpegoTBpalaeTcss KOaryasluOHHOE
arperupoBanue. B pesynpTaTe GU3NKO-XMMHYECKHE CBOMCTBA peareHTa, BBITECHSIONIETO HEPTh U3
acTa, MpUOTUKAIOTCS K CBOMCTBaM He(TH, a (QUIBTPAIMOHHBIE TTOTOKU MEPEHANPABISIOTCS U3
MIPOMBITBIX BOJOHACHIIICHHBIX 30H B 3aCTOWHBIC HE(PTEHACHINICHHBIE 30HBI IUIacTta. Bce 3To
MO3BOJISIET BOBJIEKATh 3aCTOMHBIE 30HBI B pa3pabOTKy, TMOBBIIIAS MPOU3BOJAUTEIHHOCTh
IOOBIBAIOIINX CKBAYKUH.

IV. Cucrema «I1AB — HaHoaucnepcHbIi moaudTHIIeH (I1J)»,

[TAB-nonuMepHasi KOMIO3WIIMSA TOJydeHa myTeM poOaBieHus B cucremy | «ITAB —
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nonuriauuepun» (Ha 6aze P-30) HanomucmepcHoOro monudTHICHA. B pesynprare npuMEHEHHs
peareHTa KO3 GUIMEHT MPOHHUIIAEMOCTH IO Boje cHu3uicsa ¢ 53,6 no 2,2 M/l (T.e. B 24,36 pa3za)
s mecyanukoB. [Ipupoct kosdduirenta BeITECHEHUST HEPTH U3 MECYaHUKOB cocTtaBui 17,7%.
VcnblTaHus OKa3bIBAIOT COXPAHEHUE BBICOKON HE(PTEOTMBIBAEMOCTH IJIaCTA IPU OJTHOBPEMEHHOM
paspymiernn BojgonedTsiHOM smynbenu (conepxkanue HoO cHmkaercs Ha 23-25% macc.).

Takum oOpa3oMm, myreM KBaJUM(UIMPOBAHHOIO HCIIOJIB30BaHUSI HOBOI'O AaCCOPTHMEHTA
oredyecTBEeHHBIX [IAB-TOTMMEpHBIX KOMITO3UIMK, MPEATIOKEHHBIX HAMH, peau3yeTcss KOHeuHas
1eJ1b He(TEPOMBICIOBOI XUMHUM — U3BJIEUEHHE OOJIbILEro KOJU4ecTBa HE(TH JIydIIero KauecTna ¢
MUHHMAaJIbHBIMH 3aTpaTaMu.

COMB-TYPE POLYMERS WITH ELECTRO DONOR HOST GROUPS
AND SOLID POLYMER ELECTROLYTE MEMBRANES

L2Mukbaniani O.V., 2Aneli J., “*Markarashvili E., “*Tatrishvili T.
Ivane Javakhishvili Thilisi State University, Faculty of Exact and Natural Sciences, Institute of
Chemistry, Department of Macromolecular Chemistry, llia Chavchavadze Ave., 1,
Thilisi 0179, Georgia
Institute of Macromolecular Chemistry and Polymeric Materials, Ivane Javakhishvili Tbilisi State
University, Faculty of Exact and Natural Sciences, Ilia Chavchavadze Ave., 13,
Thilisi 0179, Georgia
E-mail: omar.mukbaniani@tsu.ge

Polysiloxanes are promising components for comb polyelectrolytes because they possess a
flexible backbone that enhances the transports of ions. Their amorphous and highly flexible [Si-O],
backbone results in glass transition temperatures as low as -100°C; there is little or no crystallinity
at room temperature. In addition, each monomer unit has two sites for cross-links or functional side
chains through bond formation with silicon. Simulations indicate that comb polyelectrolytes should
display higher conductivity values than their analogs to local motion of the bound anions in comb
systems.

Presented paper is dedicated to synthesis of comb-type methylsiloxane polymers with donor
host groups, containing reactionable functional groups. Via sol gel processes of doped with lithium
trifluoromethylsulfonate (triflate) or lithium bis(trifluoromethylsulfonyl)imide polymer systems ob-
taining of solid polymer electrolyte membranes. The dependence of ionic conductivity as a function
of temperature and salt concentration has been studied. The electrical conductivity of these
materials at room temperature belongs to the range of 7x10° - 4x10% S-cm™ and depends on the
structures of grafted anion receptors and the polymer backbones.

Acknowledgement. The financial support of the Georgian National Science Foundation
Grant STCU-2016-16 is gratefully acknowledged.
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FUNKSIONALLASDIRILMIS TSIKLOPROPILSTIROL MONOMERLORININ
SINTEZIi, POLIMERLOSMOSI VO TOTBIQ IMKANLARI

Quliyev K.Q.
AMEA Polimer Materiallar: Institutu, Sumqayit s., Azarbaycan
quliyev.kazim.pm@mail.ru

Tsiklopropan vo onun téromolorine diqgat vo maragin artmasi bir ¢ox sobablorlo baghdir.
Onlarin asasimi tsiklopropan halgasiin spesifik qurulusu vo onlarin xiisusi xassolors malik olmasi
togkil edir. Bu xassolor tsiklopropanin xtisusi elektron qurulusu ilo yanasi onun boylik praktiki
ohomiyyati ilo (herbisid, inseksid), dorman va digor bioloji xassalari ilo xarakterizo olunmasi ilo
saciyyalonir [1].

Son vaxtlar tsiklopropan torkibli yeni monomerlorin sintezi vo onlarin polimerlogsmasi
osasinda alinmig yiiksokmolekullu birlogsmolor xiisusi xassolor kompleksino malik polimerlorin
alinmasina boyiik zomin yaradir vo bu materiallar genis istifado olunma imkanlarina malik olurlar
[2, 3].

Hal-hazirda mikroelektronika vo optikanin talablorino cavab veran yiiksok litografik vo
optiki soffaf polimerlorin sintezino boylik ehtiyac duyulur.

Toqdim edilon isin asas mogsadi miioyyon quruluslu funksionallagdirilmis tsiklopropan
halgas1 saxlayan stirol monomerlorinin sintez metodlarinin iglonib hazirlanmasi, polimerlogsmo
reaksiyalarinda onlarin qurulusu ilo reaksiyayagirmo gqabiliyyoti arasinda olagonin miioyyon
edilmosi, makromolekullarin yan hissasinde asqilar goklindo tsiklopropan qruplar1 saxlayan
funksional polimerlorin alinmasi, bu proseslorin ganunauygunlugunun miioyyon edilmasi vo
alinmis mohsullarin miimkiin praktiki istifado sahoalorinin askar edilmosidir.

Para-(2-avazli)tsiklopropilstirol monomerlarinin sintez edilmoasi magsadi ilo baglangic ilkin
maddo olaraq 1,4-divinilbenzolun susuz CuSO, katalizatorunun istiraki ilo yeni qovulmus
etildiazoasetatla 323 K temperaturunda 4 saat miiddotindo reaksiyasi aparilmis vo 95% c¢iximla
para-(2-etoksikarbonil)tsiklopropilstirol (EKTPS) monomeri alinmigdir. Daha sonra EKTPS-nin
reduksiya vo sabunlagsma reaksiyalar1 hoyata kecirilmis vo cevrilmo yolu ilo miivafiq olaraq
funksionallasdirilmis tsiklopropilstirol monomerlari sintez edilmisdir.

Monomerlor vo alinan polimerlor asagidaki qurulusdadir:

zZ
JQCHZ—?H); J(»(:Hz_\:(?)rpn LA cH,— C\H/CHX DAK “‘(‘CHZ—?H)B

C6H4 CH2 C6H4
X vva

7= CHj;
Y= -C02CH3; -C6H5; -CHz-O-CHz—QH7CH2
0]

X= -C02C2H5; -CHQOH, -COOH, -CHz-O-CHz-C\H—/CHz;

2 p
-C- OCHz-QH7CH2, CH20C— CH:CHC6H5, CHzoR
O

Polimerlogsma prosesi inisiator olaraq azobisizoyag tursusunun dinitrili istiraki ilo 70°S-da,
kiitlodo vo holledicido aparilmisdir. Askar edilmisdir ki, funksionallasdirilmis tsiklopropilstirol
monomerlorinin makromolekulyar zoncire daxil olmas1 yalniz vinil qruppasinin hesabina reallasir
vo noticodo tsiklopropan halqast funksional qrupla birlikdo makromolekulun yan hissosindo
toxunulmaz olaraq qalir.

Sintez edilmis monomer birlosmolorinin vo onlarin osasinda alinmis homo- vo
birgopolimerlorin quruluslart spektral, torkiblori iso element analiz tisullar1 ilo todqiq edilorak
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tosdiq olunmusgdur. Birgopolimerlorin siirat sabitlorinin qiymatlori toyin edilmis, homginin Alfrey-
Praysin Q-e sxemi iizro aktivlik vo polyarliq faktorlar1 hesablanmigsdir.

Askar edilmisdir ki, birgopolimerlorin torkiblori ilkin monomerlorin mol nisbatindon asili
olub, statistik qurulusa malik makromolekul amoalo gatirir. Siibut edilmisdir ki, birgopolimerlogsmao
zamant biitiin hallarda tsiklopropan torkibli monomerlor 6zlorini daha aktiv monomer kimi aparirlar
(r1> rz).

Sintez edilmis homo- vo birgopolimerlorin praktiki istifado saholori miioyyon edilmisdir.
Askar edilmisdir ki, tsiklopropan torkibli bu monomerlor UB-siialarin tosirindon asanligla tikilmo
prosesine maruz qalir va naticads neqativ tipli rezist material omalo gotirirlor.

Miioyysn edilmisdir ki, bu polimerlorin fotohassaslhigi (45-48 sm%/C), optiki soffafligi (ng”°=
1.5985), fiziki-mexaniki vo teplofiziki xassolori birgspolimerlorin torkibindoki monomer
mangalarinin mol miqdarindan asilidir. Askarlanmigdir ki, bu polimerlor fotohassasliq vo optiki
soffafliqla yanasi yliksok adgeziya, yaxst Ortiik omolo gotirmok vo digor litografik xassslora
malikdirlor.

Sintez edilmis tsiklopropan torkibli polimerlor neqativ tipli rezist material kimi
mikroelektronikada inteqral mikrosxemlorin hazirlanmasinda, MMA v stirolla birgopolimerlori iso
optiki soffaf polimer materiallar kimi optoelektronikada istifads edilo bilar.
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NANOOLCULU RUTENIUM-TITAN TORKIBLI KATALIZATOR ISTIRAKI
ILO FENOL VO ANILININ MUQAYiSOLi METILLOSMOSI

Muradov M.M.
Sumgayit Doviat Universiteti, Sumqayit s., Azarbaycan
mailoglu@mail.ru

Fenol vo anilinin metillosma prosesini aparmaqda osas magsad onlarin metil homologlarini
almaqdir. Fenolun monometil homologlarina anizol vo krezollar, anilinin monometillosmo
reaksiyasinin mohsullarina isa N-metil anilin vo toluidinlor aiddir. Sadaladigimiz mohsullar osas
iizvi vo neft-kimya sintezi sonayesinin qiymatli mohsullar1 vo yarimmohsullart sayilirlar. Onlar
osasinda aqrokimyovi mohsullar, pestisidlor, qatranlar, boyalar, otirli maddslor, vitaminlor, dorman
preparatlari, agqarlar, polimerlor istehsal olunur [1-3].

Fenol vo anilinin metillosmo prosesindo metillogdirici kimi metil halogenidlor, metanol,
dimetilefiri, formaldehid, qurulusunda metilol qruplar1 olan sulfotursularin duzlari, torkibindo
miitohorrik metil qrupu olan karbohidrogenlordon (mosolon metil-, dimetil-, trimetilbenzollar va s.)
istifado olunur [4-6]. Todqiqgatlarda katalizator kimi miixtolif metallarin halogenidlori, oksidlori,
onlarin kombinasiyasi, homg¢inin aliimosilikatlar seolitlor vo onlarin modifikasiya olunmus
niimunolori, heteropolitursular gotiiriilmiis [7-12] vo bozi hallarda praktik ohomiyyat kosb edon
naticalar aldo olunmusdur.

Mogalada fenol vo anilinin metanolla alkillosma reaksiyasina ilk dofo olaraq nanodlgiilii
rutenium-titan torkibli oksid katalizatoru istiraki ilo aparilmis todqiqatlarinin naticalori verilir. Bu
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katalitik sistem elektrokimya sonayesindo istifadasini tapmis xiisusi metodika osasinda sintez
edilmisdir. Katalizatorda rutenium oksidin titan oksidino olan mol nisbati 0.43:1 toskil edir.
Kontaktin morfoloji qurulusunun todqiqi [13] noticosindo miioyyon edilmisdir ki, nliimunonin
mixtolif saholorindo iki név sothlor mévcuddur. Bu sothloro hamar sothlor vo globullar aiddir.
Hamar sothlorin miixtalif yerlorinda atomlar miixtalif cilir yigilirlar. Atomlarin miixtalif qofaslorde
yerlosmosi ciddi tonzim olunur. Hamar atom gofaslorinin fonunda ayri-ayr1 hocmli nanoklasterlor
olur ki, onlarin 6l¢iilori 3 nm togkil edir. Qlobullara goldikdo qeyd etmok lazimdir ki, onlar bir nego
Olciilii saviyyoalora malikdirlor. Asag1 soviyyado onlar bir-biri iizorindo yerlogmis, Olctilori 1-3 nm
olan hocmli klasterlordon ibarotdir. Goriindiiyii kimi rutenium-titan kontakti nanodl¢iilii torkib
hissalorine malik olan kompozitdir.

Tacriibolor axar novlii reaktoru olan laborator qurgusunda aparilmis, alinan mohsullarin
analizi xromotoqrafik vo spektral iisullarla hoyata kegirilmisdir.

Rutenium-titan torkibli katalizator istiraki ilo anilinin metanolla alkillosma reaksiyasinin
naticalori 1 sayli codvoldo fenolun metanolla qarsiliqli tosirinin naticalori ise 2 sayli cadvaldo
verilmigdir.

Cadval 1. Rutenium-titan kontakti istiraki ilo anilinin metanolla alkillosma reaksiyasina
temperaturun tosiri. Reaksiyanin soraiti: v-0.8 st, v=1:2.5 mol/mol.

Reaksiyanin | Reaksiya mohsullarinin ¢evrilmis anilino géra hesablanmig Anilinin
temperaturu, | ¢iximlari konversiyasi,
°’c Toluidinlor N-metil anilin %

orto meta para
240 - - - 98.0 8.5
280 10.0 - 15 87.5 15.4
320 19.2 - 55 74.0 23.0
380 21.5 1.0 8.0 32.0 28.0

1 sayli codvoldon goriindiiyii kimi, rutenium-titan torkibli katalizator istiraki ilo anilinin
metanolla alkillogsmoasi digor katalizatorlarla miiqayisodo daha asagi temperaturda bas verir. Belo ki,
240 °C temperaturda anilinin konversiyasi 8.5 %, 320 °C temperaturda 23.0 %, 380 °C temperaturda
159 comi 28.0 % toskil edir. Temperaturun 140 °c qaldirilmasi anilinin ¢evrilma doracasini ~19.5 %,
80 °C artmasi iso konversiyani 14.5 % goxaldir. 320 °C-don sonra prosesin temperaturunun
qaldirilmasi anilinin konversiyasin1 comi 4.5 % artirsa da, bu zaman reaksiya mohsullarinin torkibi
vo onlara gora selektivlik xeyli asagi diisiir. Belo ki, 320 °c temperaturda N-metilanilino gora
selektivlik 74.0 %, 380 °C-do iso 32.0 % olur. Bu zaman anilin molekulundaki karbona gora
metillosmo mohsullarinin selektivliyl comi 5.8 % artir. Bu da temperaturun sonraki artmasi ilo yan
cevrilmalorin siiratinin artdiini gostorir. Demali, temperaturun 320 9C-don yuxar1 qaldiriimasi
rutenium-titan kontaktinin alkillogsmo qabiliyyatini xeyli asagi salir vo onun xassalorino monfi tosir
gostorir. Asag1 temperaturda (240 0C) nanodl¢iilii katalizatorun N-alkillosmo reaksiyasini yiiksok
selektivliklo (98.0 %) hoyata kegirmosi do bu katalizatorun maraqli cohoti sayilmalidir. 280 °c
temperaturda alinan alkilatin da torkibi maraq dogurur. 9sason N-metilanilindon (87.5 %) ibarat
olan qarisigda 2-metilanilin vo 4-metilanilinin ¢evrilmis anilino goro hesablanmis ¢iximlart uygun
olaraq 10.0 va 1.5 % toskil edir ki, onlarin da bir-birindon rektifikasiya yolu ila ayrilmasi texnoloji
c¢otinlik torotmir.

Belolikla, todqiq etdiyimiz iisul ¢evrilmayon anilin vo metanolun sistemdo ¢oxdofolik dovr
etdirilmasi yolu ilo onlarin tam ¢evrilmasina nail olmaga imkan verir vo alinan mohsullarin
tomizliyinin talab olunan soviyyads olmasina sorait yaradir.
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Cadval 2. Rutenium-titan kontakt1 istiraki ilo fenolun metanolla alkillogsmo reaksiyasina
temperaturun tosiri. Reaksiyanin soraiti: v-0.8 st*, v=1:2 mol/mol.

Reaksiyanin | Reaksiya mohsullarinin ¢evrilmis fenola gora hesablanmis sxemlori | Fenolun
temperaturu, | Anizol 2-metil- 3- vo 4- 2.6- Identifikasiya | konveksiyast,
°c fenol metil- dimertil- | olunmus %
fenollar fenol maddalor
280 - 71.0 - 17.8 10.0 18.0
300 - 73.5 - 20.0 5.5 20.0
320 - 75.0 - 20.5 3.5 25.5
360 - 74.0 1.0 22.0 2.5 26.0

2 sayl1 cadvalda verilon naticolorin tohlillorindon aydin olur ki, asasi xassali anilindon forqli
olaraq daha ¢ox tursuluga malik olan fenolun nanodl¢iilii katalizator vo metanol istirak ilo katalitik
cevrilmasi anilinlo miiqayisads xeyli forqlidir.

Ik novbedo fenolun metanolla qarsiligh tosirinin 280 °C temperaturdan baslayaraq
gergoklosmasi anilinlo miiqayisads 40 OC forgin oldugunu gostorir. Qeyd etmok lazimdir ki, digor
katalizatorlardan forqli olaraq nanodlgiilii katalizator bu reaksiyani da nisbaton asagi temperaturda
gergoklosdirir.

Anilindan farqli olaraq fenolun metanolla alkillosmasindon alinan katalizatda oksigena (O-)
gora alkillosmo mohsullarina, o ciimlodon, anizola rast golinir. Anilin olan halda azota (N-) goro
alkillogsmo katalitik prosesin asas ¢evrilmosi kimi miisahido olunmusdur.

Digor torofdon fenol olan halda nanoolgiilii katalizator istiraki ilo m- vo n-krezollar da
alinmir vo asas reaksiya mohsullarina fenol niivesindoki o- vaziyyatds olan karbonlarda elektrofil
ovazetmao reaksiyasi hesabina amols golon 2-metilfenol vo 2.6-dimetilfenolu gostormok olar. Proses
zamani temperaturun artmast ilo (280 °C-don 320 °-ys) 2-metilfenola goro reaksiyanin selektivliyi
ovvalco 4.0 % artaraq 75.0 %-o ¢atir, daha sonra iso 360 %C-do 2-metilfenola g0ro prosesin
selektivliylt az doyisir. 2-metilfenoldan forqli olaraq 2.6-dimetilfenolun cevrilmis fenola goro
hesablanmis ¢iximi1 temperaturun artmasi ilo ¢oxalir. Gorilindiiyii kimi temperaturun 280 %C-don 360
O-ya galdirilmasi bu mohsula gora selektivliyi 4.2 % artiraraq 22.0 %-o catdirir.

Alkillosma prosesindo substrant kimi fenol gotiiriildiikde onun konversiyas1 da anilinlo
miiqayisada bir qodar yiiksok olur. Hor iki halda alinan mohsullarin miiqayisasi onu da gostormisdir
ki, fenolun metanolla alkillosmo prosesinds torkibi doqiq miioyyonlosmoyon maddolor do alinir ki,
onlarin ¢iximi temperaturun artmasi ilo azalir. Anilin olan halda bu kimi birlosmolor omoalo golmir.
Giliman olunur ki, miihitin hidrogenlo durulasdirilmasi katalizatorun torkibi vo xassoaloring bilavasito
tosir gostorir vo anilindon forgli olaraq fenolun qismon hidrogenlogsmasi hesabina identifikasiya
olunmamis mohsullarin alinmasi ilo naticolonir. Digar torafdon miioyyen edilmisdir ki, durulasdirici
olmayan halda nanodlgiilii kontaktin alkillosmo reaksiyasindaki aktivliyi ¢ox azalir vo istismar
xassolori asagi dislir. Cox giiman ki, durulasdirici olmayan miihitdo katalizatorun qurulus vo
torkibindo do gismon doyisikliklor bas verir.

Anilin vo fenolun metanolla alkillosma prosesinde alinan katalizatlarda metanolun konar
cevrilmasi hesabina (2CH3OH—>HCOOCH;3+2H,) metilformiat alinir. Temperaturun artmasi (>320
OC) ilo onun parcalanmasinin siiroti artir vo gaz halinda alinan mohsullar igorisindo karbon
oksidlerinin vo suyun miqdar1 ¢oxalir. Maraqlidir ki, nanodlgiilii katalizator istiraki ilo fenolun
metilformiatla qarsiliglt tosirindon anizolun 62.0-96.0 % selektivliklo alindig1 ovvalki
todqigatlarimiz [14] noticosinds tosdiq edilmisdir. Bu zaman fenolun konversiyasi temperaturun 240
9C-don 320 °C artirilmast ilo 8.3 %-don 22.5 %-o qalxir vo alinan alkilatlarda krezollarin biitiin
izomerlorina rast golinir.

Beloliklo, fenol vo anilinin metanolla alkillosmo reaksiyasinin durulasdirict vo nanodlgiilii
rutenium-titan torkibli oksid sisteminin istiraki ilo tadqiqinin naticalori yuxarida miioyyon etdiyimiz
imumi vo forqli qanunauygunluglart iizo c¢ixarmigdir. Katalizatorun torkibi vo Ol¢iilorinin
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nanosaviyyado olmasi, tursu osasi xassolori bir-birindoen forqlonan, lakin hor ikisi birinci nov
ovozlayici olan substantlarin metanolla qarsiligli tosirinin xiisusiyyatlori durulagdiricinin prosesin
0ziino vo katalizatorun katalitik xassolorino bilavasito tosiri son naticodo katalitik sothdo gedon
alkillosmo reaksiyasinin bas vermoa sxeminin aromatik birlosmonin tobistindon asili olaraq forqli
oldugunu gostorir. Beloliklo, fenol vo anilinin metanolla alkillosmo reaksiyasinin naticolorinin
miiqayisali tohlili iimumi va forgli ganunauygunluglari miioyyon etso do, golocokds bu istigamatdo
daha inco todgiqatlarin aparilmasina ehtiyac vardir.
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I BOLMO
MONOMERLORIN SINTEZI VO TODQIQI

2-HIDROKSI-3(5)-METILSIKLOALKILASETOFENONLARIN SINTEZI VO
XASSOLORININ TODQIQi

Agamaliyev Z.Z., Bagirzads R.Z., Nagiyeva M.V., Salmanova C.Q., Rasulov C.Q.
AMEA Neft-Kimya Proseslari Institutu, Baki s., Azarbaycan
E-mail: zaur_agamaliyev@hotmail.com

Polimer materiallara, kaucuklara, yaglara olavo olunan kimyoavi birlosmalor igorisindo
alkilfenol osasli antioksidantlar, stabilizatorlar xiisusi yer tutur. ©dobiyyat monbolorindon
molumdur ki, torkibinds asetofenon fragmentlori olan kimyavi birlosmalar poliolefinlords isigin
tosiring qarsi genis istifads olunur [1-3].

Toqdim olunan isds para-tsikloalkilfenollarin va 2-tsikloalkil-4-metilfenollarin sirks tursusu
ilo asillosmo reaksiyalarindan 2-hidroksi-3-(5)-metiltsikloalkilasetofenonlarin alinib polistirolda
stabilizator kimi sinaqdan ¢ixarilmasindan bohs edilir.

Para-(metiltsikloalkil)-fenollarin vo 2-tsikloalkil-4-metilfenollarin asillosmo reaksiyalari
sirko tursusu ilo ZnCl, Katalizatorunun istiraki ilo 145-155 °C temperaturda, 40-60 doqiqo
miiddotinds aparilmisdir. Bu zaman mogsadli mohsullarin ¢iximi gotiiriilon metiltsikloalkilfenollara
gora 50-55% toskil edir. Reaksiya asagidaki tonlik {izro gedir:

OH
Rl
ZI]C12
* CH;CO0H — ==
R

= H; CH,

Asillosmo  reaksiyalari noticasindo  2-hidroksi-5-(metiltsikloalkil)- vo  2-hidroksi-3-
tsikloalkil-5-metilasetofenonlar sintez olunmusdur. Sintez olunmus asetofenonlarin miiasir tisullarla
kimyavi strukturlart va fiziki-kimyavi xassolori toyin edilmisdir.

Niimuna ii¢ilin bazi tsikloalkilasetofenonlarin fiziki-kimyovi xassalori asagida verilir:

2-Hidroksi-5-(1-metiltsiklopentil)asetofenonun fiziki-kimyavi gostericilori: Ty 150-152 °c
(10 mm c.st.), Ty, 113.3 °C, mol kiitlo 218.

2-Hidroksi-5-(1- metlItS|hohekS|I)asetofenonun fiziki-kimyavi gostoricilori: Tqay,166-168 °C
(10 mm c.st.), Ty, 114.8 °C, mol kiitlo 232.

Asetofenonlar polistirolda fotostabilizator kimi sinaqdan ¢ixarilmisdir. 2-Hidroksi-5-(1-
metiltsikloalkil)asetofenonlar polistirola 0.5% kiitlo miqdarinda slavo edilib molum stabilizatorlarla
miiqayisali yoxlanilmigdir. Noticodo asetofenonlar slavo edilmis polistirol niimunslorinin 8 saat
fotosiialanmadan sonra optiki sixliglar sabit qaldigi miioyyon edilmisdir.
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2-MORFOLIN(PiPERIDIN)METIL-4-XLOR-6-[1(3)-
METILTSIKLOALKIL]FENOLLARIN SINTEZi VO XASSOLORI

Sahmuradov S.T., Xamiyev M.C., Xanmatov 9.9., 9liyeva R.V., Rasulov C.Q.
AMEA Neft-Kimya Proseslari Institutu, Baki 5., Azarbaycan
shahmuradov_samir@mail.ru

Alkilfenol asasli kimyovi birlosmalorin polimer materiallara, kauguklara, yaglara vo
yanacaglara somorsli antioksidant, stabilizator, asqar, plastikator vo s. kimi istifadesi haqqinda
kifayot qodor molumat var. Son vaxtlar alkilfenollarin amin toéromalorinin olifenlorinin
oligomerlorlosma vo polimerlosmo proseslorindo istifado olunan katalizatorlarin ligand kimi
istifadasino tez-tez rast golinir [1,2].

Togqdim olunan is 2-morfolin(piperidin)metil-4-xlor-6-[1(3)-metiltsikloalkil]fenollarin
sintezino va etilenin oliqgomerlogsmo proseslorindo istifado olunan katalitik prekursorlarin ligand
kimi istifadosing hasr olunmusdur.

Ligandlarin sintezi iki marholodo hoyata kegirilmisdir. IIkin morhalods para-xlorfenolun K-
23 katalizatorunun istiraki ilo 1-metiltsiklopentenlo, 1- vo 3- metiltsikloheksenlorlo tsikloalkillogsmao
reaksiyalart naticasindo 2-metiltsikloalkil-4-xlorfenollar sintez edilmigdir. Novboti morholodo 2-
metiltsikloalkil-4-xlorfenollar ~ formaldehid vo morfolin (piperidin) ilo aminmetillosmo
reaksiyalarina ugradilaraq Mannix osaslar1 alinmigdir:

Sintez olunmus 2-morfolin(piperidin)metil-4-xlor-6-[1(3)-metiltsikloalkil]fenollarin fiziki-
kimyovi xassolari vo element torkiblori miioyyan edilmisdir.

Niimuns i¢iin asagidaki codvaldo 2-morfolinmetil-4-xlor-6-[1(3)-metiltsikloalkil]fenollarin
fiziki-kimyovi xassolori verilmisdir.
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OH Hesablanib,%
R Qayn.
R CH,—N o
@ C| Empirik temp.,°C | nZ | pfe | Mol | Tapiib%
cl formulu 10mm c.st. kitlo| C | H | N
CH,
R= C17H24ONCI 208-212 1.5185 | 1.0156 | 309 | 66.0 E ﬂ
ee.f| 7hH | 4.2
CHs
R= _@ C1sH2s0ONCI 217-221 1.5367 | 1.0325 | 323 | 66.9 ﬂ E
e6b| 7.8 | 4.0
CH;
e _C§ CuHaONCI | 213-216 | 1.5274 | 1.0303 | 323 | 66.9|81 | 43
eeh| 76| 3.8

2-Morfolin(piperidin)metil-4-xlor-6-[1(3)-metiltsikloalkil]fenollarin ~ ZrCl, ilo qarsiligh
tosirindon miivafiq kompleks duzlar sintez olunmusdur:

r R cl
c1{)>» OH + ZrCl, c10 4+ Zr < + 2HCI
cl
R! R!
- -2
CH,

CH, CH,
- G000

Rl= —CH,—N O 35 — CH,—N )
2 2

Sintez olunmus sirkoniumun kompleks xlorid duzlar: etilenin oliqgomerlogmosi prosesinda
katalitik prekursorlara ligand kimi istifads olunmusdur. Miioyyan edilmisdir ki, sintez olunmus
kompleks duzlar oligomerlosmo prosesindo katalizatora ligand kimi istifade olunduqda mogsadli
mohsullarin ¢iximi malum katalizatordan forqli, (70-75%) daha yiiksok (80-85%) olur.
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TALL YAGI QATRANLI TURSU FRAKSIiYASI VO PROPILEN OKSiDi (PO)
OSASINDA YENI SOTHI-AKTiV OLIQOMERLORIN SINTEZI VO TODQIiQi

9sadov Z.H., Zarboliyeva LA.
AMEA Neft-Kimya Proseslari Institutu, Baki s., Azorbaycan
e-mail: llhamachem447@hotmail.com

Hal-hazirda bosoriyyati oan cox narahat edon ekoloji p roblemlor arasinda, siibhasiz Ki,
miixtalif miqyash tabii su hovzalarinin (okeanlarin, donizlarin, ¢aylarin va goéllorin) neftls vo neft
mohsullari ilo ¢irklonmasi 6n sirada durur. Bu nov ¢irklonmonin miixtalif sobablori vardir. Neftin
naqli {iciin isloadilon boru komarlorinds, neftin hasilatin1 tomin edon istismar quyularinda, neft vo
neft mohsullarin1 dasiyan gomilordo (xiisusilo do, tankerlordo) dovri olaraq bas veron goza hallari,
insan amillori ilo olagodar olan sohvlor vo s. buraya aiddir. Su magistrallar1 {izro horokot edon
gomilordon neft vo neft mohsullar1 ilo ¢irklonmis tullanti sularinin  hidrosfers axidilmasi da
cirklonma doracosinin yiiksolmosine gotirib ¢ixarir. Bu baximdan qalin neft laylarinin mexaniki
yollarla yigilmasindan sonra qalan nazik neft tobagolorinin su sothindon konar edilmosino imkan
veron kolloid-kimyovi {isullarin tokmillogdirilmasing, o climlodon yeni vo daha somorali, daha
ekoloji zororsiz neftyigici vo neftdispersloyici reagentlorin yaradilmasina boyiik ehtiyac vardir.
Toqdim olunan is bu problemin hallino yonalmisdir vo burada xammal kimi tall yagi vo propilen
oksidi gotiiriilmiisdiir.

Odobiyyatdan molum oldugu kimi, tall yagmin torkibindo 30-35%-0 godor sorbost tursu
fraksiyasi olur. Odur ki, tall yaginin 6ziiniin tursu adadi toyin olunmusdur: 219,33 mq KOH/q.

Tall yagin1t malum metodika iizra goalovi ilo hidroliz etdikdon sonra ii¢ laydan ibarot mohsul
alinir. Alt lay (bark hissa-NaCl-in sulu mohlulu), orta lay (qatranl tall yagi karbon tursulari
fraksiyasi) vo lst lay (tall yag: ali xotti karbon tursular fraksiyasi). Alt lay ayrildigdan sonra {iist
laym - ali xotti karbon tursulari fraksiyasinin sixligi (pzo=0,7291q/3m3), tursu odadi (259,84
mqKOH/q) toyin olunmus va sathi-aktivlik xassalori stalagmometr vasitasilo miioyyanlogdirilmisdir.
Tall yag:1 qatranli tursu fraksiyasinin sixligt (p20: 0,9447 g/sm®), tursu odoedi (221,56 mq KOH/q)
toyin edilmisdir. Bu fraksiya 1% qatiliqda 13°C-do su-kerosin serhodindo sothi gaorilmani
46.5mN/m-don 7.08 mN/m -o godor asagi salaraq miioyyon sathi aktivlik niimayis etdirir.

Tall yaginin gatranl karbon tursular fraksiyasi vo ali xotti karbon tursular fraksiyalarinin
neftyigma vo disperslomoa qabiliyysti Ramani neftindon istifads edilmaokls li¢ keyfiyyatds sudan:
distills, igmali vo doniz sulari sothlorindo dyronilmisdir. Qatranli tursu fraksiyas: distillo vo igmali
sularda kifayot qodar neftyigma qgabiliyyatino malikdir. Igmoli suda 2 giin arzindo ilkin neft toboagosi
sothinin ne¢a dofs kigildiyini gdstoran neftyigma omsali K-nin qiymati 11.5-16.0 arasinda doyisir.
Bu iki fraksiya durulasdirilmamis halda distillo suyunda daha yaxsi natico gostorir (Kmaks=30,40,
1=24 saat).

Tall yagi qatranli tursu fraksiyast PO ilo miixtolif nisbotlordo oksipropillasdirilmis vo
miixtolif oksipropillosmo dorocosino malik olan oligomerlor (n=1,71, 2,21 vo 5,64) alinmisdir.
Reaksiyanin iimumi sxemi asagidaki kimdir:

R - C(O)OH + nCH, - CH - CHy—3= R - C(0)O(CH, - (IJHO)nH

N/ CH,

burada R-karbohidrogen radikali, n-oksipropillogsmo doracasidir.

Almmmis mohsullarin bazi fiziki-kimyavi gostaricilori (tursu adadi, hallolmasi va s.) cadval
1-do iimumilosdirilmisdir.

Oksipropilatlarin su-kerosin sarhodinds sothi aktivlik xassolorinin stalagmometriya tisulu ilo
todqigat noticolori Cadval 2-do verilmisdi.Cadvoldon molum olur ki, qatranl tursu fraksiyasinin
biitiin oksipropilatlari yiiksok sathi-aktivlik niimayis etdirir. Qatranli tursu fraksiyasinin n=1.71 olan
oksipropilati su-kerosin sarhadinda sothi gorilmasi 46.5 mN/m-dan 0.38 mN/m-o gadar sala bilir.
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Bu oksipropilatlarin neftyigma vo dispersloma qabiliyyati distills, igmali vo doniz sularinda
Oyronilmisdir. Reagentin tosir miiddoti - 76 saata barabor olur. n=2.21 olan oksipropilat 100%-li
vaziyyetda igcmali suda yaxsi neftyigiciliq (K=20,26. t=142.5 saat) niimayis etdirir.

Cadval 1. Tall yag1 qatranli karbon tursulari fraksiyasinin oksipropilatlarinin
alinma soraiti vo onlarin bozi fiziki-kimyovi gostoricilori

Tu.rsu | PO-nin | Oksipropil- Tursu | Refraksiya
fraksiyast: - . . - . .
. [konversi- losmo Oksipropilatin hallolma qabiliyyosti | odadi, mq| omsals,
PO ilkin o . —(n7 0
.1 .| yasi, % | doracosi KOH/q | t=(27 "C)
mol nisbati
CCly, aseton, izopropil spirti, benzol va 14745
1:3 57.08 1.71 kerosindo holl olur, suda emulsiya, 5,6 ’
izooktanda bulaniq mohlul verir
CCly, aseton, izopropil spirti, benzol, 14621
1:5 44.23 2.21  |kerosindo yaxs1 hall olur, suda emulsiya 2.85 ’
izooktanda bulaniq mohlul verir
CCly, izopropil spirti, benzol, kerosinda 1 4580
1:10 56.40 5.64 |yaxst holl olur, suda emulsiya, 5.64 ’
izooktanda bulaniq mohlul verir

Cadval 2. Tall yag1 qatranli tursu fraksiyasinin vo onun oksipropilatlarinin

sathi aktivliyinin Stalagmometr vasitasila todqigatinin naticalori

Oksipropilatin qatilig, % kiitlo
Temperatur, | 0,025 | 0,05 1 3 5
Ragent oc
Kerosin-su fazalararasi sorhaddo sothi
gorilmo, mN/m

Qatranl1 tursu fraksiyast 19.5 20.21 | 23.24 7.08 30.32 | 27.29
n=1.71 23.0 5.35 3.06 2.29 1.53 0.38
n=2.21 23.0 20.67 | 16.08 | 1455 8.42 7.66
n=5.64 23.0 1149 | 7.67 6.89 5.36 3.83
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CHUHTE3 HOBbBIX MOHOMEPOB - BUIIUKJIOI'EITEHUJIMETHNJI-
N BUIIUKJIOT'EITHJIOKCUDTHJIAKPUJIATOB

MawmenoB M.K., PacyioBa P.A., Maxmyaosa J.I'., Kagsipast B.C., Kepumosa ®@.C.
HUnemumym nepmexumuueckux npoyeccos um. FO.I. Mameoanuesa HAHA,
2. baxy, Azepoatioscan
e-mail: rena.rasulova@mail.ru

B pa3BuThix cTpaHax Bce Oousibllie BO3pacTaeT MPOU3BOJACTBO Ppa3IMYHBIX 3(PUpOB
(MET)aKpUJIOBBIX KHCJIOT, SBIAIOLIMXCS OJHUM M3 CaMbIX LEHHbIX MOHOMepoB. [IpakTuuecku
J0Ka3aHO, YTO (DYHKIIMOHAJIBHBIE 3aMECTUTENN aKPHJIOBBIX 3()MPOB MPUIAIOT MOJYYECHHBIM Ha MX
OCHOBE OJIUIOMEpaM U (CO)MOoIMMEpaM 0coOble CBOMCTBA M 3HAYMUTENBHO YIYYIIAKOT UX (PU3MKO-
MEXaHMYeCKHUe IoKa3areau. B mocienHue roapl  HIMPOKOE  MPUMEHEHHME — MOIYYWIN
LHUKJIOANKUICOAepxKale  (MeT)akpuwiatel. Hamuume B CTpyKType  3TUX  MOHOMEpPOB
HOpPOOPHEHOBOTO ()parMeHTa MpHIAeT IMOJYYCHHBIM Ha MX OCHOBE MOJHMMEpaM CIeu(pUIecKre
CBOWCTBA, TaKuMe€ KaK BBICOKas NPO3PAayHOCTb M TBEPAOCTb. Ha OCHOBE IMKIOAIKHIAKPUIATOB
IIPOU3BOJIAT JJAKOKPACOUYHBIE MaT€pHaJIbl, ONTHUECKUE JINH3BI, )KUJKOKPUCTATUINYECKUE TUCIUIEU U
ap. Beicokas TepMuueckas U XUMUYeCKas CTaOMIIbHOCTh THOPUIHBIX MOJMMEPOB, MOTYYEHHBIX Ha
OCHOBE ITHMX MOHOMEPOB, IO3BOJISIET MX MPUMEHEHHE IPU H3TFOTOBICHUU CTOMATOJOTMYECKUX
MaTepHaoB.

Hamu paspabGoransl ycnmoBust cuHTe3a OHIUKIO[2.2.]]renT-2-nioKCHITUIAKPUIIATOB,
MOJyYeHHBIX 3TepuuKanueil OMLMKIMYECKUX MPOCTBIX MOHOI(GHUPOB AITHICHIJIMKOISL C
aKPUJIOBBIMM KHCJIOTAaMH B IPUCYTCTBUH Pa3IMYHbIX KaTaJIN3aTOPOB:

0
1l
—0-CH,-CH,-OH | 0-CH,-CH,-0-C-C=CH,
R 7% cHy=c-cooH —2&» R L.
It “H,0
H H

R=H, CH,, CHsCH,; R'=H, CHj.

YCTaHOBNEHO, YTO W3 MPUMEHEHHBIX HAMM KaTaiu3aToOpoB caMbiM 3 (EKTUBHBIM IS
cuHTe3a OMIMKIIo[2.2.1]renT-2-mIoOKCHITHIIAKpUIIaTa sBIseTcs HadTaimH-1,5-1ucynbdokuciora,
TaK KaK MpPH €ro HKCIOJb30BaHUM BBIXOJA mpoaykra aocturaet 91,2%. Ilpum ucnonb3zoBaHuu B
KAaueCTBE UCXOJHOTO ChIPbs aJKMUI3aMEIIEHHOTO OMIIMKIOTeNITUIIOBOIO MOHOA(HpPa STUIEHIIIUKOIISA
C YBEJIMYEHHUEM MOJEKYJISIPHOM MacChl BBIXOJ AaKpUJIATOB M METaKpPWJIATOB OTHOCHUTEIBHO
YMEHbIIIAeTCs.

Haiinensl Takxke yciaoBusi cuHTe3a Ounukio[2.2.1]rent-5-eH-2-unMeraHona ¢ aaabHeien
sTepuduKalmen ero ¢ akpuJIoBO KHCIOTOMN IO CXeMe:

R O
2 CH2-OH +CH2=C-COOH CHz'O‘C'C:CHZ
7+ . L i Sy Z |
CH-CH,-OH -H0 R

R=H, CH,

JUia ympoleHuss TEXHOJOTMHM IIpollecca B KadyecTBE MCXOJHOTO ILMKIONEHTAaIueHa
WCIIOIB30BaH €ro JUMEpP, KOTOPBI B YCIOBUAX pPEAKIMH MOHoMepusyercs. OOpa3oBaBIIUKCS
LUKJIONIEHTAJUEH BCTYIAET B pPEaKUMIO [4+2]-IUKIONPUCOENNHEHUS C aJUIMJIOBBIM CIHUPTOM C
oOpa3oBaHMeM OuLUKIOMETHIOBOrO cnupra. Ha Bropoi cragum mpouecca IpoBeAEHA
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STepUPUKAIMS CUHTE3UPOBAHHOTO CHHUpPTa C (MET)aKpWJIOBBIMU KHCIOTaMH B TPHCYTCTBUHU
KatanuzaTopa HadTanuH-1,5-mucynshokucnoTsl u katnonuta KY-2-8. Beixon adgupoB cocraBmsieT
70,8-92,4%.
CocraB u cTeneHb YUCTOTHl CHHTE3UPOBAHHBIX coequHeHui onpeneneHsl [DKX ananusom,
uX cTpykKTypa noareepxaeHa MK, SIMP "HuC CIIEKTpaJIbHBIMU METOJaMU aHaIu3a.
[TomyyeHHble aKpuiaThl U METaKpUJIAThl MOTYT OBbITh IMPUMEHEHbI Ui MOJYYE€HUS HOBBIX
BUJIOB BEICOKOMOJIEKYJISIPHBIX COCTUHEHUH, cotepKamux Onmukio[2.2.1]rent-2-uaokcu rpymnmy.

ANTIBAKTERIAL AKRIiL MONOMERLORININ ALINMASI
REAKSIYALARININ TODQIQi

'Rasulzada N.S., *Dostuyeva V.M., *Kasamenli E.Y.
YAMEA Polimer Materiallar: Institutu, Sumgayit §., Azarbaycan
2Gonca T exnoloji Universiteti, Gonca s., Azarbaycan
azeri-77@inbox.ru

Polimer materiallarinda yiiksok fiziki-kimyavi vo mexaniki xassalorlo yanagi, antibakterial
xassolorin do olmasi vacib mosolo hesab olunur. Xiisusilo, tibde, kond tosorriifatinda, qida
sonayesindo antimikrob polimerlor (AMP)  ovozolunmaz materiallar hesab edilir. Bu tip
polimerlorin alinmasinda miixtalif isullardan istifado olunur ki, onlardan biri do polimerlorin sintezi
morhalasinds makromolekulyar zoncirs bioloji aktivliye malik elementar tizvlorin daxil edilmasidir.
AMP-nin alinmas: ii¢lin bioloji aktiv monomerlorin birgopolimerlosmo reaksiyalarindan istifado
olunmasi genis yayilmis lisullardandir. Bioloji aktiv monomerloarin sintezi do miithiim marhoalolordon
biridir. Belo monomerlordon akril vo metakril tursularinin amidlori, salisil efirlori, quandinakrilatlar
kimi monomerlori gdstormak olar.

Toqdim olunan igsdo metakril tursusunun xloranhidrinin 4-asetamidofenolla (parasetamol)
efirlosmasi noticesindo yeni nov potensial bioloji aktiv monomerin-parasetamolun (4-
asetamidofenol) metakriloil efirinin alinmasi reaksiyalarinin naticalori miizakirs olunur.

Akril vo metakril tursularinin xloranhidridlori  molum {isullarla sintez olunmusdur.
Efirlosmo reaksiyasi xloroform mohlulunda 65°C temperaturda hoyata kegirilmisdir.

.

OH H,C=C
CH;
| C=0

+ HZC =C _HCI
| O
1
HN—C—CH, Cl
Metakril tursusunun
xloranhidridi
Parasetamol HN—C—CH,

(4-asetamidofenol)

4-asetamidofenolun metakril efiri

Alman akril monomerinin IQ-spektrinds 1700 sm™ (amid grupu), 1640 sm™ (qosa rabits),
1730 sm™ (miirokkab efir) udulma zolaglar1 miisahids olunur.

Yeni monomer aciq palid rongli kristal maddo olub, MEK, etilasetat, DMFA kimi
holledicilordo yaxs1 holl olur. ilkin smaglar alman monomerlorin funqisid xassolorine malik
olmasin1 gostarir.
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CHUHTE3 HOBBIX 'ETEPOIIMKJIMYECKNX COEIUHEHUN HA
OCHOBE 3,4-IJUT"AJIOI'EHITPOIIEHUJIKETOHOB

AnueB A.I'., Haruesa I1.®., Cadaposa I'.M., Anuena L11.K.
HUnemumym nonumepuvix mamepuanos HAHA, 2. Cymeaum, Azepbaiiodncan
aaliyev39@hotmail.com

W3 nutepaTypbl M3BECTHO, YTO a30T, KUCIOPOJ U CEpOCOJEpIKallNe I'eTepOLUKIMYECKUe
COCJMHEHUS UTPAIOT BAXHYIO POJIb B MpOIECcCaX KU3HEACATEIbHOCTH, IUPOKO MCHOIB3YIOTCS B
MEIULMHCKON PAKTUKE, TEXHUUYECKON IPOMBIIIJIEHHOCTH U CEIbCKOM XO03SICTBE.

B cBs3M ¢ BBINICH3NIOKEHHBIM, YYUTBIBAas PAa3HOOOpA3HbIE MPAKTHYECKHE W TIOJE3HBIE
CBOWCTBA COEIMHEHMH PpANOB IPOU3BOAHBIX M30KCA30JI0B, MHPA30j0B, NHPUMHIMHOB U
HUKOTHHOBBIX KHCIIOT, HaMH H3YY€Hbl BO3MOXXKHOCTH IIEJICHANPABICHHOTO CHHTE3a TaKHX
COCIMHEHUII Ha OCHOBE JETKOJOCTYIIHOTO HEPTEeXUMUYECKOro ChIphs. 1-Ankun(apun)-3,4-
IUranoreH-2-0yreH-1-0HoB morydeHHbIX 1o peakuun Konmakosa.

Ha ocHOBaHMM 3KCIIEPUMEHTAJIBHBIX JAHHBIX YCTAHOBJIEHO, 4YTO MpPHU KHUIISUYECHUH
SKBUMOJISIPHBIX ~KOJHMUYecTB |-ankwi(apwmin)-3,4-auranoreH-2-0yreH-1-oHOB ¥ COJITHOKHCIIOTO
I'MJIPOKCUJIaMUHA B Cpe/ie 3TUJIOBOIO CIMpTa NPUBOAUT K 0Opa30BAHUIO C CMECH M30MEpOB 3,5-
JM3aMEeIIeHHBIX N30KCa30510B 70-85%-HpIMU BBIXOJaMH.

[Tpu uccnenoBaHum peaxkiuii kKoHaeHcauu 1-amkun(apwun)-3,4-nuranoren-2-0yreH-1-oHoB
C MEPBUYHBIMU aMUHAMH, TUAPOIHMHTUAPATAMU M TYaHHJUHAMU HAWJIEHO, YTO MEPEUUCICHHBIMU
HYKJICODUIBHBIMU pEareHTaMy peaklMHU IMPOTEKAOT OYEHb 53K30TepMHUuHO. llepBoHavaIbHO
00pa30BaBIIMICS MPOIYKT PEAKIUH JIETKO MOJBEPraeTCss OCMOJICHHIO, TIOATOMY TaKHX B YCIOBHUSAX
He OBbIJIO BO3MOYKHOCTH BBIIEIUTh U UACHTU(DUIUPOBATD LIEJIEBOM MIPOAYKTHI.

Jlis  mpenoTBpallieHMsl 3TOro SIBJIEHMSI C LEIbl0 HoaydeHus 2,4,6-Tpu3aMelieHHbIX
NUPUMHUMHOB, OJHOTO u30Mepa 3,5-Iu3aMelleHHOro Hu3o0kcaszona, 1,2,4-Tpu3aMenieHHbIX
MUPPOJIOB ¥ THpa3oia B JalbHEHImEM OBUIO HCCIIEOBAHO B3aWMOJICHCTBHE TyaHWIWHA,
TMJpa3uHTUIpaTa, HTUJIAMUHA, COJISIHOKUCIONO THAPOKCHJIAMHHA W 3THJIOBOro sdupa f-
aAMHHOKPOTOHOBOM KHCIOTHI ¢ |-ankwn(apwn)-3,4-(IuankuiaMuHo)-2-0yTeH-1-0HOB MmoTydaeMbIxX
obpabotkoit 1-ankun(apun)-3,4-nuraioren-2-0yreH-1-oHoB ¢ BTOPMYHBIMM aMUHAMM IO paHee
pazpaboTaHHOMY HaMu criocoOy [1]:

: : N\
RzAﬂKI/IH(apI/IH); R':N(CH3)2, N(C2H5)2,N ! N\_/O ! XY:CI, Br.

Ha ocHOBaHWe TPOBEIEHHBIX OKCIEPUMEHTATIBHBIX JaHHBIX YCTAHOBIEHO, 4YTO TIpH
B3auMOJIeHCTBUN | -anmkmii(apin)-3,4-(THaNKWIaMiHO )-2-0yTeH-1-0HOB ¢ TyaHHJWHAMU H|
FI/II[}gaBI/IHFI/II[paTOM B HKBUMOJISIPHOM KOJIMUYECTBE B CpEJIe 3TUIIOBOTO CIIUpPTA IpHU Temreparype 75-
80 "C B TeueHme 6 4YACOB JIETKO NPHUBOJUT K IONYYSHHIO 2-aMHHO-4-THAKHIAMHHOMETHI-6-
ankwi(apun)mupuMuguael ¢ 70-75%-HpIME  BBIXOZAMH U 3-aJKuiI(apuil)-5-auanKuiaMiuHO-
MeTrupazotbl 70-80%-HBIMHU BBIXOIaMHU.

B Ttakux ke ycrmoBusix mpu KoHAeHcaruu |-ankwun(apwin)-3,4-(auankuiaMuHo)-2-0yTeH-1-
OHOB C COJITHOKHCIIOro Tuapokcmiamuaama npucyretBun Ky;COs; 30%-HBIE BOJHOTO pacTBOpa
STWJIOBOTO CIIUPTa — IpH Temneparype 80 °C, B Teyenue 4 uaca CHUHTE3MPOBAHO 3-aiKui(apui)-5-
MHUATKWIAMAHOMETHIN30KCa3010B ¢ 60-70%-HbpIMHA BEIXOIAMH.

BrisBiieHo, 4To npu B3auMOACUCTBUS 3,4-(IMANKHIAMHHO)-2-0yTeH-1-0HOB € 3THIAMHUHOM
nmpu Temmeparype 65-70 °C B cpene M30MPOIUIIOBOTO CIUPTa MPHUBOAUT K oOpa3zoBanmio 1,2,4-
TpHU3aMEUICHHBIX MUPPOJIOB ¢ 60-68%-HBIMU BBIXOJaMHU.
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[Tpu B3aumoneiicTBuu |-ankumn(apwmn)-3,4-(AHanKuIaMuHO)-2-0yTeH-1-0HOB € ATHIIOBBIM
3¢uUpoM B-aMUHOKPOTOHOBOW KHCIIOTBI MOJIFHOT'O COOTHOIICHHSI SKBUMOJISIPHBIX KOJHYECTB B
Cpele STUJIOBOTO CIHpPTA MPU KUIISTYCHUH B TEYCHHE 5 YacoB oOpa3yercs STWIOBBIA d¢hup 4-
T ATTKAITAMAHOMETHII-6-aJTKAII(apHIT ) HUKOTHHOBOW KHCJIOTHI C XOPOIIMMH BBIXOJIAMH.

Ha ocHoBanmm  OWOJOTMYECKHX  HWCIBITAHUW  YCTAaHOBIEHO, YTO  2-aMUHO-4-
MOP(GOTUHOMETHII-6-METHIIMUPUMUMH ~ 00JIalaeT  THUIOKOAryJISIIMOHHOW  aKTUBU3UPYIOIIEH
GuOpUHOIN3 W WHTHOUPYIOUIEH arperamnuio TPOMOOIIMTOB AaKTUBHOCTBIO W MOXET HaWTH
NPUMEHEHHE B KauyecTBE JIEKAPCTBEHHOrO Tpenapara Uil NpOQWIAKTHKH U JICUYCHHE
TPOMO0IMOOTNIECKUX 3200JIEBAHUIN CEPIICTHO-COCYIUCTON CUCTEMBI.

T\ B
N .
. R Me
|
N NH2>
Me
R
\”/\'/\R'
(@] R'
R / \ R | AN R
N R' N
™~ = O,Et
(@)
CHg3
—\
R=Ankun(apun); R=N(CH;),, N(C,Hs),, N ) N_ O

CTpyKTypa CHHTE3UpPOBAHHBIX COCAMHEHUN TmoATBepkaeHa manabiMu WK-, SIMP 'H
CIIEKTPOB JJIEMEHTHOIO aHainu3a. Ywucrora omnpenesuiach ¢ IOMOUIBIO TOHKOCIOMHOM
xpomarorpadueit (TCX) na mnactunkax “Silufol UV-254".

JINTEPATYPA

1. A.c. 472125. Cnoco0 nonyuenusi amuHokeToHOB. b.M. Ne20, 1975.
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IONIC LIQUIDS AS SOLVENTS FOR THE DISSOLUTION OF CELLULOSE

Mashayeva S.S., Hasanova S.S., Nagiyeva A.A., Madadova T.B.
Institute of Polymer Materials of ANAS, Sumgayit, Azerbaijan
sevil.mashayeva@gmail.com

Cellulose is a widely used material. However, its applications are limited due to a small
amount of solvents to dissolve it. For example, it is insoluble in water and most common organic
solvents. Also, it is separated from natural lignocellulosic biomassis difficult by. Dissolving
cellulose is difficult due to its highly ordered fibril structure and strong hydrogen bonding network.
Discovering renewable and environmentally friendly resources to dissolve cellulose has become a
matter of concern.

Due to the drawbacks associated with the current methodologies used to dissolve and
process cellulose, environmentally friendly and more efficient solvents are required. In the last
decade, ionic liquids have emerged as effective and green solvents, mainly due to their high thermal
and chemical stability, nonflammable nature and miscibility with many other solvent systems. In
the early 2000s Swatloski et al. discovered the ability of some ionic liquids to dissolve cellulose,
which afterwards provoked a high interest in this area. In this study, ionic liquids combining 1-
butyl-3-methylimidazolium cation with different anions were investigated as solvents of cellulose.
It was found out that chloride, as a small hydrogen bond acceptor, was the most effective anion to
dissolve cellulose incomparison to large, non-coordinating anions.

Since the first report showing the power of ionic liquids to dissolve cellulose, many ionic
liquids have been investigated either to dissolve or to create an appropriate media for the
functionalization of cellulose. Some commonly used ionic liquids are shown in table 1. Many ionic
liquids have been reported in the literature with the ability to efficiently dissolve cellulose, such as
the ones with halide counter ions like 1-butyl-3-methyl-imidazolium chloride and other counter
anions such as phosphate, formate and acetate. One disadvantage associated with the ionic liquids
with halide anions is relatively high viscosities which bring processing difficulties during the
dissolution process. However ionic liquids with anions such as acetate, formate and phosphate
possess lower viscosities that facilitate their use for various applications. Therefore, commercially
available cellulose solutions today are prepared with 1-ethyl-3-methylimidazolium acetate ionic
liquid due to its lower viscosity and high cellulose dissolving ability. It was foreseen that the anion
is of great importance and responsible for the dissolution of cellulose and the role of the cation was
not that important. However, some recent studies have shown that not only the structure of the
anion is important but also the structure of the cation is relatively significant in the solvation
process. Thus, acidic protons on the heterocyclic rings increase substantially the solubility by
forming hydrogen bonds with hydroxyl and ether oxygen of cellulose. While 1-butyl-3-
methylimidazolium acetate, known nowadays as one of the best ionic liquids, displayed 23 g/mol
solubility at 40°C, changing the cationic structure to 1-methoxyethyl-3-methylimidazolium resulted
in a dramatic decrease to 8 g/mol solubility at the same temperature. Nowadays, the maximum
values of solubility of cellulose were found to be 14.5wt% for 1-allyl-3-methylimidazolium
chloride at 80°C and 16 wt% for 1l-ethyl-3-methylimidazolium acetate at 90°C, which can be
increased up to 25 wt% with microwave heating. For rational design of ionic liquids for efficient
cellulose dissolution, anions possessing strong hydrogen bond acceptability, cations including
strong acidic protons without having high electro negativity atoms such as oxygen and bulky groups
that can create steric hindrance should be given priority. The presence of electronegative atoms on
the cation will decrease the acidity of the protons causing a decrease in the solvation efficiency.

The use of ionic liquids for cellulose dissolution stems from the unique properties of ionic
liquids to interact with the strong hydrogen bonds of polysaccharides. The scientific discovery of
the dissolution of cellulose in ionic liquids is being translated in to new processing technologies,
cellulose functionalization methods and new cellulose materials including blends, composites,
fibers and iongels. However, due to the chemical versatility of both cellulose and ionic liquids new
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developments leading to the next generation of cellulosic materials are expected in the near future.

Table 1. Some ionic liquids and their structure

Name Structure Empirical Molecular
formula weight
CHs
1-allyl-3-methylimidazolium chloride [\’ or C7H11CIN; 158.63
N
_CH:
CHs
1-allyl-3-methylimidazolium bromide [\’ B C7H11BrN, 203.08
N
L CH.
ﬁ’CHJ o
1-butyl-3-methylimidazolium acetate Iy 0" ~cH; | CioHisN20; 198.26
N
I\/\CHs
CHs
1-butyl-3-methylimidazolium dicyanamide [g‘ N:E:N C1oH15Ns 205.26
N CN
k/\CH3
ﬁ,CHa
1-butyl-3-methylimidazolium chloride /N)\ clI” CsgH15CIN, 174.67
k/\CH3
CHs
1-ethyl-2,3-dimethylimidazolium chloride ["l:l cr C7H13CIN; 160.64
N)\CH;;
l\CHa

HOJN®YHKINOHAJIBHBIE TUTUHIIIUTUOKAPBAMATBI-KJIACC
INVIACTU®UKATOPOB JJIsA NIOJIMBUHUJIXJIOPUIA

OpynxeBa A.T., Kepumon A.X., AueknepoB H.A., UcmaiibioB U.A.

Hncmumym nonumeprnvix mamepuanos HAHA, e Cymeaum, Azepbaiiosxcan
alekperov-nadir@rambler.ru

[omuBununxmopun (I1BX), sBinssch OOHMM K3 BaXHEHIIMX MHOTOTOHHAXHBIX TEPMO-
MJJACTOB, OTIWYACTCS YHUKAJIBHBIM KOMIUIEKCOM CBOMCTB W TIPEXKJIE BCETO CIIOCOOHOCTHIO K

pa3Ho0Opa3HbIM MOAM(PUKALIUSAM.

Cpenu oOmieit Macchl 1006aBok K mosnmMepam 6osee 60 % coCTaBiSIIOT MIaCTU(PHUKATOPHI,
npuyeMm, 70 % 5THX 100aBOK HCIIONB3YIOTCS B TOJIMMEpHBIX Marepuaiax Ha ocHoBe [IBX.
HecmoTpst Ha 3T0, OTCYTCTBYET OJJHO3HAYHOCTh B OLEHKE 3((EKTUBHOCTH IUIACTH(PUKATOpPA, TaK
KaK B pa3HbIX CIy4yasX KOHKPETHas ILEJb pa3jMyHa U, COOTBETCTBEHHO, Pa3jIM4Hbl KPUTEPUU
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oueHku. Crenyer OTMETHTb, YTO IUIACTU(MHUKATOP MOAM(PUIUPYET HE TOJIBKO MEXaHHYECKUe
CBOMCTBAa MOJMMEPHOrO MaTepuaia, HO TaKXe JOBOJBHO CYHIECTBEHHO BIMSET U Ha JApPYyrue
CBOWCTBa, Yalle BCEr0 B OTPHUIATEIbHYIO CTOpoHY. IloaToMy paspaboTka miacTu(uKaTopoB IS
[IBX, o6na-mammux KOMIUIEKCOM IOJIOKHUTEIbHBIX CBOMCTB, SBJSIETCS AaKTyalbHOW Kak JUis
TEOPHH, TaK U MPAKTUKH IiacTudukanuu. O4eBUIHO, MOJOOHBIN MIAacTU(UKATOP TOIHKEH OBITh
oM YHK-ITUOHATIBHBIM C TOYKU 3PEHUS] XUMUYECKOM CTPYKTYpHI U Xopolio coBMmemarhes ¢ [IBX
B JIOCTa-TOYHO IIMPOKOM HMHTEpBajie KOHIEHTpAMU. B 10CTaToOuHON CTEereHU 3TUM TpeOOBaHUAM
OTBEYAIOT MOJU(PYHKIM-OHAIbHBIE TUATHIIUTHOKApOAMaThl . YKa3aHHBIE COCIUHEHHS 00JagaroT
KOMILJICK-COM MPAaKTUYECKH BaXKHBIX CBOWCTB M HEKOTOpPbIE U3 HUX MPEICTABICHBI B MATEHTHON U
HAy4YHOM JUTEpaType KakK MPUCATAKU K CMAa30YHBIM MacjiaM JUIsl YIYUYIIeHHs] UX TPUOOIOTHYECKUX
CBOWCTB, aHTHOKCHAAHTOB, (PU3NOJIOTHUECKH AaKTUBHBIX COCIMHEHHUN, YCKOPUTEICH BYJIKaHU3AIUH
Kay-u4yKOB, HHU(EpTEpOB B IpoIeccax paJIuKaIbHOM MMOJMMEPHU3aIIH.

Hamu Obutn cunTesupoBan S-(2, 3-snmuruonponokcu)ankui-N,N-nmustunauruokapoamat
myTeM B3auMojelcTBUA Na-colnu AUITUIAUTHOKAPOAMUHOBOW KHCIOTBI C COOTBETCTBYIOIIUM
XJIOPCOJEPKAITUM TIIALUAUIOBEIM 3(DUPOM.

beuto ycraHOBIIEHO, YTO yKa3aHHOE coequHeHHe xopoiio coBmeniaercs ¢ [IBX BmioTs 10
40 macc. 4. [IpenBaputensHo, nmpu kKomHaTHOM Temmeparype, [IBX B cpeme miactudukaropa
nojaBepraics HaOyXaHHIO U Jalieeé CMeCh MOABeprajach IutacTudukanuu Ha 1a00paTOPHBIX
Bajblax. M3 moiaydeHHONH KOMIIO3ULMHU OTIIPECOBBIBAIM JIUCTHI ToaIIMHOW 1-1,5 mMm, BeIpyOanu
CTaHJIapTHBIE 00Pa3Ibl AJIsl MPOBEACHUS (PU3NKO-MEXaHUYECKUX UCIIBITAHUN.

Jis cpaBHEHHMS TIPH TeX K€ YCJIOBUSX M BECOBOM COOTHOIIECHHHM OBUIM HPUTOTOBIICHBI
oOpa3iel iactukara ¢ guoktmidranatom (JJOD) B kauecTBe CTaHAAPTHBIX 00pa3oOB. YCTaHOB-
JIEHO, YTO CHHTE3UPOBAHHBIN IUIACTU(UKATOP MPU OJMHAKOBOM BECOBOM COOTHOUIEHHUM SIBIISIETCA
6o1u ¢ dextuBabM B kKomnozuiusax [I1BX yem JJO®D, obecneunBast 0osiee BHICOKHME MPOUYHOCTHHIE
CBOWCTBA TMpPH BBICOKMX Ae(POPMAIMMOHHBIX IMOKa3aTensx. IlpudyeM, 3aBUCHMOCTh MPOYHOCTU H
ne(GOopMalMOHHBIX CBONCTB OT KOJIMYECTBA IJIAaCTU(UKATOpa CBUICTEIBCTBYET O TOM, UTO 0€3
yiiep0a Ka4ecTBy IUIACTHKAaTa MOXKHO CYIIECTBEHHO CHU3UTH COJAEpKaHWE miacTudukaropa. ITo
MO3BOJIUT 3HAUYUTENHHO YIYUIIUTh OTHECTOMKOCTD MIIACTUKATA MTPU MUHUMAILHOM UCIIOIB30BaHUU
AHTHUITMPEHOB B KOMIIO3HIINH.

[TpoBeneHHBIE YCKOPEHHBIE HCTIBITAHUS HA TEPMOCTApEHUE JIaXKe MPHU TeMIiepaTypax BhIIIe
nmopora Havayia auruapoxsopupoBanus (~100 0C) MO3BOJISIIOT  C/AENATh BBIBOJ O TOM, YTO
M3yYeHHBIN MIIACTU()UKATOP OJJHOBPEMEHHO 00ECIIEUYMBAIOT BHICOKYIO CTOMKOCTh K TEPMOCTapEHUIO
MOJIYYEHHOM KOMMO3MIMHU. OTOT BBIBOJI BIIOJHE COIJIACYyeTcs € (PYHKIIMOHAIbHBIM COCTaBOM
M3Y4E€HHON KOMITO3UIIHH.
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INOTEHIUAJIBHBIE AHTUIIMPEHBI — ITPOAYKTbI
OKCUBPOMMUPOBAHUA TUAMHWHOB

MycradaeBa @.A.
HUncmumym nonumepnwvix mamepuanos HAHA, e. Cymeaum, Azepbatiodcan
mustafayevafatima@mail.ru

Ha ceropHsmHuii JeHb MHOTHME TIOJUMEpPHBIE MaTepHalibl HalUUId [PUMEHEHHE B
ABUAIMOHHOM M KOCMHYECKOM TEXHUKE, B pPA3NIMYHBIX OTPACIAX CTPOUTEILCTBA, B
MIPOTHBOIIOYKAPHOM 3ammTe KabenbHoro xo3sicTBa, Ha ADC u TOC, paauoTeXxHuKe, aBTOMOOHIIe-
U caMmojJeTocTpoeHuu. [lyisi yiydileHuss OrHe- M TEPMOCTOMKOCTH CBOMCTB 3THUX MOJUMEPHBIX
MaTEepUajIoB B UX COCTaB BBOAMINCH HAIIOJHUTENIN — AHTUIIHUPEHBI.

HecmoTpst Ha TO, YTO HEKOTOpBIE TaJIOTEHCOIEPKALTINE AaHTUIUPEHBI SBJSIOTCS CTOMKUMU
OpPraHWYECKUMHU 3arpsi3HUTEISIMK, BBI3BIBAIOIIUMH TJI00ATBHYIO 03a00YCHHOCTh, B HACTOSIIEE
BpeMsi OpOMUPOBaHHBIE AHTHIMPEHBI SIBISIFOTCS CaMOW MPOJaBaeMOil TPYMNION OrHE3aIlIUTHBIX
COCTaBOB M3-3a WX AP(EKTUBHOCTH M HU3KOW CTOMMOCTH, MPEACTABIsAs COOOH OOJBINYIO TPYIITY
Pa3IMYHBIX BEUIECTB, UCIIOJIb3YEMbIX BO MHOTHX IMPOAYKTAX JJIs MPEJOTBPAIICHUS MT0XKAPOB.

OO6mmMm TpeOoBaHUEM, KOTOPOE MPEABSIBISETCS K TajJOreHCOACPIKAIIUM 3aMEITUTENSIM
TOpPEHMUs, SBISETCS HAMYHME JOCTATOYHO OOJBIIOrO COAEpXKaHUS XJjopa uiu OpoMa B JaHHOM
coequHeHuH [ 1]. OObIYHO conepkanue OpoMa B coeMHEHUU cocTaBisier He MmeHee 40-50% .

HccnenoBanusi, MNpPOBOJUMBbIE HAMH, I[OKa3ald, UYTO TMPU  OKCUOPOMHUPOBAHUU
apOMaTHYECKUX JHAMHHOB (0, M, T -(QeHwIeHTuamMunsl, 4, 4'- nuamuHonudenunmeran, 4, 4'-
muaMuH- 3, 3'-muMerokcuaudeHmIMeTaH) C OpPOMHCTBIM BOJOPOJIOM M TEPEKUCHIO BOJOpOIa
MOJIy4aloTCs MOIMOPOMUPOBAaHHBIE apoMaTUUeCcKe coennHenus. M3-3a comepkanus B UX cOocTaBe
JIOCTaTOYHOTO BBICOKOTO KOJHMYECTBA aTOMOB OpoMa W HAIW4Ms JBYX AMHHOTPYIIT HaMU
MpeIoiaraeTcs, YTo 3TH COCIMHEHUSI MOTYT ObITh MPUMEHEHBI KaK aHTUITUPEHBI. B CBSA3M C 3TUM,
MBI TUIAHUPYEM TPOJOJDKUTEL HAIIM MCCIICIOBAHUS B HANPABICHUN U3YYCHUS aHTUITUPCHTHOCTH
ATUX BEIIEeCTB. BpIlle TpHUBENEHHBIM METOJ MONy4yeHUs OPOMHUPOBAHHBIX JWAMUHOB SIBIISETCS
9KOJIOTMYECKU 0€30MAaCHbBIM, TIO3BOJISIOIINM HUCIIO0JIb30BaTh MPOMBIIIICHHBIE 0TX0 161 (HBI), B cBsI3H
C YeM  UCIHONb30BaHWE JTUX COCAMHEHMH  KaK AaHTUIHPEHOB SBISIETCS HKOHOMHUYECKU
3¢ PEeKTUBHBIM.

JIUTEPATYPA
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CHUHTE3 U UCCUIIEJJUBAHUE ®YHKIIMOHAJIBHO3AMEIIEHHBIX
HOPBOPHEHOB AIETUJIEHOBOI'O PAJTA

1II[aTnpoBa M.H., 2M()chM%u[e M.M., 2I[)lcaq)apmsa Y.11I.
1HHcmumym noaumepnvix mamepuanos HAHA, e. Cymeaum, Azepoatiodrcan
2HHcmumym xumuu npucadox um. A.M.Kynuesa HAHA, 2. baky, Aszepbatioican
mshatirova@mail.ru

[ToBbilIeHHBIE HMHTEpEC HccleaoBaTeNed K  MONU(DYHKIMOHAIBHBIM — HPOU3BOJHBIM
arieTusieHa OOBSCHSAETCS WX BBICOKOH PEAKIMOHHON CHOCOOHOCTBIO U IIUPOKUM CIIEKTPOM
MPUMEHEHHS. B 3TO# CBSI3U MpeIcTaBiseT HHTEpPeC pa3padoTka METOJIOB CHHTE3a U MCCIICIOBAaHUE
HOPOOPHEHOB AallETUIICHOBOTO psila, KOTOPhIE MOTYT HAWTH IIMPOKOE MPUMEHEHHE B KAauyeCTBE
HHTHOMTOpPA KOPPO3UH METAIIOB, OaKTEPHUIIMIHBIX ITpernaparos u T.1. [ 1, 2].
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[Tponomxkast panHue wuccienoBanus [3, 4], B maHHOW paboTe HaMHM H3y4YeHA PEaKIUs
B3aUMOJICHCTBUS HOPOOPHEHA, CoMlep KaIUii B OOKOBOW 1IETIH MPOIMMHAIILHBINA (PparMeHT ¢ MarHuu
MIPOU3BOJIHBIM TPOMAPTHIOPOMHU/IA, KOTOPHIH MPUBOJIUT K MOTYYCHHUIO TUAIETHICHOBOTO CIUPTA
HopbopHeHoBoro psiza (1) ¢ Beixogom 74.3 % 1o cxeme:

O —
— + MgBr >
— - N < :OH
Q)

Crtpoenue coenunenus (1) nokazano UK u SIMP'H CIIEKTPaJIbHBIMU METOJIaMH.

B SIMP'H- cnektpe coenuHeHuss () B 00macTy CHJIBHBIX TOJIEH TIPOSBISETCS
MYJIBTHIUICTHBIA CUTHAJ C XUMHUYECKUM CIBUTOM TpH O 1.32 M.J., OTBEUAIOMIUN 3HO0-TIPOTOHY TIPH
aToMe CG, a B ciabom mosne ¢ npu 6 2.09 M.J. IPOSIBISETCS TPUIUICTHBIM CUTHAT MPOTOHA C°H, 0.
IIpoton C5H3K30 JaeT MYJbTUIUICTHBIA CHrHal mpu O 2.75 M.A.. 3Ha4yeHUsT KOHCTAHT CIWH-
crimHoBoro B3anmoelictBus (KCCB) (Jgg 12.2-12.5 T, Js6 smoo 9.0-5.3 T, Js6 oxso 9.5-9.7 ')
CBUACTEIBCTBYIOT 00 3HOO0-KOH(UTypaluy MOJYyYEeHHOro MpoJaykTa. B obnactu cuiabHBIX momei
mpu 6 1.70 M.J. POSBISIFOTCS TIPOTOHBI H7aHmu u H7cuH. CurHasnasl MPOTOHOB MPU ATOMAX C?uC?
nposBisitores npu 6 3.65 m.a. u o 3.88 m.a. Bennuuna BunmHansHoit KCCB stux atromoB Jy 3
paBHa 4.5-4.7 I'n1.

CuHre3upoBaHHBI guarieTuneHoBbld crupt (1), Omarogaps peakIMOHHOCIIOCOOHBIM
[IEHTPaM, BCTYIIAeT B PA3IMYHBIC PEAKIINHU, 00pa3ysi HOBBIC MPOU3BOIHEIC. B yacTHOCTH, TOKa3aHo,
YTO JMALETUIEHOBBIN cupT HopOopHeHoBoro psaja (1) pearupyer npu 30-55°C ¢ HOCI u HOBr B
MOMEHT uX oOpasoBanus (in Situ) B uuaynuposanuoii cucteme HCI(HBr)+H,O, u obpasyer
cootBeTcTBytomue ramoreuruapunst (11, 1), [pu rugparauuu xmaop- u 6pomruapunos (I, 111) B
BOJHOM METaHOJIE B MPHUCYTCTBUHU Karamutwueckux kommuectB HQSO,—H,SO4 ¢ mpaktudeckn
KOJIMYECTBEHHBIM BBIXOJIOM o0Opa3yroTcs COOTBETCTBYIOIIUE raJIOTeHCo IeprKaIIie
JUAIETUIICHOBBIE KeTornukoiu HopoopHanoBoro psga (1V, V). Cunre3upoBaHHBIE XJIOpP-,
OpoMrunpunbsl Ounukiorentasosoro psaa (IV, V) geruaporanoreHUpyrTCs B HPUCYTCTBUU
MOPOIIIKOOOPA3HOTO THAPOKCHIA KallMs ¢ 00pa30BaHHWEM COOTBETCTBYIOIIETO SMOKCHKETOCIHPTA
(V1) ¢ Beixogamu 84,6 (X=CI) u 93,8% (X=Br) coorBeTcTBEHHO.

X

— + HX + H202 e OH
OH H
W Ao (11, I11)
gsO¥
0 O
X - [—
— KOH i
OH - -0 OH
Hi
IV, V) (VD

X=CI (11, IV), Br (III, V)

B UK- cnektpe coenunenuii (Il - V) oOHapyxeHbI m0JI0CH TOTTIOMEHUs B 0bnacTax 3360-
3460, 2235-2250, 760-600 CM'l, xapaktepusie g csseir O-H, C=C, C-Br u C-Cl
COOTBETCTBEHHO. Hapsiay ¢ 3TUM OTCYTCTBYIOT IOJIOCHI TIOTJIONICHHSI BAJICHTHBIX KOJEOaHUH CBSI3H
C=C B obmactu 1635-1650 cm™, a Takke B UK- cnektpe coenuHenuit (IV, V) orcyrcrByror
nosocs! B o6mactu 2100-2140 u 3300 cv™, XapaKTEpHbIE U1 TEPMUHAIBHOW all€TUIIEHOBOU CBSI3H.
B UK cnexrpe coenunenust (V1) mpucyTcTBHEe OKCHPAHOBOTO IHMKJIA MOATBEPXKIACTCS HATMYUEM
nosnoc nornomenus npu 915, 3065, 1255 CM'l, oOycnoBiieHHOe Konebanusimu cBsizu  C-H
METHMHOBOW ¥ METWJIEHOBOH IPYIMIIBI SMOKCHIHOTO IIUKIIA.
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I'mppomus snokcuna (V1) B npucyrcrsun 10%-HOro BOJHOIO pacTBOpa CEPHOM KUCIOTHI
MPUBOAUT K oOpa3oBaHuM HOpOOpHAHOBOrO THMKOMS areTrwieHoBoro psaa (VII) ¢ xopommm
BbIXOJ1aM (85,8 %) 1o ciexnyroiien cxeme:

(6] o
HO

HO
(VD (VID)

B UK- cnekrpe coegunenust (V1) oGnapyxensl nosocsl mpu 3400 um 1165 em™
cBolicTBeHHBIC acconmupoBanHoi (O-H), a taxke BanentHbiM (C-O) u gedopmarmonusiM (O-H)
KoJIe0aHUsAM TUAPOKCHIBHON Trpynmbl. Bmecte ¢ Tem, mpoTeKaHHe peakiuu MO OKCHPAHOBOMY
UKy ToATBepkIeHo ucdyesHoBeHneM B K- cnekrpe coenmnenus (VII) momocel mornorieHus,
XapaKTepHOW AJIsi OKCHPAHOBOTO IIUKIIA.

[TomyueHHbIE TaTOTEHTUIPUHBI, SMIOKCUIBI, STIOKCUKETOHBI M TUOJBI AllETHIEHOBOTO Psijia
MOTYT IIMPOKO WCIIOJIb30BAaThCSI B OPraHMYECKOM CHHTE3€ Ui TIOJIYYeHHsS Pa3IUYHbIX
oM YHKIMOHABHBIX COSTUHEHHH ¢ TPAKTUYECKH MOJIE3HBIMU CBOMCTBAMHU.
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CUHTE3 CYJAb®OUMHNI0B CAXAPUHIANKAPBOHOBBIX KUCJIOT
N UX XJIOPITPOU3BOJAHBIX

AcaanoBa J.T., AcianoB T.A., Mamenos b.A.
Hncmumym nonumepnvix mamepuanos HAHA, e. Cymeaum, Azepbatioxncan
e-mail:ipoma@science.az

N3BeCTHO, YTO BBICOKOPA3BETBIEHHBIE MOJMMEPHI YAaCTO HA3bIBAIOT MOJIMMEPAMH HOBOTO
MOKOJICHUSI, UM TIPEJICKA3BIBAIOT OOJIbIIOE Oymyliee Kak MaTeprajaM CHEelHaIbHOTO Ha3HAYCHHUS
[1]. Takue momumepsl 00JagarOT HHU3KOW BS3KOCTHIO PACTBOPOB M PACIUIABOB, YTO O3HAYACT
CHIDKEHHE DJHEeprosaTpar IpH IepepadoTKe MOIMMEPOB B TOTOBOE H3JENHE, BO3MOXHOCTh
NPOM3BOACTBA 00JIee IKOJIOTMYHBIX MATEPUATIOB C TIOHMKEHHBIM COJIEpIKaHHEM pacTBopuTenei [2].
PerynspHoe cTpoeHne HEKOTOPHIX BBHICOKOPA3BETBICHHBIX IOJIMMEPOB M BO3MOXKHOCTB YIIPABISTh
uX (PU3NKO-XUMHUECKUMH CBOMCTBAMH CTUMYJIHPYIOT 3HAUYUTENIbHBIH MHTEpEC K UX JalbHeHIemMy
W3YYEHUIO W TPUMEHEHHWIO Ha MpaKTHKe. BBIOOp mepudeprdeckux Tpymil MO3BOJSET MEHSThH
XHUMHUYECKYI0, PU3MYECKYIO U OMOJIOrHYEeCKY0 ()yHKIMOHAILHOCTh MaKpoMoJieKy [3,4].

C nenpro CMHTE3a HOBBIX TEPMOCTOWKHUX ITOJIMMEPOB JIMHEWHOM M BBICOKOPA3BETBICHHOMN
CTPYKTYpbl HaMH ObLTH pa3paboTaHbl METOJABI CHHTE3a CYIb()OMMHIIOB CaxapUHIUKApOOHOBBIX
KHCJIOT, a TaKKe WX XJOPHIPOM3BOMHBIX. J[Isi cWHTEe3a Cynb(QOMMHIOB CaxapWHIMKApOOHOBBIX
KHUCJIOT MOTYT OBITh HCIIOJIb30BaHbl MOHOT'AJIOUIYKCYCHAsl KUCJIOTA MIIH ATUIICHXJIOPTHJIPUH.

Peakius nporekana 1o cieayroliee cxeme:
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= CcO

nooc—: || >NH + Ha-cH, coon -
NN SO,
= co
> HOOC— ‘ ~>N— CH, COOH
NN SO,
rae Hal=ClI, Br

Peakuus ramoreHupoBaHus MPOBOMIACH B CPEAE PA3IIUYHBIX AllPOTOHHBIX PACTBOPUTEIIEH,
HO BbICOKUH BbIXOJ (70%) MPOAYKTOB JOCTUTAICs IIPU UCIOIb30BAHUU B KAYECTBE PACTBOPUTEIS
IMAA.

CoctaB U CTPYKTypa MOJIYYEHHBIX COEAMHEHHH MOJITBEPXAEHbl TAHHBIMU 3JIEMEHTHOIO
ananmu3a u UK-criekrpockonuu [5].

B UK-cnekTpe coeanHEeHUI MPUCYTCTBYET MIMPOKasl MoJoca mnoriomuieHus B oonactu 1730-
1690 cM™, KOTOPYIO MOXKHO OTHECTH K 00BEIHHEHHBIM roocamM C=0 caxapuHoBOro mukia u C=0
kapOokcunbHbIX Tpymi. [lomockl mormomenuss B o6mactu 1350-1170 emt COOTBETCTBYIOT
ACHMMETPUYHBIM W CHMMETPUYHBIM BaJICHTHBIM KoyiebanusM —SOp- TpymIbel B CaxapuHOBOM
LIUKJIE.

B3aumoneiicTBue CHHTE3UPOBAHHOIO CYIb(POUMHUIA CaXapUHIUKAPOOHOBOM KHUCIIOTHI C
neHraxyopuaoM (ocdopa B HpUCYTCTBUHM TpuxJopokcuia ¢ocdopa npuBoguT B 00Opa30oBaHUIO
JOUXJIOPAHTUJIpUIa  JUKUCIOTHL, KOTOpPBIM  mpeacTaBiiseT co0Ol cepblil MOopolKooOpa3Hoi
HPOJYKT, PACTBOPUMBIN B allPOTOHHBIX PacTBOpHUTEILsX [6]:

= 0 (POCI) = 0
HOOC—— | NCH,COOH + 2 PCly = o> ClOC— | NCH,COCI
S S0, S S0,

B UK-cnektpe auxjopaHrujapujaa cyibhouMHuIa CaXapUHIUKApOOHOBOW  KUCIIOTHI
COJIEpIKAeTCs XapaKTePHBIE TOJI0CH IMHIHOTO TKiIa mpu 1380, 1720, 1789, 1210-1130 u 3230 cm
! it koneGanus B 061acTy 675-720 cM™, xapakrepusbie st C-Cl cBsi3u.

CuHTe3UpOBaHHbIE COEAMHEHUSI MOTYT OBITh MCIOJIb30BaHBI JJI MOJYyYEHUS JIMHEHHBIX U
Pa3BETBIIEHHBIX APOMATHYECKUX CYIb()OUMHICOAEPKAILUX MeTEPOLUKIOLENHbIX TOJIMMEPOB.
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CHUHTE3 TPUI®UPOTPUCYJIb®OUMHUI0B CAXAPUH-6-KAPBOHOBOM
KHNCJIOTHI

AcaanoBa J.T., AcianosB T.A., Mamenos b.A., Pammmaosa M.H., MamenoBa A.A.
Hucemumym noaumeprnvix mamepuanog HAHA 2. Cymeaum, Azepbaiiodncan
e-mail:ipoma@science.az

B nanHO# paboTe OMMCBHIBACTCS peakiys mepedTepuUKaluid HEKOTOPBIX amn(aTHIECKUX
3¢upoB cyinbpouMuaa caxapuH-6-kapOOHOBOW KHCIOTHI TIUIEPUHOM C IICNBI0 CHHTE3a HOBBIX
Pa3BETBJICHHBIX MOHOMEPOB Ha OCHOBE CYJIb(pOUMHIA CaxaphH-6- KapOOHOBOM KUCIIOTHI, Ui HUX
JTaJbHEHINET0 MPUMEHEHHS TPU TOJTYYEHUH TEPMOCTOMKHX BBICOKOPA3BETBICHHBIX IOJIMMEPOB.
[Tpotiecc mpOU3BOAMIICS B JIBE CTAIIHH.

Ha nepBoii ctaguu ObIT mONydeH 2-Tuapokcurnponui-1,3-6uc-3pupocynbhoumMua caxapuH-6-
KapOOHOBO# KHUCIIOTHI:

CcO
/\/ AN CH,-CH-CH, PbO

2 ROOC— NH + 1 —_—
\/\SO OH OHOH  -2ROH

—_X Z \—CO
e ¢ ||/\ C— O— CH,— CH—CH,— O— c! | “SNH

A | 507
OH

R= -CH3, -C2H5, -C3H7

B pe3ynbrare nepestTepupuKanuu HOJTy4eH 2-ruapokcunponui-1,3-6uc-
a¢upocynbHoUMHU  caxapHH-6-KapOOHOBOW  KUCJIOTBI, HWMEIONIMA B CBOEM  COCTaBe
CIIO’)KHO3(UpHBIE U CynbpouMuaHble rpymnmbl. CocTaB U CTpyKTypa 2-THIpOKCcUIponui-1,3-ouc-
apupocynbhoumMuIa caxapruH-6- KapOOHOBOW KHCIOTHI OBLIN OMPECIICHBI DJIEMEHTHBIM aHATN30M
u UK- cnektpockonueil.

Bo BTOpO#i cTamum myTeM B3aMMOJEHCTBHSI TOJNYy4EHHOTO 2-THApOKcHnponwi-1,3-ouc-
aupo-cynpponmuaa ¢ 3puUpaMu ITOM Ke KUCIOTHI MHpHU Oojiee KECTKUX YCIOBHAX ObLI
CHHTE3UPOBaH TPUIPHUPOTPUCYTHPOUMHU] CaXapHH-6-KapOOHOBOI KHCIIOTHI.

0C— XY, ZN—C PbO
R—OOC{/\\ O> NH, + HN<O s_|| :—(“:—o—CHz—(IZH—CHz—O—ﬁ:! I SS;NHW
03 NS G OH o)
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i O¢ | e HrCH-CHrO-C | NH
\ozs— / y) —SO/
$=O
/ §
|
oC S0,
\
NH

R= -CH3, -C2H5,-C3H7
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Boixon ocHOBHOrO mpoaykra cocTaBisieT 85%, a ero temmeparypa IUIaBJIEHUs PaBHsIETCA
159 °C.
BbI10 BBIACHEHO, YTO TMOJIYYEHHBIH MPOAYKT MPEICTaBIsET COO0OW MOPOILIOK CBETIIO-

Ko(elHO- MOJIOYHOTO I[BETa, PACTBOPUMBIN TOJILKO B AlPOTOHHBIX PACTBOPUTENSAX, TAKHX, Kak
JIMOA, IMAA, IMCO u 1.1.

KARBOKSILAT QRUPU SAXLAYAN ALKiLFENOL OSASINDA ALINAN
COXFUNKSIYALI ASQAR

Nagiyeva E.OQ., Mommadyarova X.N.. Kazimzads 9.K., Qadirov 9.9.,
ibadova S.Y., Mommoadova R.O.
AMEA akademik ©.M.Quliyev adina Asqarlar Kimyasi Institutu, Baki s., Azarbaycan
E-mail: akiO5@mail.ru

Miiasir masin vo mexanizmlorin yeni ndvlori yaradilanda keyfiyyatli siirtkii yaglara ehtiyac
duyulur, onlari iso keyfiyyatli coxfunksiyali agqarlarla yaratmaq miimkiindiir.

Coxfunksiyali asqarlarin istifadosi asqar paketlorinin hazirlanmasi masalalorini yiiksok
doracado asanlasdirir vo onlarin torkibini sadslogdirorok siirtkii kompozisiyasinin maya doyorini
asagi salir.

Bunlar1 nazors alaraq, AKi-156, asqar sintez edilmisdir. Bu, alkilfenolun formaldehid vo p-
aminobenzoy tursusunun kondenslogsmo mohsulunun karbonatlagsmis kalsium duzudur.

Asqgarin nazords tutulan formulu asagidaki kimidir:

OH
CHyNH-C,H,COO |- Ca - CaCO," Ca(OH)," n

2

C12H25

Asqar asagidaki morhalalarlo alinir:

—alkilfenol, formaldehid vo p-aminobenzoy tursusunun birgs kondenslogmaosi;

—kondenslosma mohsulunun neytrallagmasi;

—neytrallagma mohsulunun karbonatlagmasi;

—karbonatlagmis mohsulun qurudlmasi va fuqolasma ilo asqarin mexaniki qarisiqlardan
ayrilmasi.

Alman asqar 6ziilii mayedir, goalovi adadi 145-165mqKOH/q, sulfat kiilii 15.5-17.5%-dir,
kalsiumun miqdar1 -5.2-5.8%, 6zliiliiyii 60-70mm?/s.

Asqarin fiziki-kimyavi xassalori standart metodlarla toyin edilmisdir.

AKI-156; asqan yiiksok korroziyaya, oksidlosmoya qarsi, yuyucu xassalors malikdir vo
korroziyaya qars1 xassalorine gora OLOA-218A vo MACK asqarlarinda iistiindiir.

AKI-156; asqar1 vo omtoo asqarlari istifado etmoklo M-10I", motor yagi islonib
hazirlanmisdir. Bu yag TOCT 8581-92-ys uygundur va analoqu olan Shell firmasinin yagindan geri
qalmur.
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I'MAPOKCHUAIKWIBEH3WICYJIb®OHATbBI HA OCHOBE OJIMI"OMEPOB
ITPOITMJIEHA U 3TUWJIEHA B KAYECTBE MHOTI'O®YHKIIMOHAJIBHBIX
IMPUCAJOK K CMA30OYHbIM MACJIAM

Kyaanues U./1., BesimeBa C.M., HarueBa J.A., 3eiitnanoa H.H.
Hncmumym xumuu npucadox um. akao. A.M.Kynuesa HAHA, 2. baky, Azepbatioscan
e-mail: akioS@mail.ru

VYikecroueHne TpeOOBaHMI K COBPEMEHHBIM MaciiaM U MpHUcaJKkaM 00yCIaBIUBaeT HEOOXO-
JUMOCTb MIPUMEHEHHUsI ISl UX MPOU3BOJICTBA CHHTETHUECKUX MPOAYKTOB. Cpeau 3TUX MPOAYKTOB
BaXHOE MECTO 3aHHUMAIOT MPOU3BOJIHBIC HHU3IMIMX O0JIE(HUHOB, MMEIONUX OOIIMPHYIO CHIPHEBYIO
0a3y, OCHOBaHHYIO Ha KPYIMTHOTOHHAXKHBIX Mporeccax HehTeXUMHUU.

OCHOBHBIMHU TPOU3BOJAHBIMU HHU3IIUX OJIC(PUHOB SIBISIFOTCS TUMEPHI, OJINTOMEPHI U UX apo-
MaTUYECKHEe MPOU3BOAHbIE. TaK, OJMroMepsl HU3IMUX 0JIe(hUHOB SBJISIOTCS BaXKHBIMU KOMITOHEHTA-
MU CHHTETUYECKHMX MOTOPHBIX U JPYrMX Maces, a TaKKe IOJYNpPOAyKTaMH B IPOU3BOJCTBE
CYKIIMHUMH/IHBIX, AIKHII()EHOJIBHBIX U CYTb()OHATHBIX MPUCAIOK.

C uenpto mosydeHHus 3(P(EKTUBHBIX MHOTO(QYHKIIMOHAIBHBIX MPUCAIOK CYIb()OHATHOTO
TUIIAa HAMH W3y4YeHa BO3MOKHOCTh MX CHHTE3a Ha OCHOBE TEXHHYECKMX HOHWI(EHONA M aJIKUII
(Cg—Ci2)dpenona, koTopsie BbIpadaTHIBAIOTCS C UCIOIB30BAHUEM TPUMEpPA MPOMUICHA U TOTUMEP-
JUCTUIUISITA U IPEJCTABIEHb B OCHOBHOM MOHOAIKUINPOU3BOAHBIMHU.

Panee cuutanoch, 4To ykazaHHbIC aKHI()EHOJBI HEITPUTOAHBI ISl CHHTE3a CYJIb(OHATHBIX
NPUCATOK, TaK Kak KX COJIM HEJOCTaTOYHO pacTBOPMMBI B MacilaXx U  HUMEIOT
HEYJIOBJIETBOPUTEIbHBIE MOIOIIIE-AUCIIEPTHPYIOIINE CBONCTBA.

[ToBbIIeHNE MAaCIOPACTBOPUMOCTH U I(P(PEKTUBHOCTH TMPHCATOK JTOCTUTATIOCH TEM, YTO
UCXOJHbIE anKuI(GEHONIbl MOABEPrai MOBTOPHOMY AJIKWJIMPOBAHUIO  OJMIOMEpaMHU STHIICHA
¢dpakuun Cio-C14 B TIPHUCYTCTBUH KHCIOTHOTO KaTaimm3aTopa mpu temmnepatype 100-105 °C B
tedeHue 5 4. CynbpoMeTunnpoBaHue TUATKUI(PEHOTIOB MPOBOAMIN THIPOKCUMETAHCYIb()OHATOM
HaTpUsl B MOJIBHOM COOTHOLIEHMM 1:1 B MPUCYTCTBUHM KaTanu3aTopa — T'MJIPOKCHAA HATpus MpH
temneparype 70-80 °C B Teuenue 10 u B pacTBOpe HOHaHa. B naHHOM mporecce oOpa3zoBaHMe
KHCJIOTO TyZpoHa He npoucxoauT. [lomyueHHsle cynbdoHaThl HATpHs MOCIE peaklud OOMEHHOIO
pa3joXKeHUsT C BOJHBIM pPACTBOPOM THUAPOKCHIA KalbIUs, CYIIKA U I[EHTPUPYTUPOBAHUS
MIPEBpALICHbl B OCHOBHBIE CYJIb(OHATHI CO CIEAYIOIIEMH MOKAa3aTEeNISIMM: IIEJIOYHOE YHUCIIO0, MT
KOH/r— 40-43; maccoBas nons cynbhoHara Kaiabius, % —53-55; 30mpHOCTh cynbgaTtHas, % macc.
—12,1-12,3; maccoBas 1o MexaHuueckux npumeceit, %o — 0,07.

KapbOonaranueil 0CHOBHBIX Cylb()OHATOB AMOKCHUIOM YIIepoJa B NMPUCYTCTBUU H30BITKA
THIPOKCH/IA KaJIbIUsl, IPOMOTOPA — YKCYCHOM KHCIIOTBI, Maciia — pa30aBUTENsl, paCTBOPUTEIS —
Toslyona npu TemmepaTrype 85-90 °c nojy4yeHsl cpeanemienoynsle npucanaku CC-150pe; u
CC-150502 , KOTOpBIE MPEACTABIAIOT COOON BS3KHE MKHIKOCTH TEMHO-KOPHYHEBOTO IIBETA.
XapakTepuCTUKH Pa3padOTaHHBIX MPHUCAJAOK TPEACTaBICHbI B TaOdWIle, W3 JAaHHBIX KOTOPOM
BUJHO, YTO CHUHTE3MPOBAHHBIE HA OCHOBE HAIKWIPEHOJOB CYIb(OHATHl KaJIbLIHS IOJIHOCTHIO
pacTBOPUMBI B Macjie U UMEIOT XOpolIHne (HU3MKO-XUMHUYECKHe U (YHKIIMOHAIBHBIC CBOMCTBA.
SBnstsich nmpucagkaMy MHOTO(QYHKIIMOHAIBHOTO J€UCTBUS, OHU 3HAYUTEIHHO YIY4IIal0oT MOIOIIUE,
JMCTIEPTUPYIOIINE, TPOTUBOKOPPO3MOHHBIE CBOMCTBA M CTAOMJIBHOCTH MPOTHUB OKHCICHHS Maclia
M-11 u no 3¢hdeKTUBHOCTH TPEBOCXOIAT 3apyOeKHbIN aHanor — mpucaiaky Xaitek 6060M,
KOTOpasi MPOSIBIISET JMILb MOIOUIE-AUCIEPTUpyIomue cBoicTBa. Tak, mpu BBeJACHUH B Maciio M-
11 cpenHemenouHbIX THUAPOKCHANKIIOCH3WICYIb(OHATOB B KOHILEHTpauuu 5% KOppo3us Ha
cBuHIe cocraBiser 20-23 1“/M2, ocanok mocie okucneHHs — 0,3-0,4%, a mist mpucaaku Xaltek
6060M 5Tu MoKa3aTen paBHbBI 85r/M? 1 0,9% COOTBETCTBEHHO.

CTabuUIbHOCTh KOJUIOMAHOM JAMCHEPCUH K JIEHCTBHIO BOJBI y CPEIHEIIECTOYHBIX MPHUCATOK
cocTaBisieT 75-76% 1 HaXOaUTCs Ha ypOBHE 3apyOekHOoro anasnora (74%).
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XapaKTepUCTUKN CPEIHEIIEIOYHbIX CYIb(OHATHBIX MPHCATOK

[Tokazarenu Cpennenenoynble Cynb(GOHATHBIE MPHUCAIKU
CC-lSOI[q)l CC-150H¢2 Xaitexk 6060M
Illenounoe uucno, mr KOH/r 151 153 142
Maccosas nois, %
cynb(oHaTa KaJbIus 30.5 31.7 30
MexaHn4ecKux mpuMecei 0.04 0.04 0.05
301bHOCTH cyibbaTHas, % Mac. 23.1 23.5 23.1
Mortomue cBolicTBa Ha yctaHoBke [13B, GamIbl
0 0 0.5

Jlucreprupyromas criocobnocts npu 250°C, % 70 70 60
Koppo3usi Ha CBUHIIE, T/M° 20 23 85
CTabuIbHOCT, TIO HMHIYKIIMOHHOMY TEPHOIY
ocankooOpazoBanus, 30 q:

ocanok, % 0.4 0.3 0.9
CTaOWIBHOCTH KOJUIOUTHOU AUCTIEpCUH, %o 75 76 74
PactBopuMOCTh B Macie [Tonnas

" Macno M-11 ¢ 5% npucaaxu

OCHOBHBIE W CpEIHEIIENIOYHbIE  THAPOKCHAIKWIOCH3WICYIb(OHATH  SBISIOTCS
3G GEKTUBHBIMU MHIMOUTOPAMU KOPPO3HMM CTalM B arpeccuBHBIX cpenax (3%- Hbli BOAHBIN
pactBop xiopuzna Harpus U 0,04%-HbIE pacTBOp YKCYCHOM KMCIIOTBHI), HAaCbIIICHHbBIX
cepoBozioposioM U 6e3 Hero. CTeneHb 3allUThl CTAIM B MPUCYTCTBUM 3TUX COCIMHEHUH B
koHneHTpanuu 100 mr/n cocraiser 89-95%.

Takum 00pa3oMm, UCHOIB30BAHUE JUISI CHHTE3a CYIb(OHATOB AUAIKUI(EHOJIOB HA OCHOBE
OJIMT'OMEPOB MIPONMJICHA U ATUJIEHA 00ECIIeUnBaeT yay4IlIeHUEe UX paCTBOPUMOCTHU B Macie, 00pa3o-
BaHUE YCTOMUMBBIX KOJUIOMITHOW CHCTEM M MOBHILIEHHUE YPPEKTUBHOCTU AECUCTBEM.

BiRGO POLIMERLOR BUXARLANMANIN QARSISINI ALAN REAGENT KiMi

Hosonova E.i., Homidova C.S., isakov E.I.
AMEA ©.M.Quliyev adina Asqarlar Kimyasi Institutu, Baki 5., Azarbaycan
amea.elnara@mail.ru

Neft mohsullarinin buxarlanma zamani itkisinin qarsisinin alinmast istigamatinde todqiqatlar
aparilmigdir. Malum oldugu kimi, neft mohsullarinin rezervuarlarda saxlanilmasi, bir rezervuardan
digarina kecirilmasi, naqli, emal1 vo s. zamani buxarlanma hesabina bdyiik itkilora yol verilir. Elmi
monbolordon belo omoliyyatlarin ndvlori vo onlarla miibarizo yollarmin miixtolif {sullarla
aparilmast yaxst molumdur. Bizim torafimizdon bu problemin aradan qaldirilmasi kimyavi tisulla
holl edilmisdir, yoni bozi kimyovi maddslorin ¢ox kigik qatiliglarindan istifado etmoklo,
buxarlanmanin qarsisi alinmigdir.

Gostorilon iisulun mahiyyoti ondan ibarotdir ki, istifado edilon maddo neft vo neft
mohsulunda hall olmur, lakin onlarin sothinds elastik parde amals gatirir vo noticads buxarlanmanin
qarsist almir. Bu mogsadlo istifade olunan reagentlor, osason, kompozision torkibli polimer
maddolordir.

Sintez etdiyimiz butilakrilat-stirol vo butilakrilat-o-allilfenol birge polimerlori neft
mohsullarinda hoall ollmadigindan buxarlanmanin qarsisini alan reagent kimi todqiq edilmisdir.
Taocriibalorin naticolori osasinda miioyyon edilmisdir ki, reagentlorin molekul kiitlosinin artmasi
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onun effektivliyinin yiiksolmasino sabab olur. Bu molekul kiitlasinin artmasi méhkom qoruyucu
ortiiylin omolo golmasi ilo olagodardir. Temperaturun artmasi ilo buxarlanma siirotlondiyindon
reagentlorin effektivliyi 6ziinili nisboton yuxar1 temperaturda daha yaxs1 gosterir. Miiqayiss ii¢lin bu
mogsadlo istifado edilon butadien-stirol kauguku vo sintetik lateksdon olan rogomlordon istifado
edilmis vo miioyyon edilmisdir ki, tadqiq edilon yeni niimunalor malum reagentlar qarsisinda xeyli
iistiinliiys malikdir. ©gar sintetik lateks neft mohsullarinin buxarlanmasinin qarsisini 57-58% asagi
salirsa, toklif olunan reagentlor 80-93% buxarlanmanin garsisini alir.

Beloliklo, kimyovi qurulusundan vo torkibindon asili olaraq, polimer birlogsmolor neft
sonayesindo garsiya ¢ixan bu vo ya digor texnoloji problemlorin hollinds istifads edils bilar.

BOZIi DIARILTIAZOLIDONLARIN SINTEZi VO ANTIOKSIDLOSDIRICI
XASSOLORININ TODQIQi

Qadirov 9.9., Kazimzads 9.K., Nglglyeva E.O.
AMEA-nin ©.M.Quliyev adina Asqarlar Kimyast Institutu, Baki 5, Azarbaycan
E-mail: akiO5@ mail.ru

Miiasir kimyanin daha ¢ox intensiv inkisaf edon istigamatlorindon biri torkibindo azot olan
5- vo 6-hadli heterotsiklik kimya sahosindo aparilan todqigatlardir ki, bu da homin sahonin
Oziinomoxsus xilisusiyyatlori vo praktiki cohatdon doyerinin yiiksok olmasi ilo baghdir. Bels ki,
heterotsiklik birlosmolor igorisindo, xiisusilo, tiazol qrupuns moxsus birlosmolor genis spektrli
bioloji foal maddslar hesab edildiyindon kimyagi-sintetiklorin hamise digqet morkozinds olmusdur.

Amma odabiyyatda bu tip heterotsiklik birlosmalorin siirtkii yaglarina asqar kimi totbiqino
az rast golinir. Bununla olagadar olaraq, sintetik siirtkii yaglarina yiiksok effektli antioksidlogdirici
agqarlarin axtarisi mogsadilo torofimizdon bozi yeni diariltiazolidonlar = sintez edilorok onlarin
xassalorinin 6yranilmasina cohd edilmisdir. Tiazolidonlarin  miixtolif alinma tisullart malumdur.
Asqar kimi toqdim ediyimiz birlogsmolor iso on ¢ox istifado edilon vo olverisli hesab edilon
metodika ilo - azometinlorin  merkaptosirks tursusu ilo qarsiligl tosirindon alinmigdir:

R
R R R
CH=N + HSCH,COOH ——— @ CH — N@
-H,0 I |
S C=0
CH

2

R:H,0-,p-F,p-OH,p-OCHglp-O(CH2)2C6H5; R.= H,p-CH3, p-CH3CO-,p-COOCH3,CloH7[E ar.halqe]

Alinan yeni birlogmolorinin molekul quruluslar1 1Q-spektroskopiya metodu vo element
analizi vasitosilo tosdiq edilmisdir. Maddoslor rongli vo  kristallik olub, {izvi halledicilorin
oksariyyatinds va sintetik yagda yaxs1 hall olur.

Diariltiazolidonlarin antioksidlosdirici xassolaori sintetik siirkii yaginda DUIST 27797-79
ilo miioyyon edilmis standart iisulla aliiminium, mis va polad metal 16vhaciklorinin istirake ilo 225
9C-do 20 saat miiddotinds yoxlanilmisdir. Sintetik siirtkii yag1 kimi, Cs—Co yag tursulari fraksiyasi
ilo pentaeritritdon alinan miirokkab efir — pentaeritrit efiri istifads olunmusdur.

Aparilan simagqlar naticosindo miioyyon edilmisdir ki, todqiq olunan agqar niimunalori malum
omtoo asqart fenil-o-naftilaminlo miiqayisado iistlinliik toskil edorok oksidlosmays moruz qalan
sintetik siirtkii yagmin ozliiliikk, ¢okiintli vo digor istismar xassoalorini ohomiyyatli dorocodo
yaxsilagdirir.
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MAYE PiROLIZ MOHSULLARINDAN ALINAN ALKILSTIROLLAR 9SASINDA
OZLULUK ASQARLARININ ALINMASI

Homidova C.S., Isakov E.i., Abdullayeva L.O., Hasonova E.i., Musayeva M.O.
AMEA akademik ©.M.Quliyev adina Asqarlar Kimyasi Institutu, Baki 5., Azorbaycan
E-mail: akiO5@mail.ru

Son dovrlor polimerlorin kimyavi ¢evrilmoalori, homginin onlarin xassalorinin doyisdirilmasi
— kimyovi modifikasiyast sahasindaki todqiqartlar geniglondirilmisdir. Genis yayilmis polimerlordon
biri do polistiroldur ki, onun da kimyovi reaksiyalar1 sistematik olaraq Oyronilir. Masalon:
kigikmolekullu polistirolun Fridel-Krafts katalizatorunun (AICl; vo s.) istiraki ilo a-olefinlorlo
alkillogdirorok yagda holl olan alkilpolistirollarin alinmas1 vo 6zliiliikk asqarlari kimi todqiqi bu
tadqiqatlarin sirasindadir.

Alkilpolistirollart almaq tiglin xammal resurslarini giinislondirmok magsadils maye piroliz
mohsullarinin vinilaromatik fraksiyalart maraq dégurdugundan bu isdo onlar todqgiqat obyekti kimi
secilmigdir. Bu mogsadle maye piroliz mohsullarinin 130-160 °C intervalinda qaynayan stirol
fraksiyasindan istifado edilmisdir. Stirol fraksiyas1 sarbastradikalli inisiatorun (li¢lii butil peroksidi)
istiraki ilo 120-130 °C temperaturda vo 20 saat middotindo aparilmisdir. Alkenilaromatik
monomerlorin bu soraitdoki konversiyasi 90% olmusdur. Alinmis ki¢ikmolekullu &)olistirolun
yumsalma temperaturu (kapilyarda) 70-75 OC, xarakteristik ozliiliiyli (benzolda, 25 "C-do toyin
edilmisdir) isa 0,08-0,1 —dir.

Sintez edilmis polistirolun a-olefinlordon sorbast resursu olsn heksen-1-lo aliiminium xlorid
(AICI3) katalizatorunun istirak1 halledici (tsikloheksan) miihitindo alkillosma reaksiyasi aparilaraq
alkilpolistirol alinmisdir. Temperaturun, reaksiya komponentlorinin nisbatinin, katalizatorun vo
holledicinin migdarinin, olefinin verilma siiratinin alkilpolistirolun ¢iximina tasiri dyronilmisdir.

Almmus alkilpolistirol (mol. kiitlosi ~10000) yaglara 6zliiliik asqari kimi malum vo sonaye
asqarlar1 ilo miigayisali sokilds todqiq olunmusdur. Miioyyon olunmusdur ki, alinmig alkilpolistirol
0z ozliliik xarakteristikasina géro molum asqarlardan geri qalmur.

CUHTE3bI YETBEPTUYHBIX COJIEN MUPUJIUHUSA U ET'O ITPOU3BOJHBIX U
NCCIEJOBAHUE UX B KAYECTBE UHI'MBUTOPOB KOPPO3NU

Mareppamos A.M., baiipamos M.P., Araesa M.A., Ackaposa I'.M., I'acanoBa I'.M.,
Hcmaiinosa I1LLU., I'yauesa 1. JIx.
bakunckuii cocyoapcmeennwiii ynusepcumem, 2. baky, Azepoatioscan
e-mail: gull.askar@mail.ru

B nocnennue roapl 3HAYUTEIBHO BO3POC HHTEPEC K COJISIM MUPUIUHUS, 9TO 00YCIOBJIEH UX
BBICOKOW OMOJIOTHYECKON aKTUBHOCTHIO. [Ipon3BOAHBIC TUPUIUHUS 00IaJaI0T aHTUMUKPOOHBIMU U
MIPOTHBOOITYXOJIEBEIMU CBOMCTBAMH M HCTIOJB3YIOTCS B MEAUIIMHE ISl IOCTABKH T€HETHYECKOTO
Matepuasa In vivo. Kpome TOro, coiu NHPUAMHUS MOTYT OBITh HCIIOJIB30BaHbI B Ka4yeCTBE
JUTaHJO0B B KOOPJUHAITMOHHOW XUMHUH, a TAaK)KE KaK MOHHBIC KUJIKOCTU PA3TMYHOTO Ha3HAYCHHS.

B nameit pabore mpUBOIATCS pe3yabTaThl CHHTE30B UYETBEPTUYHBIX COJEH MHUPUIAHHHS U
XUHOJIMHUSI ¥ TI0 WMCCIEOBAaHWI0O MX B KadyeCTBE MHTHOUTOpOB Koppo3uu crtamu Ctr.3, a o1H
COEMHEHMS OBUTH MOJIYYEHBI 10 U3BECTHON METOAMKE: B3aUMOACHCTBHEM MUPHUINHA U XUHOJIMHA C
JTUTAIOTeHAIKAHAMU, TPU WX COOTHOmeHWH 2:1Moib. CMech KHMSTHIH B CPEle PacCTBOPHUTEIS
(ameronuTpurIa) B TeueHue 15 gacos.

CuHTE3bI OCYILECTBIICHBI IO CXEME:
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[{eneBble COEAMHEHMS BBIAEISIN U3 PEAKIIMOHHOM MacChl ¢ TOMOUIbIO alleTOHA.

CtpykTypsl ux ObUTH H0Ka3aHbl SIMP-criekTpockomnuei.

Pe3ynbTarhl NpOTHBOKOPPO3UOHHBIX MCHBITAaHUHM (rpaBUMeTpuueckuil merop mpu 25 °C B
TEYEHHE 5 Yac) MoKas3alu UX BHICOKHE 3alllUTHBIE CBOMCTBA MO OTHOLIEHUIO K cTainu CT.3 B BOJIHO-
coneBbix pactBopax. [Ipm wux koHmentpamuw 100 Mr/a CTeneHb 3alIMTHl OT KOPPO3HH B
MPUCYTCTBUHU MUPUIMHUEBBIX coliel cocTaBisieT 85-89%, a coneit xunonuHa— 87-93%, 4T0 MOKHO
OOBSICHATh HAJMYMEM B HX CTPYKTypax IMOTEHIHAIBFHO HEOOXOAWMBIX JUISI XEMOCOpOLUHU
(dhparMeHTOB.

VY CTaHOBJIEHO, YTO HAWIYYIIUMH WHTHOMPYIOUIMMH CBOWCTBAMH OO0JAagar0T COCTUHEHUS,
coJiep>KaIlire B MeTUICHOBOM (parmeHte C=3.

MERKAPTOSIRKO TURSUSU EFIiRLORI VO AKRILNITRIL 9SASINDA
ASQARLARIN SINTEZI VO TODQIiQi

Moammadova S.I., Hiiseynova Q.Z., 9sadova P.H.
Baki Doviat Universiteti, Baki §., Azarbaycan
e-mail: pakiza.asadova@mail.ru

Molekulunda kiikiird vo azot atomlar1 saxlayan asqarlar, onlarin ayri-ayriligda oldugu
asqarlarla miiqaisads daha yiiksok antikorroziya va antioksidlogdirici xassoyo malikdir. Bu monada
merkaptosirke tursusunun efirlori (MSTE-ri) ilo akrilonitrilin qarsiliqlt tesiri naticesindo 2-
sianoetilalkoksikarbonilmetilsulfidlorin sintezi vo siirtkii yaglarina asqar kimi todqiqi ham nazari,
hom do praktiki shomiyyot kosb edir. Bu mogsadlo merkaptosirko tursusunun izoamil vo benzil
efirlorinin akrilonitrillo reaksiyas1 aparilmigdir. Katalizator kimi trietilamindon istifade olunmusdur,
temperatur 70-80°C, reaktivlorin nisbati 1:1 mol, vaxt 3 saat.

Miioyyon olunmusdur ki, gostorilon reaksiyalar noticosindo miivafiq olaraq 2-sianoetil-
izopentiloksikarbonilmetilsulfid va 2-sianoetilbenziloksi karbonilmetilsulfidlor amalo golir.

Reaksiyanin sxemi:

_ (C2Hs)sN _
R—O—%—CHz—SH + CH,=CH—CN ———> R—O—Cltl—CHZ—S—CHZ—CHz—C:N

0 o]
R:CH3—C|3H—CH2—CH2— ; CgHs-CHo—
CHjs
Alman sulfidlerin qurulusu qarsiligh sintez yolu ils do tosdiq edilmisdir. Hor iki tisuldan

istifado etmoklo alinan 2-sianoetilizopentiloksikarbonilmetilsulfidin fiziki-kimyovi sabitlorinin eyni
olmas1 homin sulfidin qurulugunu tesdiq edir.
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Trietilaminin katalizator kimi istiraki ilo MSTE-nin akrilonitrilo birlosmoasi yolu il
torkibindo miirrokab efir vo nitril qruplari olan sulfidlorin alinma tisulunu perspektivli hesab etmok
olar. Ciinki bu halda proses birmarhaloalidir vo reaksiya mohsulunun yuyulmasi, habelo qurudulmast
kimi omoliyyatlarin aparilmasina ehtiyac qalmur.

Alinan maddolorin ¢iximi 82-85% toskil edir. Hor iki birlosmo antikorroziya vo yaglayici
asqarlar kimi M-8 motor yaginin torkibinds sinaqdan kegirilmisdir (qatiliq 0,5-1%) vo miisbaot
noatico alimmuisdir.

SYNTHESIS OF RUTHENIUM COMPLEXES

Mikayilova M.R.
Azerbaijan State University of Oil and Industry, Baku, Azerbaijan
E-mail:mehriban-mikayilova@mail.ru

Nicotinic acid, capable of different types of coordination in complex education, has been
and remains attractive to researchers in the field of coordination compounds. The researchers are
interested in studying the method of nicotinic acid coordination. Such d-elements as Ni (I1), Co (I1),
Mn (I1), Mo (V) form complexes whose ligand is bound either through carboxylic oxygen or
through the nitrogen atom of the pyridine ring. The common thing for these reactions is that the
ligand is always coordinated monodently [1]. The complexes in which the acid forms two types of
compounds include complexes of some lanthanides.

In the present work, the results of the study of the reaction of the complex of formation of
ammonium nitrosopentachloro-ruthenate with nicotinic acid (HL) in various media are presented
[2]. The RuNO (HL) (L) CI2 - 2H20 (a) compound was prepared by reacting aqueous solutions of
HL and ruthenate (a). The RUNO (HL) (L) CI3 (c) complex was isolated upon exposure to a
solution of 3M HCI in (a). RuNO (L2) Cl - 2H20 (c) complex was obtained by the interaction of
alkaline solutions (NaOH), HL and ruthenate. The compound NH4 RuNO (L) 2 (OH) 2 (d) is
isolated by evaporation at 600 ° C of solution (a) in IM NH 4 OH.

To determine the composition, the type of coordination of ligands, and the structure of the
complexes obtained, we used, in addition to the methods of elemental and thermogravimetric
analysis, the IR spectroscopy method [3]. Thermogravimetric studies (a) showed that at 80-1000° C
the loss of mass is 5%, which corresponds to the removal of one molecule of water. For complex
(c), the presence of water is established by the same method. At 1250 there is a loss of one water
molecule (4.0% of mass), at 1500 C the loss of mass was 7.9%, which corresponds to the loss of
two water molecules.

An analysis of the IR spectra of the complexes of p-c showed that in all cases bands in the
450-400 cm-1 region characteristic for the metal-nitrogen coupling confirming the coordination of
H-L through the nitrogen atom are observed. In the spectra of compounds a, b, c, the bands in the
355-285 cm-1 region relate to the Ru-Cl bonds; for the d compound, the bands related to the metal-
chlorine bond are absent. Significant changes in the ligand environment of the central atom in all
the complexes obtained are indicated by lower frequencies at 1880-1850 cm-1, referring to the NO
group with respect to the frequencies in the initial ruthenate (v = 1900 cm-1) [4]. The bands in the
1730-1700 cm-1 and 1650-1300 cm-1 regions in the IR spectra allow reliable determination of the
character of binding of carboxyl groups. In the spectra of compounds a, ¢ and d, the frequency
difference between the vibrations vas (COO-) and vs (COO-) is 350 cm-1, which is characteristic of
the monodentate coordination of the carboxylate group through an oxygen atom. In spectrum a, the
band at 1730 cm-1 indicates the presence of a ligand with a free carboxyl group coordinated by the
central atom through the nitrogen of the hetero ring [5].

As a result of the analysis of the vibrational bands in the IR spectra, it can be stated that the
carboxyl groups in the complexes a, ¢ and d are monodently coordinated as a carboxylate through
an oxygen atom. For compound a, along with a deprotonated carboxyl group, the presence of free
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carboxyl in the nicotinic acid molecule coordinated by ruthenium through the nitrogen atom of the
ring was established.
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SPECTROPHOTOMETRIC CHARACTERIZATION OF SOME NEW TERNARY
ION-ASSOCIATION COMPLEXES OF COBALT (II)

Maharramov A.M., ?Verdizadeh N.A., *Aliyev S.G., ?Zalov A.Z., *Ibrahimova Sh.A.,
2Suleymanova G.S., “Mamedova R.A.
'Baku State University, Baku, Azerbaijan
2Azerbaijan State Pedagogical University, Baku, Azerbaijan
$Azerbaijan State University of Oil and Industry, Baku, Azerbaijan
Zalov1966@mail.ru

Cobalt is a transition element of high industrial importance, because of its valuable alloying,
dyeing, magnetic, catalytic and plating properties. It is also of biological significance thanks to its
ability to be an active center of coenzymes, e. g. vitamin B12. A great variety of photometric
reagents is known for the determination of cobalt. However, the studies aiming to find and
investigate new photometric reagents with different functional groups are still going on. In this
respect, a very promising reagent is o-hydroxythiophenols, which contains one hydroxyl and one
sulphohydryl groups and is a sulfur-containing analogue of mononuclear polyphenols with one
oxygen atoms replaced with sulfur atoms. The real work is devoted to studying of reaction of a
complex formation of Cobalt (I1) with o-hydroxythiophenols (HP) in the presence of hydrophobic
amines (Am). From HP 2-hydroxythiophenol (HTP) and 4-Nitro-2-hydroxythiophenol (HNTP
were used, in the presence of hydrophobic amines (Am). As hydrophobic amine 3,4-xylidine (o-
Xyl) and 2,4-xylidine (m-Xyl) were used.

The Choice of the Extractant. For the extraction of complexes we used CHCI3, CCly,
CsHs, CegHsCH3, CgH4(CHs),, C,H4Cly, isobutanol and isopentanol. The extractivity of the
complexes was estimated by the distribution coefficient and recovery. Chloroform, dichloroethane
and chlorobenzene appeared to be the best extractants. All the further investigations were carried
out with chloroform. The concentration of cobalt in the organic phase was determined with 2-
nitroso-1-naphtol by photometric measurements after back extraction, while in the aqueous phase it
was determined by the difference. The basicity of Am hardly influences the recovery of cobalt.
After a single extraction with chloroform, 96.9-99.2% of cobalt was extracted as an ion associate
(Table).
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Influence of the pH. The absorbance was found to be maximum in the pH range 1.9-5.5.
Hence further analytical investigations were carried out in media of pH 3. Extraction of Co (II)
enhanced with the increase in the acidity of the initial solution; the further increase in acidity lead to
the gradual decrase of recovery, which was obviously associated with a decrease in the
concentration of the ionized form of HP. Probably, it is present in the solution in the non-
dissociated state. At pH > 7, the complexes were hardly extracted, obviously because of the
decrease in the degree of Am protonation.

Influence of Reagent Concentration and Incubation Time. The optimal conditions for
formation and extraction of these compounds are provided by 1.0 x10° M HP and 1.2 x 10° M Am.
Unlike single-ligand complexes, mixed-ligand complexes of Co(Il) with HP and Am were stable in
aqueous and organic solvents and did not decompose for two days, or over a month after extraction.
The required duration of the phase contact was 10 min.

Electronic Absorption Spectra. Neither the metal ion nor the reagent has appreciable
absorbance at specified wave-lengths. Hence further studies were carried out at 545-560 nm. The
reagent has minimum absorbance at the maximum absorbance of the complex. Hence further
absorbance measurements were made at 540 nm. The molar absorptivity of the complex was
calculated with Komar method to be &= (2.55-3.12)x 10* (Table).

Table: Optical characteristics, precision and accuracy of the spectrophotometric
determination of Co(ll) with HP and Am

Compound PHmax | RY% | Amax | €107 | 1gKeq 1gp lgKex | Working range /
(nm) ug/Sml
Co-HTP-0-Xyl | 3.2-55 | 969 | 545 | 255 | 846 | 10.72 | 10.56 0.5-70
Co-HTP-m-Xyl | 3.1-5.4 | 985 | 550 | 2.77 | 8.49 | 10.85 | 10.58 0.5-80
Co-HNTP- 0-Xyl | 2.0-4.0 | 97.9 | 552 | 290 | 7.96 9.24 | 10.61 0.5-85
Co-HNTP-m-Xyl | 1.9-36 | 99.2 | 560 | 3.12 | 7.98 9.83 10.65 0.6-80

Stoichiometry of the Complexes and the Mechanism of Complexation. Starik-Barbanel
relative yield method, equilibrium shift method, crossed lines method and Asmus methods were
employed to elucidate the composition of the complex. The results suggest the complex
composition of 1:2:2 (Co:HP:Am). The formation of MLC can be presented in the following way.
When cobalt ion interact with two molecules of HP, they form doubly-charged anionic complexes,
which are extracted with two molecules of protonated Am. Formed ion-association complex
between anionic chelates of cobalt (II) with HP and hydrophobic aromatic amines. The stability
constant of Co(ll)-HP-Am complexes was calculated and found to be 1gp = 9.24-10.85 at room
temperature. The equilibrium constants describing these processes are shown in Table. The stability
constant was determined by crossed lines method. The sizes of equilibrium constant Ke calculated
on a formula 1gK. =IgD- 2lg[AmH"] were presented in table. Calculation of extent of
polymerization of complexes was carried out on the equation. The made calculations showed that
mixed-ligand complexes in an organic phase won't be polymerized and are in a monomeric form
(y=1.05-1.12). Using the Nazarenko method it was found that Co(Il) in the complexes was present
in the form of Co?*. The number of protons replaced by cobalt in one HP molecule appeared to be
one.

The disappearance of the pronounced absorption bands in the 3200-3600 cm™ with a
maximum at 3460 sm™ observed in the spectrum of HP, says that the -OH group is involved in the
formation of the complex. The observed decrease in the intensity, absorption bands in the area 2580
sm™ shows that -SH groups were involved in the formation of coordination bond in the ionized
state. Detection of the absorption bands at 2380 cm™ indicates the presence of a protonated Am.

Influence of Interfering lons. It can be assumed that large amounts of alkaline ions,
alkaline-earth ions, NH*", CI", S,0:*, F, NOs", SO,*, ClO,, PO,*, tartrate, citrate, oxalate and
tiron; moderate amounts of Cr(\V1), Cr(I11), Zn(1l) and Cd(ll); and small amounts of Mn(ll), Sn(ll),
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Cu(ll), A1), ascorbic acid and SCN™ are tolerable. Ni(ll), Fe(ILI11), V(IV,V), W(VI), Mo(VI),
Ti(IV) and Nb(V) interfere determination of Co(ll). However, the interfering effect of some of these
ions can be reduced by masking with oxalate, citrate or EDTA.

Effect of Cobalt(I1) Concentration. The adherence to Beer’s law was studied by measuring
the absorbance value of the series of solutions containing different concentrations of the metal ion.
A linear calibration graph drawn between absorbance and the metal ion concentration indicates that
Co ( Co(ll) may be determined in the range 0.5-85 ug/5 ml (Table). The proposed method
compares favourably with the existing ones and offers the advantages of better simplicity, rapidity,
sensitivity and selectivity.

Analytical Applications. The proposed method under the already established optimum
conditions was applied for the determination of Co(ll) in various objects.

Determination of Cobalt (I1) in Steel. A weighed sample of 0.2 g (Steel M 441 (0.012%
Co) was dissolved in 20 ml of H,SO,4 (1: 1) was oxidized with a few drops of concentrated nitric
acid and evaporated twice lo vapor SO3. The precipitated salt was dissolved in 20 ml of 15% tartaric
acid under heating, the solution was cooled, adjusted with water to 100 ml in a volumetric flask,
stirred and filtered. An aliquot of 5 ml was put into a separatory funnel, was added 1 ml of 10%
hydroxylamine solution, 1 ml of 3% ascorbic acid and was determined cobalt using the proposed

procedures ( X =0.0125;S, =0.025).

Determination of Co (Il) in Sewage. Water and Bottom Sediments 1l taken for analysis of
waste water is evaporated to obtain a precipitate, not to boil. The precipitate was dissolved in 5 ml
of HNOs3, was transferred to a 50 ml flask and diluted to the mark with water {Sewage water:

Added =2 pg, Found=2.45 pg, Found in the sample X +t,5/+/n=0.45+0.05 pg/kg, S=0.07;

Bottom sediments: Added =4.3 pg, Found=5.91 pg, Found in the sample YitPS/\/ﬁzl.45iO.05
ug/kg, S;=0.04}.

IKCTPAKIIMOHHOE U COPBUIIMOHHOE KOHIOEHTPUPOBAHUE
PA3BHOJIUTAHJIHOI'O KOMIIJVIEKCA XPOMA(VI) 2-TUAPOKCH-5-
BPOMTHO®EHOJIOM U APOMATUYECKUMHU AMUHAMM

1MareppaMOB A.M., ZBepz[mazle H.A., *l'acanoBa H.C., 3an08 A.3., 2H013py3013a H.A.
Y Bakuncruii 2ocyoapcmeenuwblil ynugeepcumem, 2. baky, Azepbatioscan
2Asep6aﬁ69fcaHCKuﬁ 20Ccy0apcmeentbvlil nedazocudeckull ynusepcumem, 2. baxy, Azepbaiioscan
3 Asepbatioscanckuii 20cydapemeentvlii ynusepcumen Hem u RpOMbIUICHHOCTIL,
2. baky, Azepbaiioscan
Zalov1966@mail.ru

ITockonbKy HOHBI cr** u Cr® o6nagaror XpoMO(OPHBIMU CBOMCTBaMH, B OOJBIINHCTBE
METOJIOB UCIIOJIB3YIOT peareHThl, He cojaepxkamue xpomodopusix rpymm. Cr (V1) obpasyer ¢ 2-
rupokcu-5-6pomruodenonom (I'bTD) u apomarnyeckumu amuHamMu (AA) — O-KCHIIMIUHOM (O-
Keun) u m-keunmuauaom (m-Keun)  pasHonmurangasie komiuiekcs (PJIK).

Onpenenenue 3HaKa 3apsaasi KOMILIeKca. 3apsa] KOMIUIEKca ObUI YCTaHOBJIEH METOJ0M
AJIEKTPOMUTPAIlMM MOHOB M II0 aHMOHHOMY OOMeHy Ha aHumoHooOMeHHuke J/12-10 II. Ilpu
M3YYEHUU JJIEKTPOMUTpAIMM JIaHHOTO KOMIUIEKca, HaOMI0JaloCch JBH)KEHHE OKpALIEHHBIX B
OpaH’)KEBBIH 1IBET MOHOB K MOJOXHUTEIHHOMY IOJIIOCY, HA OCHOBAaHMM 4Yero ObUI ClieNaH BBIBOJ O
TOM, UYTO OKpAIIEHHbI KOMIUIEKC SBJISETCS aHHOHOM. DJIEKTPOJIU3 MPOBOIWIM HA MPOTSHKEHUH 3
yac. [Ipu onpeneneHnu 3Haka 3apsaa 0JJHOPOIHOIUTAaHAHBIX KOMIIJIEKCOB METOJ0M HOHOOOMEHHOH
xpomarorpaduu annoHooOMeHHHK J/[D-10 II moNHOCTHIO TMOTJIONIAET OKpaIIeHHYK YacTh
pactBopa. Ilpu BBenenuu B cucreMy AA HaOmIOAaeTcss SKCTPAKLIMS aHUOHHOTO KOMILIEKCa B
opranndeckyto (a3zy B Buae PJIK. Ilpu snextponuse pactBopoB PJIK He nHabmomamoch ux
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MEePEIBIKEHUST HU K aHOMy, HU K KaTOAy Jake MOCIe JJIUTEIHHOTO MPOITyCKaHUsS TOKa, T. €. OHU
ANEKTPUYECKU HEUTPAJIbHBI.

BoccranoBiaenun Cr(VI1) mo Cr(l11). [BT® B kucnoit cpeae o6aaaeT BOCCTAHOBHUTEIIb-
HBIMH CBOWCTBaMHU. JInsi BbISICHEHHsS TOro, He MeHsercs Jim BajgeHtHocts Cr(VI) mpwu
B3aumoyeicteun ¢ ['bT®, nposenens! nBe cepumn onbiToB. [IpoBoaunu peakiuio ¢ [BTD Cr(VI),
MOJIyYEHHOTO BOCCTAHOBJICHHEM AaCKOPOMHOBON KHCJIOTOM, B COJSTHOKHCIOM pacTBope u 0e3
MIPUMEHEHHUS JTOTIOJTHUTEIBHBIX BOCCTAHOBUTENCH. [IpOyKThI 00€UX peaKIuii IMEeTu MaKCUMYyMBbI
ceeronormomenus npu 480 um. CrnemoBatensHo, Cr(VI) mpu obpasoBanuu komiiekca ¢ ' BT®
BoccranasiuBaetcst 10 Cr(l11) camum peareHTOM.

Bausinune pH. Hyxuble 3nauenust pH ycranaBnuBanu aneraTHbIM Oy(epHBIM pacTBOPOM.
HNonnyro cuny pactBopoB (u= 0.1)cozmaBamu mob6asnenrem 1.0 M KNO;. O6pazoBanune PJIK

nporekaer npu pH 2.2-6.8. MakcuMmanbHas ONTHYECKas IUIOTHOCTh COOTBETCTBYET MOJIHOMY
nepexoay xpoma B opranuueckyto ¢aszy. PJIK Cr (111) sxkcrparupyrorcst B xtopohopm B anuana3oHe
pH 3.3-4.9; skcTpakius yMeHbIIaeTcs Kak INpU YMEHbILIEHUH, TaK U NpH yBeaudeHuu pH BogHOM
¢da3pl. Bospacranue ctenenu okcrpakuuu B uHTepBane pH 3.3-4.9 MoxHO 0OBACHUTH
cyiiectBoBaHreM npoToHupoBaHHOTO AA. [Ipu pH Beiie 6.8 aMUHBI HAXOASATCS UCCKITIOUYUTEIBHO
B CBOOOHOM cOCTOsIHUU. [109TOMY 3KCTpaKLMs yMEHBIIIAeTCsl.

Bu100p 3xcTparenTa. Jjis BeIsiCHEHHsI BO3MOKHOCTH 3KkcTpakuuu PJIK wucnbiTansr HEBO-
ueie pacrBoputenu: CHCl;, C,H,Cly, CCly, CgHg, CsHsCl, CsHsCH3, CeHa(CH3),. Hannyurmmu
skcTparentamu okazanuch CHCl3, CoH,Cly, CCly. s sxeTpakiny KOMIUIEKCOB ObLUT HCIIOIb30BaH
xJiopoopM. B onTUMasbHBIX YCIOBUAX MPU OJHOKPATHOM AKCTPAKLUKU XJIOpO()OPMOM H3BIEKAET-
cs1 98.0-98.5% Cr (111) B Buze PJIK.

BinsinMe KOHLEHTPALMU JMIaHI0B U BpeMeHH BblAep:kuBaHuA. /(11 oOpa3oBaHus U
sxcrpakiun PJIK Cr (111) ¢ TBT® u AA HeoOXOAuMBI CIEAYIONMEe KOHIIEHTPAIUH PacTBOPOB:
1.12:10° M I'BT® u 8.8:10" M AA. Cobmonenne 3akona Bepa HaGmoaeTcst B HHTEpBAJIE KOHII-
eHTpauuu xpoma 0.5-22.4 MKr/mi, 4TO MO3BOJSET HCMOJNb30BATh HUX I (POTOMETPUUYECKOTO
onpeneneHuss xpoma. PJIK ycroiduBbl B BOJHBIX M OpPraHWYECKHX PACTBOPUTEISAX M HE
pasnaraiorcs B TEUEHHME TpeX CYTOK, a IOCie IKCTpakUuu — Oonblue Mecsna. MakcumasabHas
OINITUYECKasi TNIOTHOCTh AoCTHTaeTcs B TeueHne 10 MunyT.

CnekTpsl noryomeHusi. MakcuMyMmsl B criekTpe cBetornoriomenus komiuiekcoB Cr(IIl) -
I'BT®-0-Kenn 1 Cr(I1T)-TBT®-y-Kemn Haxomsrest nipn 482 um (6=3.6x10%) u 485 um (6=3.7x10%)
COOTBETCTBEHHO. B mpucyrcTBun AA pe3ko yBeIMUUBAETCs MOJSPHBIA KOA(PPUIMEHT MOTIOUICHUs
KOMILIEeKca, 0aTOXPOMHO CIIBUraeTcs mojoca nornouienus, pH kommuiekcooOpa3zoBaHus cMelaeTcs
B OoJiee KUCIyI0 001acTh.

CocTaB KOMIUIEKCOB M MEXaHH3M KOMILJIEKCO00pa3oBaHusl. MOJSIpHbIE COOTHOIICHHE
KOMIIOHEHTOB B MOJEKYJ1aX KOMIUIEKCOB, YCTAHABIMBAJIM METOJAMH MPSMOW JIMHUM, CIBUra
paBHOBecust U oTHocutenbHoro BeIxona. CoctaB PJIK coorBerctByer Cr(Ill):I'BT®d:AA=1:3:3.
KommiekcooGpasyiomnm norom seisercs Cre*. TIponsseneHmble pacueTsl mokasam, uto PJIK B
OpraHu4ecKkoii (hase He MOTUMEPHU3YIOTCS U HaXOaATCs B MOHOMepHO# (opme (y=1.02-1.06)

CuHTe3upOoBaH U HUCCIeI0BaH METO/IaMU XMMUYECKOTo aHalln3a, TepMmorpasumerpun u MK-
cniekrpockonuu komiuieke Cr(l11) ¢ TBT® u o-Keu.

Hcue3HOBEHME SIPKO BBIpAXKEHHOM MOJ10ckI ITpu 2580 cm™, HaGmonaemoe B crnekrpe ' bT® u
nosiBienue B crekrpax komruiekca Cr(l11)-I'BT®-AA monoc moriomeHus, KOTOPhIEhl CMEIIeHa B
CTOpPOHY MEHBIIIUX YacTOT, 03HAYAET, 4YTO -SH Tpymma ydacTByeT B 00pa3oBaHUU KOMILIEKca. SIpko
BbIp@)XEHHAs 10JIoca BaJIeHTHBIX Kosebanuit -OH rpynmel B obxactu 3200-3600 cM™ ¢ Mak-
cuMmymoM I1ipu 3460 cM! cMelaeTcst B 06MacTh MEHBIINX BONHOBBIX wrcen g0 3050-3140 cm™ ¢
OJTHOBPEMEHHBIM YMEHBIIIEHHEM UHTEHCUBHOCTH, YTO CBUETENbCTBYET 00 y4acTUU 3TOM IPyMIIbI B
0o0pa30oBaHUM KOOPJIUHAIIMOHHOM CBSI3M B HMOHM3UMPOBAHHOM cocTOsHUU. OOHapykeHue Mojoc
noraoueHus npu 2415-2425 em™ YKa3bIBAaeT HAa HAJIMYNE IPOTOHUPOBAHHOTO AA.

TepMorpaBUMETpHUYECKOE HCCIIEIOBAaHUE IOKA3al0, 4TO TepMHueckoe pasnoxkenue PJIK
npotekaet B Tpu craquu: 1pu 50-130°C yneryumBaercst Boja, npu 320-540°C pasnaraercst o-Keui,
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a ipu 650-670°C- T'BT®. KoHeyHbIM MPOAYKTOM TepMOJIn3a KoMIuiekca sisisiercs: CroOs.

Y4uThIBasE MOJSIPHOE COOTHOIIIEHHE KOMIIOHEHTOB B COCTaBE KOMILIEKCOB, KOMITJIEKCOO0-
pasyromryto (opMy HEHTPAIBHOTO MOHA, MOHOMEPHOCTh KOMILJIEKCOB B OpraHHuYecKoil ¢asze, a
takxke nanHble VK-CIEeKTpOCKOMMYECKOro W XMMHUYECKOTO aHalln3a, MOXKHO IPEIIOJI0XKHUTh, YTO
Cr(ll) ¢ I'BT® u AA ob6pasyer PJIK. YuuTbiBas COCTOSIHHE pearcHTa B PacTBOPE U KOMILIECKCO-
obpasyromryio dopmy uona Cr (l1l), obpazoBanme u skctpakimu PJIK xpoma MOKHO BBIpa3sHTh
HIDKECIIEYIOUIMMH yPaBHEHUSAMU:

Cr¥*+ 3H,R — [Cr(HR),]* + 2H"
[Cr(HR),]*+ 3AAH" — [Cr(HR)s]* (AmH");
{[Cr(HR)3]* (AmH")3 }s>{[Cr(HR)s]* (AMH")3 }o

Bausinne mocropoHHux uoHoB. Memaromee ausaue — Cu(ll), Fe(lll) u Mn(VII)
yctpassuii Tuomoueunoit; Ti(IV) - ackopounosoii kucnoroit, Zr(1V), Nb(V) u Ta(V) - dropun-
nonamu. Ecin anamusupyemsriii pactop coaepxut V(V), Mo(VI) u W(VI), To HEoOx0omumo 1po-
BOAMTH JIBE IKCTPAKIMK. DKcTpakuuen mpu pH<I1.5 oTnensioT yka3aHHbIE HOHBI U MOCIEAYIOLIEH
akcrpakuueit mpu pH 3.5 — 6.0 nepeBoust B oprannueckyto dasy coequnenue Cr(l1l) ¢ IBTO.

Onpenenenue xpoma B mouBe. HaBecky, TOHKO pacTepTyro B araToBod cTymke (5 1),
IpokanuBaiaun B MydenbHOM neun B TeueHue 3 4. [locie oxnakaeHUs HaBecKy oOpabaTbiBaIu
cmecbto u3 16 mi konu. HF, 5 mn xonn. HNO3 u 15 mn konn. HCl u pactBopsinu B rpaduToBoii
qamke pu S0—-600C. C nenpro yaaneHus u30bITka GTOpOBOAOPOIa TPHIKIBI T0OABIISIIN B PACTBOP
no 8 mn koHn. HNO3 u BelmapuBanu Kaxablii pa3 A0 5— 6 mi. 3areM pacTBOp NEPEBOAMIN B
MepHYI0 KoJ0y eMkocThio B 100 mi, u 00beM OBOAMIIA 10 METKHU JIUCTUIUTMPOBAHHOW BOJOM.
Otbupanu amMKBOTHYIO YacTh TMOJTYYEHHOTO PAcTBOpa, MEPEHOCHUIU B JCIUTENbHYIO BOPOHKY,
nobasmsmii 1 M HCI no momyuenust pH 5 u 2.0 mn 0.01 M I'BT®. Ilocne TiaTenbHOTo
nepememuBanus npubassiim 2.2 M 0.01 M AA. O6bem opranndeckoit ¢dasbl JOBOIWIH 0 5 MII
XJ0poopMOM, a O0IITHI 00BEM — 10 25 MJT IUCTHITUPOBAHHOM BO10i1. CMeCh BCTPSAXUBAIIU 5 MUH.
ITocne paccnmamBanus (a3 cBeromnoruomeHue 3KkcTpakToB uaMepsian Ha KDPK-2 mpu 490 um B
ktoBere TonmuHOM 0.5 cm. ConepkaHue Xpoma HAXOIWIM IO TPATyUPOBOYHOMY Tpaduky.
Pa3paboTranHble METOIWKHM OMPENENICHUS COJEpKaHUs XpoMa B TMOYBE KOHTPOIHPOBAIU
¢doromerpuueckumu metogamu (PM) u atomHo-abcopOmoHHbIM MeToaoM (AAC).

Pe3ynbpTaThl mpejiaraeMoil METOJUKH (2.72><10'2%; r =0.039), AAC (2.64><10'2%; S
=0.041) u ®M (2.66x1072%:; S, =0.037) XOPOLIO COTIACYIOTCS MEXKIY COOOIA.

POLIBROM TORKIBLI BITSIKLiK YANMA ZOIFLODICILORININ
SINTEZIi VO XASSOLORININ OYRONILMOSI

Sahgoldiyev F.X., "Mustafayev M.M., “Mustafayev A.M.
! Sumgqayit Déviat Universiteti, Sumqayit §., Azorbaycan
2 AMEA Polimer Materiallar: institutu, Sumqayit s., Azorbaycan
E-mail: fizuli.shahgeldiyev@inbox.ru

Miiasir dovrde sintetik polimer materiallarin yanmasmi zoiflotmok, odadavamliliq
xassalarini yiiksaltmok, modifikasiya yolu ilo fiziki-mexaniki gostaricilorini vo bununla da mévcud
antipirenlorin ¢esidini artirmaq magsadilo yeni daha effektli antipirenlorin axtaris1 davam etdirilir.

Elmi vo patent adobiyyatlarinin tohlili gostorir ki, halogen torkibli antipirenlorin sintezi vo
istifadasi aktual olaraq qalir. Heksaxlortsiklopentadien va bir sira doymamis birlogmalor asasinda
Dils-Alder reaksiyasi mohsullar1 xarici praktikada polimier materiallar1 ti¢iin yiiksok keyfiyyatli
yanma zaifladicilori kimi genis istifado olunur [1]. Nozari vo praktiki gostaricilor onu gostorir ki,
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xlorlizvi birlogsmalorlo miiqayisade bromtorkibli iizvi birlosmolors maraq daha coxdur.Belo
birlosmalorin torkibinds, adoton, xlor 50%-don, brom iss 40-50%-don asagi olmur. O da qeyd
olunmalidir ki, bromtorkibli zaiflodicilor xlortorkibli zoiflodicilorlo miiqayisode 2,5-3,0 dofo
polistirolda, 2 dofs poliolefinlordo va epoksid gotranlarinda vo togribon 1,5 dofs poliefirlordo daha
effektlidir. Digor torafodon praktikada genis miqyasda torkibinde bismut vo halogen olan sinergik
xassoayo malik qarisiglar da istifads olunur Sb,0O:s.

Polibromtorkibli bitsiklik doymamis bisimidlorin alinmasi {igiin 9sas komponentlordon biri
doymamis diaminlor vo onlar osasinda bismaleinimidlordir. ©vvallor torofimizdon doymamais
diaminlor oksidlosmo-reduksiya sistemindo dordxlorlu titanin istirakinda hidroksilaminlo
tsiklopentadienin qarsiliqli tosiri yolu ilo sintez edilmisdir [2, 3]. Toklif olunan elmi tadqigat isinda
torafimizdon N,N-(bistsiklopenten-2,7) bismaleinimidin sintezi iki morholods hoyata kegirilmisdir.

Birinci moarhalads 1,9-diaminbistsiklopenten-2,7-nin malein anhidridi ilo qarsiliglt tosirindon
N,N-(bistsiklopenten-2,7) bismalein amin tursusu alinmigdir.

Ikinci morholods iso sintez olunmus N,N-(bistsiklopenten-2,7) bismalein amin tursusunun
dehidratasiyasi yolu ilo N,N-(bistsiklopenten-2,7) bismaleinimidin sintezi reaksiyasi aparilmisdir.

Cco CONH NHOC
N 2
NH NH, + | o | |
2 2 /
2 Cco

-2 H,0
COOH HOOC 2

co OoC
— (AR
[c0> 2 oc |

Molum olmusdur ki, reaksiya ancaq dehidratasiya edo bilocok reagentin vo katalizatorun
istirak1 ilo gedir. Aparilan eksperimentlorin naticolorino gors, aydin olmusdur ki, N,N-
(bistsiklopenten-2,7) bismaleinimidin alinmasi ii¢iin prosesin optimal soraiti (mollarla) : malein
anhidridi : sirko anhidridi : trietilamin : sirko tursusunun natrium duzu (nikel) : dioksan uygun
olarag 1 :25:25:1:0,05 vo 100 ml. Prosesin halgalasma temperaturu 55-60"C , reaksiyanin
aparilma vaxti iso 1 saatdir.

Sintez olunmus N,N-(bistsiklopenten-2,7) bismaleinimidin qurulusu IQ vo NMR-spektros-
kopiyast ilo tosdiq olunmusdur. Alinan birlosmonin fordiliyino (tomizliyino) NTX ilo nozarst
edilmisdir.

Polimer materiallarin fiziki-mexaniki xassolorini yiiksoldo bilocok polibrom torkibli
bitsiklik yanma zoifladicilorinin alinmasi li¢lin torofimizdon eyni zamanda yeni doymamis
polibromtarkibli bitsiklik bisimidlorin  N,N-(bistsiklopenten-2,7) bismaleinimidin heksabrom
tsiklopentadienls dien kondensasiyas1 asasinda qarsiligli tosir reaksiyasi aparilmigdir.

Br
N co oc
By P co 2 oc
Br

Br Br
Br 3 co oC Br
—_— |C: > N N <
Br B
Br Cco 2 oC Br
Br Br

Sintez olunmus yeni birlosmonin 1Q vo NMR-spektroskopiyas1 gdstorilmisdir ki, reaksiya
zamani tsiklopenten niivasinds olan ikigat rabito birlosmonin omoalogolme mexanizmindo
toxunulmamis galir. Gostorilmisdir ki, polibromtarkibli bitsiklik bisimidlorin N,N-(bistsiklopenten-
2,7) bismaleinimidin heksabrom tsiklopentadienlo xlorbenzolda qizdirilmasi zamani alinan
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adduktun ¢iximi1 87% toskil edir.

Torofimizdon sintez olunmus polibromtorkibli bitsiklik birlosmolor asagi sixlighh vo orta
tozyiqli polietilen ii¢lin antipiren kimi sinagdan kecirilmisdir. Polimer materiallarin odadavamliligi
iifiqi yerlosdirilmis niimunslords alovun yayilmasi metodu ilo qiymotlondirilmisdir.

Yerino yetirilon tocriibalorin naticolori onu demoys osas verir ki, bromiizvi antipirenlorlo
Sb,03-niin birgs istifadasi zaman1 bromiizvi antipirenlorin effektivliyi daha da yiiksalir. Br : Sb =
3: 1 (b g-ekv) nisbatinds olan kompozisiyalarin odadavamliligi maksimum olur.
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COBPEMEHHOE COCTOSHHUE ITPOU3BOACTBA KAITPOJIAKTAMA:
IMPOBJIEMBI, IEPCIIEKTUBBI U IPAKTUYECKUE B3I'JI51 bl

JMaxnasu J.M.
Hayuonanvnoui uccnedosamenvcruti Tomckuti 2ocyoapcmeenmsiii yHugepcumen,
2. Tomck, Poccus
dahnavi@rambler.ru

CoBpeMeHHOE MTPOU3BOJCTBO KaIpoJjlaKTama SIBISETCS MHOTOTOHHAXHBIM (6.881 MIIH TOHH
mo naHHbM 2016 T.) 1 MHOTOCTaIUHHBIM MPOIIECCOM, KOTOPBIN Oa3upyeTcss Ha MPOMEKYTOUHOM
o0pa3oBaHMM ILMKJIOT€KCAHOHA W3 IUKJIOreKkcaHa wid (eHoina, C €ro JajdbHEHIINM
OKCHMHPOBaHHEM U MeperpynmupoOBKOi MoaydaeMoro okcuma B karnponakram (Asahi Process) [1]:

/OH
o NI o
© - O - 6 = @ = @H
OH
@ Hz T -HZ
OH

Jlonst ucnosnbp3oBaHUs OEH30JIBHOTO CBIPbsi B MPOM3BOJCTBE KalpojaKTaMa COCTABISET
okono 78 %, dpenonbHOro — 19 %, ocragbHOE MPUXOIUTCS HA TOIYyoJs. B HacTosiiee Bpemsi 0KOJIO
95 % MUPOBOTO MPOM3BOJICTBA KalpojakTama 0asupyeTcs Ha KiacCH4eckoi TexHosmoruu - Asahi
Process, a menee 5 % - Ha TEXHOJIOTUU MPSMOTO CHHTE3a IIUKJIOTeKCAaHOHOKCUMA U3 IIMKJIOTeKCaHa
dotonutposupoBanrem (Toray Process) m Ha TEXHOJIOTHH NPSIMOTO CHHTE3a W3 TOIyoJa
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MOCJIeIOBATEIbHBIME PEAKIUAMU OKHCJICHHS, BOCCTaHOBJIEHUS M HuTpo3upoBanus (SNIA —
Viscosa Process).

[TpakTHyeckn Bce MUPOBBIC JTUAEPHI 110 MIPOU3BOJCTBY Kampojakrama, Takue kak, BASF (c
noseit mupoBoro npousBoacTea 11.5 %), Sinopec (10.6 %), Fibrant (10.1 %), Shandong Hail (5.8
%), CPDC (5.8 %), Honeywell (5.8 %) u psin ApyruX HUCHBITBHIBAIOT TPYIHOCTU B KapAHHAILHOM
M3MEHEHMH HUCMOJb3yeMbIX MMHU TexXHoJoruil. HecMoTpss Ha HeKOTOpbIE NOCTHXKEHUS B 00JacTH
YCOBEpIIEHCTBOBAHUS, IIPOM3BOJCTBO KaIpOJIAKTaMa BCE EILIE OCTAETCS OYEHb IHEPrOEMKHM C
BBICOKUMH PAaCXOAHBIMM HOPMaMH CbIpbs M C 00pa3oBaHHMEM OOJBLIET0 KOJUYECTBA MOOOYHBIX U
COITyTCTBYIOIMX MPOAYKTOB. HEKOoTOpble NpOM3BOACTBA HAXOAATCS Ha TPaHU OCTAHOBKH IIO
IPUYMHE HECOBEPIIEHCTBA HCIOJIb3yeMOW TEXHOJIOIMH M HEpeHTaOelbHOCTH INPOU3BOJCTBA, a
CYILIECTBYIOT, OJiarojapss COOCTBEHHOW mepepadOTKe Kamposiaktama B 0o0jiee Map KHHAJIbHBIN
IPOAYKT — HCKYCCTBEHHOE BOJIOKHO.

OnvH W3 JHIEH3MApOB TEXHOJIOTUM Kampojakrama — kommnanuss DSM (ommangust) —
ACKJIapupyeT pa3pabOTKy PEBOJIOLMOHHOW TexXHOJIOrHU mon Ha3BanueMm Altam process. Hoas
TEXHOJIOTHS pa3paboraHa coBMecTHO ¢ kommanusmMu DuPont u Shell, ona moiaHOCTBIO OTIIMYAETCS
OT TPaJUIMOHHOIO cloco0a, TaK Kak OCHOBaHA Ha MCIIOJIb30BaHHUE JIOCTYITHOTO M OTHOCHUTENIBHO
JICIICBOTO BHJA ChIPhsi, BKIodatroniero oyramuexn, CO, NH; u Hp. Altam process naxomutcst Ha
3aBeplIaroIlel CTaluu pa3paboTKU U, 10 MHEHUIO CHELMAIMCTOB, MOXKET CTaTh JOMUHUPYIOIIUM
MHUPOBBIM TEXHOJOTHYECKUM IPOIECCOM MOIyUEHUS KalpoJaKkTama.

AHanmu3 NaTeHTHOM JUTepaTypbl M JPYI'HX OTKPBITBIX HCTOYHHUKOB HH(pOpMalMM 3a
nociaeaHux 20 JIeT MmokKasaj, 4TO MHTEPEC K Pa3BUTHUIO MPOU3BOJICTBA KalpoJlaKTaMa B OCHOBHOM
CBSI3aH C HEOOXOAMMOCTBIO MOBBILICHUS YPPEKTUBHOCTH KIIIOYEBOM CTaMM, a UMEHHO, Ipolecca
OKHCITICHHS LUKJorekcana. HawmOosplnee KONMMYECTBO HAWJCHHBIX JOKYMEHTOB HPUXOIHUTCS HA
3agBku/marenTsl Kuras, CIIA, Snonun, Poccun, a Taxke Ha MeXIyHapoaHble 3asBkU. HecMoTps
Ha OTJIAYKCHHYIO TE€XHOJIOTHIO M JUTUTENBHBIA OIBIT SKCIUTyaTaluH, 3P(GEKTUBHOCTh MPEBPAIICHUS
IIUKJIOT€KCaHa B MPOMEXYTOUHBIM MPOIYKT KalpojakTamMa — LUKJIOTEeKCAaHOH — OCTAaeTCsl HU3KOIL.
Craaus oKHMCIIEHUs [IUKIIOreKcaHa XapaKTepru3yeTcsi HauOOoNbIIMMU YHEPro3aTpaTaMy U3-3a HU3KOU
KoHBepcuH — 4 + 6% 1 HEOOXOJUMOCTH peIMKIIa IIUKJIOTeKCcaHa, a TakXke 00pa3oBaHueM OO0JIBIIOro
KOJIMYECTBA MOOOYHBIX MPOAYKTOB (CEIEKTUBHOCTD — 75 + 85%).

B pabote mpuBOAATCS CBEACHMS O KPYIMHBIX MHPOBBIX MPOM3BOAUTENSAX KalpojaKTama,
CpaBHUTENbHBIC TIOKA3aTeNN CYHIECTBYIOIINX TEXHOJOTUH, PpEe3yabTaThbl YCOBEPIIECHCTBOBAHUS
OTAENbHBIX CTaJWM, MPEUMYILIECTBEHHO IO CTAaJUsAM OKHUCJIECHHUS IMKIOTEeKCaHa W BBIJCICHUS
LIMKJIOT€KCaHOHA U3 oKcHaTa. bonee moapoOHO paccka3bIBa€TCs O CYIIECTBYIOUIMX MTPoOIeMax U o
NOTEHIMaJe  yAy4yllleHUs TPOU3BOACTBEHHBIX IIOKa3aTeled Ha HpUMEpe KOHKPETHOIO
MIPOU3BO/JICTBA.

Ocoboe MecTo B JaHHOM paloTe ynelneHO OOCYXKIEHHUIO pPe3ylbTaToB JIAOOPATOPHBIX
WCCIIE/IOBAaHUA M BOMPOCAM CEJIEKTUBHOTO OKHCJICHHUS IHMKIOTEKCAaHA B MPUCYTCTBUH PAa3IMYHBIX
KAaTAINTUYECKUX CHUCTEM, MOJCIUPOBAHHMS M MacIITaOMpOBAaHUS KIIOUEBBIX CTaJMi, a Takke
MOKa3aHbl IyTH JOCTHKEHUS BHICOKHX ITOKa3aTelei MPOU3BOCTBA KalpoJiakTama.
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HOBBIE THUIIBI HOJMJAEHTATHBIX JIMTAHAOB HA OCHOBE
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Co3ganue W HUCCIIEAOBAaHUE CTPYKTYP CJHOXHBIX THIIEPPA3BETBIEHHBIX CHHTETHYECKHX
IIOJIUMEPOB OOYCJIOBJIEHO OCOOBIMM IEPCIEKTUBAMM WX NPUMEHEHUS B MEIUIMHE, (papMaluy,
ouorexHonornu. KapOamatHeie u amugodocdarHbie npenapaTsl HCIOIB3YIOT B KadyecTBE
IIPOMEKYTOUHBIX MPOIYKTOB Ul CUHTE3a repOMLUOB, GYHIMIHUJOB U Pa3IUYHBIX MIPUPOJHBIX U
CHHTETHYECKMX OWOJIOTMYECKHM AaKTUBHBIX BemecTB. Moaudukanus KapOaMaTHBIMH |
amuodocharHpiMu  parMeHTaMH TUIEPPA3BETBICHHBIX Moiuddupononnonos (1) mossoiut
pacmupuTh cepy uX IpUMEHEHHUS.

Peaxnueil 3aMerieHuss THIPOKCHWIBHBIX TPYIHN Ha (eHmIkapbamaTHble U aMuaopochaTHble
IPYIIBl  CHHTE3MPOBaHbI TrureppasBeTBicHHbie  noimdpupononn(N-penmnkapbamar) (2) wu
noamddupononunamugodocdar (3).

L 1)
Q. 3. XA
:}{i\f\/‘? M% 0 / (OH)4 @

o \g/ ‘?{;\’lﬂ: (OH)16
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/\),< (OH)1o
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g 3
CrpykTypa TUIEPPa3BETBIEHHOTO

noxmdpupornonrona (1).

CTpyKTyphl CHHTE3WPOBAaHHBIX coequHeHWi (2, 3) wucciaenoBaHbl pPSIIOM  (U3UKO-
XUMHYECKHX MeTonoB: SIMP 1H-, UK-, Y®-Bun cnekrpockonuu. [lo nmanaeiM SAMP n-
CIIEKTPOCKONHMH CTENEeHb (PYHKIIMOHAIM3AMK cocTaBmia 75% s coenunenus (2) u 37.5% — (3).
I'unepa3BeTBiICeHHBIE MTOJIN/ICHTATHBIE nosmdpupononu(N-pennnkapbamar) (2) "
noiam¢upononrnamunodocdar (3) MCmomb30BaHBI IS CHHTE3a HOBBIX METALIONOIMMEPHBIX
KOMIUIEKCOB ¢  uoHamu  3d-metamnoB. OleHEHbl HapamMeTpbl  KOMILIEKCOOOpa30BaHHUS
bennnkapbamaTHbBIX u amuiodochaTHbIX IIPOU3BOJHBIX TUIEpPa3BETBICHHOIO
nosmdupomnonrona ¢ monamu Cu(ll).
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AJAYKTBI TEMIAUXJTOPBUHUJIINUKIOIIPOIIAHOB C TUOJIAMU B
KAYECTBE AKTUBHbBIX JTOBABOK K BYTAJIUEH-CTUPOJBbHOMY
KAYYYKY

Pamazanos I'.A., I'yaues T.[., AdymoBa 3.b., Axmenos J.H.
Cymeaumckuil eocyoapcmeenHnulii yuusepcumem, 2. Cymeaum, Azepbaiioxcan

ByranueH-CTHPONBHBIN KaydyK, Ojarogaps IOCTYNHOCTH M JEUIEBU3HE MCXOIHBIX

KOMIIOHEHTOB JJIs €r0 MPOU3BOJCTBA, a TAKXKE XOPOMHUM pabOYUM CBOMCTBAM, U CETOJHS
OCTaeTCs IEHHEWITUM MPOITYKTOM CpEeIU CHHTETUUYECKUX 3JIACTOMEPOB.
byragueH-cTUpPONBHBI  Kaydyk, XOTs ©  00NagaeT  yJIy4IIEHHBIMH  (PU3UKO-
MEXaHUYECKMMH CBOWCTBAaMH, TEM HE MEHEe, OH HE YJOBJIETBOPSACT CETOJHSIIIHUM
TpeOOBaHUSM, TPEABABISIEMBIM K pe3WHaM, U3rOTOBJIEHHBIM Ha ero 0Oase.
CrnenoBatesnbHO,  TpeOyeTcss ~ MomupuKanus  €ro  C  pPa3jIWYHBIMH  HHU3KO-H
BBICOKOMOJICKYJIIPHBIMU COCJIMHCHUSMH HWIIM XK€ OJMTOMEpPaMHU, COACPIKAINIUMU B CBOEM
cocTtaBe QyHKIMOHAIBHO-aKTHUBHBIE, T.€. PEAKIIHOHHO-CITIOCOOHBIE TPYIIIIHI.
CrnenyeT MOAYEPKHYTh, YTO MPOIECC MOABYJIKAHU3AMMHA PE3UHOBBIX CMECEH SBISETCS OIHUM H3
OCHOBHBIX SIBJICHHH, TMPEMATCTBYIONIMX HOPMAJILHOMY TPOHM3BOJCTBY PE3WHOTEXHUYECKUX
n3nenuii. OOBIYHO JJISi TOJABJICHHUS CKOPOCTH IMPEXKIECBPEMEHHON BYJIKAHU3AIMH B PE3HHOBYIO
KOMIIO3UIIMIO JTOOABJISIOT CIEIMabHBIE BEIIECTBA W3 KJlacCa OPraHMYECKUX COCIUHCHHH — Tak
Ha3bIBa€MbIe 3aMEIMTEIM  TOJBYJIKaHHM3aluuu. lmMes B CBoeM cocTaBe paslIUIHbBIC
(GYHKIIMOHATBHBIE TPYIIBI W aToOMbl XJOpa W CEpbl M, Y4YUTHIBAs MPOTEKaHUE IMpolecca
BYJIKQHHM3AIUH TI0 PAJUKATEHOMY MEXaHU3MY, B KAUeCTBE 3aMEUTUTEISI MbI HCIIOIh30BAIA MOHO- H
ouc-anayktel  1,1-muxiop-2-BUHWJIIMKIIONPONaHA ¢ THO(EHOJOM W 3TaHAUTHOJIOM
COOTBETCTBEHHO.

[IyTu BAWsSHUS 3TUX BEIIECTB Ha CKOPOCTh MPUCOEIUHEHUS CEpbl MO ABONHBIM
CBA3SIM KaydyKa MOTYT OBITh pa3JIMUYHBIMH, OJHAKO JeHCTBUE BCEX 3aMEJJINTEIICH
MpeXIeBPEMEHHON BYIKAaHM3allUU CBOJUTCA K YMEHBIIEHUIO CKOPOCTU MPHUCOETUHEHHUS
cepnl (MOJABICHHUIO PaJUKAILHBIX PEAKIUNA MPH TeMIeparype mnepepaboTKh, 4TO UMEET
MECTO MpHU B3aUMOJEHCTBUHM OOpa3ylUIUXCA B MpoOIlecce paauKalloB C aTOMOM CEpHlI,
yckoputenss win moinuMmepa). C MOBBIIEHHUEM TeMIepaTyphl NeHCTBUE HCIOJIB3YEeMOTO
BEIIECTBA, KaK 3aMeJIUTENs MPeXAeBPEMEHHON BYJIKaHU3AIUH, YMEHbIIAETCH.

HcneiTaHuO TOABEPTATUCH COSIMHEHUS 00mend GopMybL:

SCHy(R1)C=C(R,)CH,CHCI,
PhS CHz(Rl) C= C(Rz)c H2CH C|2 ,

SCH,(R;)C=C(R,)CH,CHClI,
F,Z[eRl , R2:H ,—CHS

AJIYKTBl C BBINICTIPUBEACHHBIMU CTPYKTYpaMH ToJy4yaiau B3aumMmojaeuctBuem 1,1 -
auxyop-2-suHui-(1), -2-metun-2-punui-(1I) u —2-metuin-2-u3omnponeHui-(I11)
UKJOMPOTaHOB ¢ THODEHOJOM M dTaHAUTHOJOM B npucyTcTBuu JIAK nmpu temneparype
80 °C B TeucHne 3 yacos.

Bynkanuzanumo KaydyK-MOAM(PUKATOPHBIX KOMIO3HUIIMK, TOJYYCHHBIX MYyTEM
CMEIIeHHUsT Ha  BaJdbllaXx OyTagMEH-CTHPOJIBHOTO  Kaydyka, COOTBETCTBYIOIIUX
WHTPEAUEHTOB W B3ATHIX aaAyKToB ocymecTBasian npu 143°C B teuenue 40,60 u 80
MHUHYT IIpU JaBJIEHUH npecca He MeHee 12.0 MIla.

OKCIEPUMEHTHI MOKa3alld, YTO MPH BBEJICHUM B COCTaB PE3MHOBBIX KOMIO3UIMUN 10 5.0
Macc.4. aJIyKTa, BpeMs MOJBYyJKaHU3alMu Bo3pactaet ¢ 25 1o 44 muH. [Ipu 3TOM ontuManbHOE
BpeMs BYJIKaHM3aUWU YyMeHbmaercas ¢ 60 mo 15-20 MuH, ymydmaroTcss Takke (QHU3UKO-
MeXaHHYEeCKHe MOKa3aTeNy BylKkaHn3aToB. ONTHManbHOE KOJIMUECTBO 3aMeIIuTeNs coctapiseT 3.0
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Mmacc.4. Ha 100 macc.u. BCK. JlanpHeliiiee yBelIMUeHUE KOJINYECTBA 3aMENIUTENS HE IPUBOIUT K
CYLIECTBEHHOMY HW3MEHEHHIO MPOYHOCTHBIX TMoka3areneil. Ilpomecc compoBoxknaercs mmbo
MHTUOMpOBaHUEM, (IIPEKACBPEMEHHON TMOABYJIKaHHU3aUKeH), JM00 CIIMBKOM MOA JeHCTBHEM
a/1TyKTOB.

N3 nmanHBIX TaO0AUNIBI 5.5 BUAHO, 4TO (DU3MKO-MEXaHUYECKHUE TMOKA3aTEIH PE3UH
Ipy ONTHUMaJIbHOM KOJHWYECTBE MOAU(GHUUUPOBAHHOTO COEJUHEHHS Bo3pacTtaroT Ha 30-
40%, a oTHOCUTENbHOE yHJMHEHHEe yBeauuyuBaetTcs B 1.17-1.20 pa3a, mo cpaBHEHHUIO CO
CBOWCTBAMU pE3UH, HU3TOTOBJIEHHBIX 0e3 yuactus wmoaudpukaropos. K Tomy ke
U3TOTOBJIEHHAs PE3UHOBAas CMECh MMEET BBICOKYIO CTOMKOCTh K TENJIOBOMY CTapeHHIO.
Tak, k0>hpdUIHEHT CONPOTHBIEHUS TEMIOBOMY CTapeHHI0O BO3pacTaeT MO Mpeaeny
npoynoctu ot 0.61 mo 0.93, mo otHocurenbHoMy yaauneHuto ot 0.73 go 0.91 mo
CPaBHEHHUIO C KOMIIO3UILIMEH HA OCHOBE TOJbKO OyTaJUEeH-CTUPOJIbHOTO KayuyKa.

3aMeUIEHHOE JEHWCTBHE aAJyKTOB CBSI3aHO, BEpPOSITHO, C IPUCYTCTBUEM B HX
Mosiekynax atomoB S u Cl. Hanuume >xe HempedelbHBIX CBs3ed ynyumaeT (U3UKO-
MEXaHUYEeCKHEe MOKa3aTeaN U3-3a y4acTHUs UX B Ipolleccax CHIMBKHU 3JaCTOMEPA.
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I1 BOLMO

MONOMERLORIN VO POLIMERLORIN SINTEZINDO
KATALITIK PROSESLOR

CARBON DIOXIDE UTILIZATION BY THE REACTION OF ALKYLENE OXIDE
TO ALKYLENE CARBONATES IN THE PRECENSE OF THE NEW ZINK PHENOLATE
CATALYSTS

Nasirli E.F., Ibrahimova M.J., Rafiyeva S.R., Tagiyeva A.M., Mamedov M.Kh., Nasirov F.A.
Institute of Petrochemical Processes of ANAS, Baku, Azerbaijan

Carbon dioxide is one of the gases in our atmosphere, which is uniformly distributed over
the earth's surface at a concentration of about 400 ppm. Most commercial carbon dioxide is
recovered as a by-product of other processes, such as the production of ethanol by fermentation and
the manufacture of ammonia. Carbon dioxide is released into our atmosphere when carbon-
containing fossil fuels such as oil, natural gas, and coal are burned in air. As a result of the
tremendous worldwide consumption of such fossil fuels, the amount of CO2 in the atmosphere has
increased over the past century, and is now rising at a rate of about 2 ppm per year. Major changes
in global climate could result from a continued increase in CO, concentration.

Taking such environmental considerations into account, the chemical utilization of excess
CO; is an important topic. Carbon dioxide is considered to be a renewable source of carbon but
conversely, it is inert (CO; is the most stable form of oxidized carbon compounds) and hard to
activate. To overcome the high energy barrier, the electrophilicity of the carbonyl carbon should be
enhanced and the electron density on the catalyst should also be increased. In order to use carbon
dioxide in a more benign and practical manner, efficient transformations with less activated
substrates under mild conditions must be developed. Obviously, reactions of CO, that require a high
energy input are not benign because in general this energy leads also to formation of CO,. The
utilization of carbon dioxide as a source of carbon in synthetic chemistry has been a practice
exploited at the industrial level since the second half of the 20™ century for the synthesis of urea and
salicylic acid. CO, has also long been used for making inorganic carbonates and pigments. A
renewed interest in the industrial utilization of CO; as a source of carbon arose after the 1973 oil
crisis.

Carbon dioxide reacts with hydrogen, alcohols, acetals, methanol, epoxides, amines, carbon—
carbon unsaturated compounds, and other reagents in supercritical carbon dioxide or in other
solvents in the presence of catalysts. The products of these reactions are formic acid, formic acid
esters, formamides, dimethyl carbonate, alkylene carbonates, carbamic acid esters, lactones,
carboxylic acids, cyclic carbonate, polycarbonate (bisphenol-based engineering polymer), aliphatic
polycarbonates, and other compounds (Scheme).

One of the more successful processes for CO, utilization for material synthesis is the
catalytic production of cyclic carbonates and polycarbonates from epoxides, which has also been
industrialized. Incorporation of CO, into carbonates is a potentially significant transformation for
the decrease of carbon dioxide level in the atmosphere.

Synthesis of cyclic carbonate has been commercialized and is industrially important;
example of industrial important carbonates: dimethyl carbonate (DMC), diphenyl carbonate (DPC),
ethylene carbonate (EC) and propylene carbonate (PC). Cyclic carbonates can be used as
electrolytes in lithium ion batteries. Five- and six membered cyclic carbonates are excellent aprotic
polar solvents which are used extensively as intermediates in the production of fine chemicals such
as plastics, and pharmaceutical materials. Furthermore, cyclic carbonates are important raw
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materials for polyurethane synthesis, and as alternatives to phosgene or dimethyl sulphate for
methylation reactions.

RCH,, R'X
e ——

The production of five-membered cyclic carbonates from CO; has been industrialized since
the 1950s. The history of coupling CO, with epoxide has been known since 1969 when Inoue et al.
combined ZnEt,, water, CO,, and propylene oxide (PO) to yield a small quantity of polymeric
material. The subsequent investigations in this area were frequently frustrated by low catalytic
activities and competitive formation of polycarbonates and/or undesired by-products, such as high
degrees of ether linkages in the polymer chains. Furthermore, many systems that show polymer
formation with the cyclohexene oxide (CHO)/CO CO, system, only yield cyclic carbonate or show
no conversion at all with PO/CO, as monomers. A wide range of catalysts have been explored for
the generation of cyclic carbonates using CO,. The most effective of these were found to be
organometallic and salen complexes, metal oxides, alkali metal salts, supported phase catalysts,
phosphines, quaternary onium salts, ionic liquids and metal organic frameworks.

Many new methodologies for cyclic carbonate synthesis from CO,/epoxide coupling have
been developed. In particular, the fixation of the CO, by different metal based ligands. The two
most active catalyst families are based on the series of bis(salicylaldiminato)-metal complexes and
tetra-dentate metal complexes. Catalysis based on (salen)-metal complexes have seen significant
progress. Salen-metal catalysts originally evolved from the metal porphyrinate catalysts. They have
measured one of the highest TOFs for homogeneous metal based catalysts. In particular, a TOF of
100-5000 mol AK/mol Catehour were observed.

Rl RZ
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The recent challenges in cyclic carbonate synthesis have focused on limiting the use of
inorganic catalysts or replacing them with new, environmentally benign free metal media in a view
to develop green chemical synthesis. In addition, the organocatalytic reactions can be carried out
under air and the catalysts are usually inexpensive and stable.

In the present work, the coupling reactions of carbon dioxide with epoxides to produce five-
membered cyclic carbonates (ethylene, propylene, 1-hexene, cyclohexene, styrene, etc, carbonates)
were efficiently catalyse by Zn-phenolates. These catalytic systems were found to be efficient
catalysts without any co-catalyst for the coupling reactions of CO, with neat epoxides. At
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conditions: Pco,=1,0-10,0 MPa; T = 20-120°C; t = 30-120 min and the concentration of Zn-
phenolate [Zn]= 0,5-10°-1,0-10" mol/l the activity and productivity of these catalysts were: 92-99%
of conversion (with stereospecifity of 95-99%) and TOF= 600-3000 mol AK/mol Catehour,
respectively.

The Zn-phenolate catalytic systems were also applicable to other terminal epoxides with
good vyield of cyclic carbonates. The work reported has the potential to improve the catalytic
efficiency and reduce cost of products for larger applications.

SELECTIVE OXIDATION OF CO IN THE PRESENCE OF OLEFINS
OVER AG/SIO, CATALYSTS

Mamontov G.V., *Grabchenko M.V., 'Litvyakova N.N., *Gorbunova A.S.,
Dutov V.V., 2Zaikovskii V.1., *Vodyankina O.V.
! Tomsk State University, 36, Lenin ave., 634050, Tomsk, Russia;
“Boreskov Institute of Catalysis, 5, Lavrentieva ave.,630090 Novosibirsk, Russia
e-mail: vodyankina_o@mail.ru

Carbon monoxide is a poison for many chemical processes, catalysts, fuel cells, etc. The
presence of CO in the atmosphere is also harmful for people. Purification of the reagents, crude
products (hydrogen, propylene, etc.) from CO is an urgent problem for industry and makes
scientists find new sorbents and catalysts. Pd catalysts are promising for low-temperature CO
oxidation; however, they have low selectivity and poor resistance to moisture. The heat, released
during exothermic conversion of CO into CO,, leads to increase of the temperature in the catalyst
bed in real reactor, which also decreases the selectivity. Thus, only a catalyst providing conditions
for CO oxidation at temperatures far from the one for propylene oxidation may be used for
industrial purification of olefins from CO. The present work is devoted to design of Ag/SiO,
catalysts for selective oxidation of CO in the presence of propylene under wet conditions. Series of
Ag/SiO, catalysts were prepared by the impregnation of silica with aqueous solutions of silver
nitrates with addition of nitrates of transition metals as modifiers. The catalysts were studied by
low-temperature N, adsorption, XRD, TEM HR, TPR and TPO, UV-vis spectroscopy and tested in
oxidation of CO, propylene, and CO-propylene mixtures. It was shown that the CO oxidation took
place over small silver particles (<5 nm, Fig. 1a) starting from 30 °C with a total CO conversion at
70-115 °C (depending on CO concentration, moisture, Ag loading in the catalyst). Propylene
oxidation took place at temperatures above 130 °C (Fig. 1b). It allowed selectively oxidizing CO in
the presence of propylene at 50-115 °C under wet conditions. Also, it was shown that Ag/SiO;
catalysts were stable during 24 h oxidation of CO under wet conditions (moisture > 50 %).
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Fig STEM image of Ag/SiO; catalyst (a) and activity in CO and C3Hg oxidation:
L CO, 1.2 % C3Hs, 10.5 % O, 86.5 % N, moisture of 100 %, 6000 h™* (b)

Thus, the Ag/SiO, are promising catalysts for purification of hydrocarbons from CO.
Optimisation of the catalyst structure, moulding conditions, loading of silver is necessary to be used
for real industrial applications.
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ION MAYE TiPLi POLIMER-KOMPOZIT KATALITIK SISTEMLORIN ISTIRAKI
ILO ALINAN (OLIQO)ALKILATLARIN MOLEKULYAR GOSTORICILORI

1Bliyeva R.V., 'Mommadova Y.M., Bektasi N.R., lBaglrova S.R., lQarayeva E.M.
AMEA akademik Y.H.Maommadbsliyev adina Neft-Kimya Proseslori Institutu,
Baki §., Azarbaycan
AMEA-nin Polimer Materiallar: Institutu, Sumqayit ., Azarbaycan
alreyhan@yahoo.com

Son illorde ion mayelori miixtolif neft-kimya proseslori iigiin ekoloji olverisli halledicilar,
katalizatorlar, miihitlor vo s. kimi genis todqiq olunur. ion mayelori bir ¢ox maddolor ilo birgo
istifado oluna bilir vo resirkulyasiya olunmaq imkanma malikdirlor. fon mayelorinin unikal
xassolorindan biri onlarin bir sira (birgo) polimerlar ilo uygunluq xiisusiyyatlorinin olmasidir.

Toqdim olunan moruzs, ion maye tipli polimer-kompozit katalitik sistemlorin istiraki ilo
(oligo) alkilaromatik mohsullarin sintezino vo molekulyar xassolorinin  arasdirilmasina hosr
olunmugdur. Alkillogon ilkin komponentlor kimi benzol, toluol, ksilol vo neft fraksiyalari,
alkillosdirici kimi iso miixtalif olefinlorden, o ctimlodon heksen-1, okten-1, desen-1-don istifads
olunmusdur. lon mayelori miixtalif aminhidroxloridlorin AICl; ilo qarsiligh tesirinden alinmis, hom
sarbost, hom vo polimer sothloro ¢okilmis formada istifado olunmusdur. Polimer sothlor kimi
torkibinds Zn-, Ti- va Cu-saxlayan polietilen (nano) kompozitlorindon istifade olunmusdur.

Reaksiya mohsullarinin (RM) molekulyar gostaricilori ekskliizion xromatoqrafiya vasitasilo
gel-maye xromatoqrafinda toyin edilmisdir (sokil 1).

b 12 1

Sakil 1. o-Ksilolun heksen-1 (a) vo okten-1 (B vo 0) ilo (oliqo)alkillosmosindon alinan
mohsullarin xromatoqramlari - detektorlar: refraktometr (diiz xot),
UF-spektrofotometr (A=254 nm) (qiriq xat).

Xromatoqramlara osason RM-nin torkibindoki alkillogmis aromatik karbohidrohidrogenin
miqdarina miivafiq alkillosma doracesi miioyyan edilmisdir. Oliqoalkilatlarin orta molekul kiitlosino
osasan onlarin aromatik karbohidrogen molekullarina gora orta odadi funksionalligi (fn) toyin
edilmisdir. Alinmis reaksiya mohsullarinin asason uclar1 aromatik holgalorle gqapanmis dimerdon
tetrameradok, Ar-(Oln-Ar tipli oligomer zancirlorindon ibarat oldugu miioyyan edilmisdir.
Aromatik qruplara goro orta oadadi funksionalligin fn=2-don asag1 olmasi reaksiya mohsullarinin
torkibinda gostarilon tip oliqoalkilatdan basqa orta adadi funksionallig1 fn=1-3 barabar olan va tri-,
tetra- vo pentamerdon ibarat yan zoncirs malik Ar-(Ol)n tipli alkillogmis makromolekullardan ibarat
fraksiyalarin da oldugu miioyyon edilmisdir.

Beloliklo, ion mayelorinin vo onlarin miixtalif (birgo)polimer (nanometal)kompozitlorinin
sathlorino  ¢okilmis formalarimin  aromatik  karbohidrogenlorin  (vo  homgsinin  aromatik
karbohidrogenlor ilo zongin olan neft fraksiyalarinin) olefinlor ilo (oliqo)alkillosmasi ii¢lin somarali,
tokrar istifado oluna bilon katalitik sistemlor oldugu miioyyon edilmis vo golocok perspektivlor
aragdirilmisdir.

61



SIRKONIL NAFTENATLAR 9SASINDA KOMPLEKS KATALITIK SISTEMLORIN
ISTIRAKINDA ETILENIN XOTTI ¢-OLEFINLORO OLIQOMERLOSMOSI

Xanmatov 9.9., Haciyeva K.S., Xamiyev M.C., 9liyeva R.V.
AMEA akademik Y.H Mammadaliyev adina Neft Kimya Proseslari Institutu,
Baki §., Azarbaycan
h.kama91@mail.ru

Xotti a-olefinlor, osason, buten-1, heksen-1, okten-1 vo onlarin qarisiglart orta vo asagi
sixliga malik miixtolif markali polietilenlorin alinmasinda genis istifado olunur [1]. Xoatti o-
olefinlorin alinmasinin on olverisli lisulu prosesi yumsaq soraitdo hoyata kecirmoys imkan veron
metal kompleks katalitik sistemlorin istirakinda etilenin oliqgomerlogmaosidir.

Toqdim olunan meruzade tobii neft tursulari osasinda alinmis sirkonil naftenatlardan vo
alkilaliiminiumxloridlordon  ibarot kompleks katalitik  sistemlorin  istirakinda etilenin
oligomerlagsmasi yolu ilo xatti a-olefinlorin alinmasi prosesinin todqiqi zamani alinmig naticalor
verilmisdir. Aparilmis todqiqatlar noticosindo miioyyon edilmisdir ki, sirkonil naftenatlardan vo
(C,Hs)3Al,Cls-don ibarst katalitik sistemlor aromatik vo alifatik helledicilordo 50-150 °C temperatur
intervalinda vo katalizator komponentlorinin  Zr:Al=1:(5-50) molyar nisbstindo etilenin
oligomerlogsmo prosesindo yiiksok katalitik aktivlik niimayis etdirirlor vo bu zaman alinan etilenin
oligomer mohsulu asason xatti a-olefinlordon ibaratdir.

Tobii naften tursularmin miixtslif fraksiyalar1 asasinda alinmis sirkonil naftenatlardan vo
(C2Hs)3AlLCls-don ibarot katalitik sistemlarin aktivliyina vo etilenin oliqgomer mahsulun (molekul
kiitlo paylanmasina (MKP) vo struktur qurulus torkibino prosesin aparilma temperaturunun,
halledicinin vo modifikatorun tobistinin, reaktorda etilenin tozyiqinin, katalizator komponentlarinin
molyar nisbatinin vo basqa faktorlarin tosiri Oyronilmisdir. Miioyyan edilmisdir ki, oliqomer
mohsulun torkibi vo katalizatorun aktivliyi katalizator komponentlorinin molyar nisbotindon xeyli
doracado asilidir. Prosesi katalitik sistem komponentlorinin Zr: Al=1:30 molyar nisbatinda, 90°C-do,
etilenin 35 atm. tozyiqindo, toluol miihitinde 30 doqiqe miiddstindo apardiqda katalizatorun
aktivliyi 6200qr/qrZrxsaat togkil etmisdir. Bu halda alinan oligomer mohsul 86% C4-Cg vo 14 % iso
Cao+ olefinlordon ibarat olmusdur. Oligomer mohsulun IQ vo NMR spektroskopik iisullarla analizi
naticasindo miioyyon edilmisdir ki, oligomer mohsulun C4-Cg fraksiyasi asason (97-98 %) xotti a-
olefinlordon ibaratdir. Oliqomerlosma prosesini katalizator komponentlorinin  Zr:Al=1:10
nisbotindo, 90°C-do vo etilenin 25 atm. tozyiqindo apardiqda katalizatorun aktivliyi 2300
qr/qrZrxsaat toskil etmisdir. Prosesi tsikloheksan miihitindo etilenin 15 atm. tozyiqindo 1 saat
miiddotindo apardiqda katalizatorun aktivliyi 1080 qr/qrZrxsaat olmusdur. Alinan oliqomer
mohsulun torkibinds Cs-Cg olefinlorin miqdar1 78,5 %, yiiksok molekul kiitlali oliqgomerlorin (Cio-
20+) miqgdari iso 21,5 % olmusdur. C4-Cg fraksiyasinin torkibindos a-olefinlorin miqdar1 97-98 %, Cio-
Cis fraksiyasinda iso 93-95 % toskil etmisdir. Cy+ vo daha yiiksok molekul kiitloli oliqomerin
torkibindo daxili ikigat rabito vo viniliden torkibli olefinlorin oldugu miioyyon edilmisdir.

Belolikla, aparilmis todqiqatlar naticasinds etilenin xotti a-olefinlora oliqomerlagsmasi tiglin
tabii neft tursular1 asasinda alinmis sirkonil naftenat tipli kompleks katalitik sistemlor sintez edilmis
va yiiksok aktivliyi agkarlanmigdir.

Is Azarbaycan Respublikasinin Prezidenti yaminda Elmin Inkisafi Fondunun EIF-KETPL-2-
2015-1(25)-56/25/4-M-48 némrali grantinin dastayi ila yerina yetirilmisdir.

ODOBIYYAT
1. TlnakcynoB T.K., benos I'.Il., IloramoB C.C. Beicmme nuHelHble o-0oJehUHBI U

COIOJIUMEpHI dTHIIeHA Ha uX ocHoBe. [IpomsBonctBo u npumenenue. /MIIX®D PAH, MockoBckas
0011. r. YepHoronoska, 2008. - 292 c.

62


mailto:h.kama91@mail.ru

YENI “CALANMIS” ION MAYE LIQANDLI N,0-ATOMLARI SAXLAYAN
HETEROGENLOSDIRILMIS SIRKONIUM KOMPLEKSLORI iSTIRAKINDA
ETILENIN OLIQOMERLOSMOSI

] Ozizov A.H.|Xanmatov 9.9., Xamiyev M.C.,.Oliyeva R.V, ibrahimova M.C.,

Oliyev B.M., 9hmadbayova S.F.
AMEA akademik Y.H Mammadaliyev adina Neft- Kimya Proseslori Institutu,
Baki §., Azarbaycan
mxamiyev@yahoo.com

Kecid metal komplekslori osasinda etilenin  oligomerlogsmosi  vo polimerlogsmasi
proseslori genis todqiq olunmus va bu proseslor {i¢lin ¢oxlu sayda katalizatorlar movciiddur. Bu tip
kompleksloro niimuns kimi 4-cii qrup kegid metallar1 osasinda karboksilat, fenoksimin, piridin vo
s. torkibindo N- vo O- atomu saxlayan komplekslori misal gostormok olar. Homogen metal
kompleks katalizatorlarin etilenin oliqomerlosmasi vo polimerlosmasi prosesindo genis istifado
olunmasina baxmayaraq, onlarin miioyyon catismazliglar1 vardir. Belo ki, bu tip katalizatorlar
alinan oliqgomer mohsuldan ayiraraq tokrar istifads etmok miimkiin deyil. Bundan slava, homogen
katalizatorlarin etilenin polimerlosmasi prosesindo nisboton asagi stabilliys malik olmasi, reaksiya
mohsulunun katalizator qaliglar1 ilo c¢irklonmasi, alinan polimerin morfologiyasina nozarstin
cotinliyi kimi problemlori movceiiddiir. Bu kimi ¢atismazliqlar1 aradan qaldirmaq tigiin metallosen
katalizatorlar boark sothlar (SiO,, MgCl, Al,O3 va s.) vo hamginin polimer materiallar iizorinda
yerlosdirilir. Homogen katalizatorlarin heterogenlosdirilmasi gqeyd olunan catismazliglar1 aradan
qaldirmaga imkan verir. Bu sabobdon son zamanlar ion maye miihitinds vo ya ion mayelori iizorino
kecirilmoklo heterogenlosdirilmis metal kompleks katalitik sistemlor  istirakinda etilenin
oligomerlogsmasi va polimerlogmasi istiqgamatinda tadqiqatlar aparilmaqdadir.

Toqdim olunan tezisdo imin vo aminfenollarin ZrCly ils qarsiligl tosirindon torkibinde amin
vo iminhidroxlorid avazedicilor saxlayan “calanmis” ion maye tipli sirkonium komplekslarinin
sintezi vo onlarin istirakinda etilenin oligomerlogmasi prosenin todqiqinin naticolori verilmisdir.

Sirkonium komplekslori “in-situ” tisulu ilo inert atmosferdo ZrCly ilo amin vo iminfenollarin
(sxem 1. a vo b) miivafiq olaraq 2 + 3 mol nisboatinds, 50 — 60°C temperaturda, 2 saat miiddotindo,
tetrahidrofuran (THF) miihitindo garsiligh tosirindon sintez edilmisdir. ZrCly ilo amin vo
iminfenollarin qarsiligh tosirinden ayrilan HCI ligandin azot atomu ilo birlogorak dordlii ammonium
duzu amolo gotirir. Reaksiya noticosindo ¢okiintii soklindo ayrilmis sirkonium komplekslori sado
dekantasiya iisulu ilo holledicidon ayrilir. Dérdlii ammonium duzlarinin alinmasini niimunenin iQ
spektirinds 2536 sm™, 2573 sm™, 2636 sm™ valent vo 1614 sm™ deformasiya rogslorino miivafiq
udulma zolaqlari, "H NMR spektrindo 10.05 m.h. do kimyavi siiriismo siqnallarinin olmas: siibut
edir.

ZrCly + nH0©Me O MeQO—Zr—O Me (2)
H,—R! CH

R*HCI—CH, H,—R'HCI
ZrCl, + n]-lo@ — Q Zr (b)
—_2
HC=R R'HCI'=—CH HC=—=R'HCI

Burada n = 2 (SB1, SB3, SB4) va n=3 (SB2), R — piperidinil, morfolil, dietilamin, R* - 2,6-
di(izopropil) fenilimin radikallaridir (SBS, n=2).
Sxem 1. “Calanmis” ion maye ligandli amin (a) vo iminfenollarin (b) sintezi.
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Torkibindo amin vo iminhidroxlorid avazedicilor saxlayan “calanmis” ion maye ligandli
sirkonium komplekslori vo alkilaliiminium iizvi birlosmolor istirakinda etilenin oligomerlogsmasi vo
polimerlogsmasi proseslorindon alinmis naticalor asagidaki cadvalds verilmigdir.

Cadval 1. Amin vo iminhidroxlorid ligandl1 Zr komplekslori vo miixtalif aliiminiumiizvi
birlogmalor istirakinda etilenin oliqgomerlosmasi vo polimerlogsmasi

SB Aliiminium | Holledici | Aktivlik, Oligomer mohsulun paylanmasi, %
izvi q oquomler/ Cs Ce Cg-Cis Coor
birlogmaosi qZrs
SB1 (C2Hs)3AlLCl | Toluol 420 413 | 15.8 35.8 7.1
3
(CoHs),AICI | Toluol 1438 15,2 | 27,1 57.7 (Cg-25.1, Cyp- -
17.2)
(CoHs)AICI, | Heptan 378 41 | 10,6 23,1 62,2
(CoHs)sAl Toluol 91000 Polimertr
SB2 (CoHs)AICI, | Heptan 10,4 | 14,5 22,5 52,6
(CoHs),AICI | Toluol 850 26,3 | 28,6 45.1 (Cg-18.2, Cyp- -
14.5)
SB3 (CoHs)AICI, | Heptan 385 7,2 | 12,3 23,5 57,0
(CoHs),AICI | Toluol 1720 19,8 | 28,2 | 48 (Cg-24.3, C19-16.3)
SB4 (CoHs)AICI, | Heptan 1250 15,2 | 40,0 30,8 14,0
(CoHs),AICI | Toluol 2521 17,8 | 28,2 | 54 (Cg-20.6, C19-19.1) -
SB5 (CoHs)AICI, | Heptan 1100 56 | 62,9 25,5 6,0
(CoHs),AICI | Toluol 1820 56 | 20,4 | 74 (Cg-32.2, C10-30.6) -

Cadvaldon goriindiiyii kimi, amin vo iminhidroxloirid ovozedicilor saxlayan “calanmis” ion
maye ligandli sirkonium komplekslari istirakinda miixtalif aliiminiumiizvi birlosmalordon istifads
etmoklo alinan mohsulun torkibi hom Zr birlosmasindon hom do gétiirtilmiis alkilaliiminium xloridin
torkibindon asilidir. Birgokatalizator kimi (C;Hs)2AICI — don istifado etdikdo alinan oliqomer
mohsul, asason, C4-Cy2 olefinlorden ibarat olur. Reaksiya temperaturundan, etilenin tozyiqindon vo
Zr/Al molyar nisbotindon asili olaraq, (C;Hs)2AICI istirakinda alinan oligomer mohsulda Cg-Co
fraksiyasiin ¢iximi 65.9-85.2% intervalinda doyisir. Codvaldon goriindiiyli kimi, aminhidroxlorid
ligandlan saxlayan SB1, SB2, SB3 vo SB4 sirkonium kompolekslori istirakinda alinan oligomer
mohsul, asason, C4-Cyg oliqgomer fraksiyasindan ibarot oldugu halda, torkibindo iminhidroxlorid
ligandlar1 saxlayan komplekslor istirakinda alinan oligomer mohsul, asason, Cs-Cig olefinlordon
ibarot olur. Homg¢inin coadvaldon goriindiiyli kimi, homkatalizator kimi (C,Hs)3Al istirakinda
reaksiya mohsulu xatti qurulusa malik bark polietilendon ibarot olub katalizatorun aktivliyi 91 kq
polietilen / kq Zr s saat toskil edir.

Miiayyon edilmigdir ki, etilenin oliqomerlosma prosesi aminhidroxlorid ligandli sirkonium
komplekslari va (C2Hs)AICI, — don ibarat heterogenlasdirilmis katalitik sistemlor istirakinda alifatik
halledicilords, katalitik sistemin komponentlorinin Al:Zr=(25-30):1 molyar nisbatindo, 1,8-5,0 MPa
etilen tozyiqinds, 90 °c reaksiya temperaturunda apardigda etilenin oligomerlosmo mohsulu
cevrilmis etilena %6r9 57,5-67,5% ¢iximla, ozliiliikk indeksi 62-68, kinematik 6zliiliiyii 100 °C — do
8,70 — 16,2 mm/s?, 40 °C — do 78,62 — 240,38 mm/sz, aligma temperaturu 198 — 215 °C vo donma
temperaturu monfi 12 — 25 °C olan poliolefin yagindan ibaratdir. Gostorilmisdir ki, katalitik
sistemlora miixtolif molyar nisboatlordo m — elektrodonor modifikatorlarinin olavo edilmasi ilo yag
fraksiyasinin ¢iximinin va dzliiliik indeksinin miivafiq olaraq 75,6 % - o vo 94 vahido kimi atmasina
nail olmaq olur. Miioyyon edilmisdir ki, alinan polietilen yaglarinin M, vo My, miivafiq olaraq
317+390 vo 423+484 intervalinda olub dar, molekul kiitlo paylanmasina (My/M,=1.17 = 1.37)
malikdir. Alinmis yag fraksiyalarinin qrup-struktur torkiblori dyronilmis vo miioyyon edilmisdir ki,
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makromolekullar saxali qurulusa malik olub, 14,8 — 25,9% monotsiklik (4 — 6 iizvlii) naften
karbohidrogen fragmentlori saxlayir.

Sintez olunmus “calanmis” ion maye ligandli hetrogenlosdirilmis sirkonium komplekslori
etilenin o — olefinloro vo polietilen yaglara oliqgomerlosmasi prosesindo 10 dofo tokrar istifado
olunmus vo miioyyon edilmisdir ki, katalizatorun aktivliyinds vo alinan oliqgomer mohsulun
paylanmasinda ciddi doyisilik bas vermir.

Is Azorbaycan Respublikasinin Prezidenti yaninda Elmin Inkisafi Fondunun EIF-KETPL-2-
2015-1(25)-56/25/4-M-48 nomrali grantinin dastayi ila yerina yetirilmisdir.

IF'ETEPOT'EHU3UPOBAHHBIE KOBAJIBT-, HUKEJIb- U HEOTUMCOJEPXAIIHUE
KATAJIUTUYECKHUE CUCTEMBI JUIA I'A3O®A3ZHOU TIOJIMMEPU3 AN
BYTAIUEHA

Taruzane 3.51., Canmanos C.C., I'acanoBa I'.H., TarueBa A.M.,
Pagmuena C.P., Hacupos ®.A.
HUnemumym Hegpmexumuuecxux I[lpoyeccos HAHA, 2. Baky, Azepbatioscan
fizuli_nasirov@yahoo.com

N3BecTHO, 4TO mporecchl Ta3oha3HoW MOJMMEpHU3aui OJICPUHOB C HCIOJb30BaHUEM
TeTePOTreHU3UPOBAHHBIX ~ METaJUIOKOMIUICKCHBIX ~ KaTaJIM3aTOpPOB  IIUPOKO  BHEIAPEHBI B
npoMebliieHHocTd. Ho, B mpomecce razodasHoi MONMMMEpPU3allUK JIUEHOBBIX YIJIEBOJIOPOIOB
aHAJIOTUYHBIC TTPOIIECCHI BCE €IIe HEe MPUMEHSIOTCS. ITO MPEXK]IE BCErO CBI3aHO C TEM, YTO OCTATKU
TOMOTEHHBIX METaJUIOKOMIUIEKCHBIX KaTaTUTUYECKUX CUCTEM, IPUMEHSIEMBIX B MPOMBIIUIEHHOCTH,
MIPUBOJIAT K OKUCITUTEIHLHBIM TPOIIECCaM CBETOBOTO M TEIUIOBOTO CTAPEHUS U YXYIIIAIOT Ka4eCTBO
KOHEYHOro mpoaykra. [loatomy, TpeOyercs TmiaTenbHas OTMBIBKA MOJMMeEpU3aTa OT OCTaTKOB
Karanu3aropa. |Jis ycTpaHEHHsS ITHX HEJOCTATKOB HM3BECTHBIX KATATUTHYCCKUX CHCTEM HYKHO
ObUTO pa3paboTaTh WJIM OYEHb BBICOKOAKTHUBHBIE KATAIUTUYECKHUE CHUCTEMBI M TEM CaMbIM
WCIIOJIb30BaTh HUYTOXXHO MaJible KOJIMYECTBA KaTalHM3aTopa, He TPEOYIOMIET0 OTMBIBKH, WJIH KE
TaKHhe KaTaJau3aTopbl, OCTaTKH KOTOPBIX HE YXYAIIaan Obl CBOMCTBA IEJIEBOT0 OIUMEDA.

C 1994-ro roga B Hay4yHOW JHTEepaType BCTpPEHarOTCs cooOmmeHnus o razoda3Hoit
MoJIMMEepHU3alui OyTaJiieHa B MPUCYTCTBUU TETEPOTCHU3UPOBAHHBIX HAa OKCHIIHBIX HOCHUTENAX
METANIOKOMITJIEKCHBIX ~ KaTAJIATUYECKMX CHCTEM Ha OCHOBE  YIJIEBOJOPOJIOPACTBOPHUMBIX
COCMHEHHI K0OaIhbTa M PEAKO3EMENIbHBIX JIeMEHTOB. Ho, 3TH KaTaIUTUYCCKUE CHCTEMbI HMEIOT
CIIO)KHBIH COCTaB, MX MPUTOTOBIMBAIOT MO CIEIUAIBHON METOJMKE, OHM 00JalaloT YMEpEeHHOMN
AKTUBHOCTBIO, TIOITOMY IPUMECHSIOT TOBBINICHHBIE WX JO3MPOBKA W TPH STOM BO3HHKACT
HE0OXOIUMOCTh B OTMBIBKE HX OCTaTKOB OT mnonuMmepa. [loatomy, pa3zpaboTka HOBBIX
TeTePOTreHU3NPOBAHHBIX HA PA3IMYHBIX HOCHUTEISAX METAUIOKOMIUIEKCHBIX —KaTaTHTHYCCKUX
CUCTeM, OONaJaroIUX BBICOKOW  KAaTaTUTHUYECKOHW aKTUBHOCTBIO B TMporecce ra3zodaszHoit
MOJIMMEPH3AIMN JINCHOBBIX YIJIEBOJOPOJOB W HE TPEOYIONIMX OTMBIBKH IOJIMMEpa, SBIISICTCS
OJTHUM U3 IPUOPHUTETHBIX HAIPABICHUI COBPEMEHHON MPOMBIIUICHHON XUMUU TTOTUMEPOB.

B MHXIT HAHA namu npoBoAsITCsS MCCIIEOBAHUS IO T€TEPOreHU3aIMN HUKEb, KOOAIbT-
Y HEOJAMMCOACPKAMIMK KATATUTHUYECKUX TUTHOCHUCTEM HA HOCHTENSX Pa3MuuHbIX TUMOB. C 3TOM
IIEJIbI0 HAMH MCIIOJIb30BaHbl OKcH bl MeTauioB (SiO,, MgCl,, AlLO3, TiO,, ZnO u T.1.), HEONUTHI
(HAIY, HNaY wu 1.1.), caxa u T.1. Pe3yabTaThl 3TUX HCCICIOBAHUN ONMYOJIMKOBAHBI B PA3IMYHBIX
HAyYHBIX U3JIAaHUAX U JOJOXKECHBI Ha PA3IUIHBIX KOH(DEPSHITHIX.

B HacrosimeM qokiane mpuBOASTCS pe3yibTaThl razodasHoi noauMepus3anuu OyTaareHa Ha
TreTEePOreHU3UPOBAHHBIX HA PA3JIMUYHBIX HAHOHOCUTENSX (HAHOOKCHIBI afOMHHUS, THUTaHa,
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KPEMHHMSI, HAHOIICOJUTAaX THUIA MOHTMOPWUIOHUT, Xamoiicur, HNaY, HLNY u T1.1.) Hukens-,
KOOaJIbT- ¥ HEOJUMCOAEPIKAIINX KaTaIn3aTopax. I 'ereporeHrn3aIuio MpoBOIUIIN IO CIIoco0am:

1) Hanecenuem coelMHEHHsI IEPEXOHOIO METajlla U3 pacTBOpa Ha HAHOHOCUTEIIb;

2) HanecenreM KaTaTUTHYECKOTO KOMILIEKCA, MTOJydEHHOTO B3aUMOJICHCTBUEM COCIUHCHHMS
MEPEXOTHOTO METaJlIa, ATFOMUHHUHOPTaHUIECKOTO COSIMHEHUS U OyTailneHa, Ha HAHOHOCHUTEb,

3) CuHTE30M IUTHOCOCAMHCHHS HAa HAHOHOCHTEJIE METOJOM IIPEABapHUTEIBHOTO (Gochopo-
CepHEHHUsI CBOOOJHBIX THAPOKCWIBHBIX TPYII HAa HAHOHOCUTENSAX (OKCHI aTOMUHUSCUIMKATEIb,
HaHOMOHTMOPWJUIOHUT, HaHoXa/utoricut, HNaY, HLNY u T.1.) u oOMeHa MeTasios.

[TocnenHMiA METOJ] TETEPOTCHU3AIUN OCYIIECTBIISETCS M0 PEeaKIUH:

+2
OH+P2SS O>P/S +Me O>P(S
OH “H,S 07 “su 0 S/
MZ

(3mech, M — HUKeNb, KOOATBT WJIM HEOIUM).

Pe3ynbTarhl HMccieqoBaHUM MOKA3bIBAIOT, YTO IETEPOr€HU3UPOBAHHBIE HA HAHOHOCUTEIISAX
KaTajau3aTopbl O0JIAJAIOT HECKOJNLKO pa3 0ojee BBICOKOW AaKTHBHOCTBIO B Ta3o(da3HOW u
XKUJKo(pazHOW monuMepu3aunu OyTaaueHa, 4eM UX oObluHbIe aHANOru. Tak, MPOU3BOAUTENBHOCTD
HaHOKaTanmm3aropoB jgocturaet 1000-10000 kr momumepa/r Me - wac, mportuB 100-700 kr
nojgumepa/r Me - yac B 0ObIYHBIX HOCUTESIX.

Heo06xomuMo oTMETHTB, YTO TOCHE Ta30(pa3HOW MOJMMEPH3AIMH TOJTYYEHHBIC YaCTHIIBI
TOTOBOT'O MPOJYKTa HE OTMBIBAIOTCS M OCTATKM KAaTalMW3aTopa HE TOJBKO HE YyXYJIIAOT KayecTBO
KOHEYHOT'0 NMPOJIyKTa, a HA00OPpOT, Urpasi pojib aHTHOKCHJIAHTA NIPEIOXPAHSIOT MOJIMMED OT TEIIo-
U CBETOBOI'O CTAPEHMUS.

Fme onHuM  mpeumymiecTBOM — razodasHod — moiaumepuszanuu  OyTaaueHa — Ha
HAaHOKATAIN3aTOpax SABJSIETCS BO3MOXKHOCTh OCYLIECTBIEHHS Mporiecca npu temreparypax 20-80°C
n Hm3kux gaBneHmsax — 0,1-25 MPa. Bce 3T mnpemmymiecTBa TeTepOTreHU3WPOBAHHBIX
HAHOKATaJIM3aTOPOB OTKPBHIBAIOT MEPCHEKTUBBl JJI CO3JaHHsl IPOMBIIUIEHHBIX IPOLECCOB
ra3zoQazHoil mojuMepu3aluu IUEHOB.

AMINOHIDROKSIBENZOLLARIN NaOCI iSTIRAKI iLO OKSIiDLOSMO
POLIKONDENSLOSMOSININ TODQIQi

Jhmadova R.9., Mammadova S.S., 9liyeva D.N., Mommadov B.9.
AMEA Polimer Materiallar Institutu, Sumqayit s., Azarbaycan
ipoma@science.az

Aromatik polikonyugqe olunmus olagalor saxlayan polifunksional homo- vo birgs
oligomerlar, hamg¢inin onlarin termoplastlarla, qatranlarla, liflarlo vo elastomerlorlo kompozisiyalari
sensorlar, doyisdiricilor vo smart materiallarin yaradilmasinda vo toxuculuq senayesindo
miivoffoqiyyatlo istifado edilir [1,2]. Bu tip oligomerlorin yeni niimayondolorini sintez etmok
moqsadi ilo aminohidroksibenzollarin (AHB) NaOCI istiraki ilo oksidlosma polikondenslogmasi
hoyata kecirilmisdir. Bu reaksiyalar zamani temperaturun 343-don 368 K-5, monomerin gatiliginin
1,16 mol/l-don 1,55 mol/I-o kimi, hom¢inin NaOCl: AHB mol nisbatinin 1.0+3.0 intervalinda
artirllmas1 oligomer mohsullarin ¢iximinin nozoragarpacaq dorocodo yiiksolmasino sobob olur
(codval 1).
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Cadval 1. Aminohidroksibenzollarin NaOClI istiraki ilo oksidlogsmo
polikondenslogmasi soraitinin alinan oliqgomerlorin ¢iximina tosiri

Oligomerlorin ¢iximi, %
Ne [f\nlgsl]o [Nr?18|(/:|l]0 T, K T saat (uygun monomer asasinda)
3- AHB 2- AHB | 4- AHB

1 1.0 1.0 343 4 28.6 37.5 41.6
2 1.0 1.0 353 4 45.7 57.4 66.3
3 1.0 1.0 363 4 60.2 70.8 81.6
4 1.0 1.0 368 4 69.4 78.2 86.8
5 1.0 1.5 363 4 70.8 80.5 88.1
6 1.0 2.0 363 4 75.2 83.8 92.5
7 1.0 3.0 363 4 84.3 88.6 97.8
8 1.0 1.0 363 2 39.5 444 50.4
9 1.0 1.0 36,3 3 51.8 63.8 70.8
10 1.0 1.0 363 5 61.7 73.0 82.4

Cadvelds verilmis naticolor osasinda aminohidroksibenzollarin oksidlosmo polikondens-
losmasinin optimal soraiti asagidaki kimi segilo bilor: [ AHB ]o=1.0 mol/l, [NaOCl],=3 mol/l,
T=368 K vo T=4 saat.

Molekul-kiitla gostaricilarinin tayini aminohidroksibenzollarin NaOCl istiraki ilo oksidlogsma
polikondenslogmasinds oligomer moahsullarin alindigini gostorir (cadval 2).

Element analizlorin naticolori gostorir ki, oligomer mohsullarin element torkibi AHB -nin
element torkibina ¢ox yaxindir vo onlarin torkibinds 14.1+15.2 hidroksil qruplar1 vardir.

Sintez olunmus oliqomerlorin iQ spektrlorinde maksimumlar1 3014, 3168 vo 3398 sm™ —do
olan 3000+3600 sm.; intervalinda genis intensiv pik assosasiya olunmus hidroksil qruplarinin valent
rogslorine uygun golir. 1217 sm™-do miisahido olunan udma zolag1 da bu qruplarin deformasiya
roqslorini xarakterizo edir. Spektrdo 1424, 1509 vo 1593 sm™ —do meydana ¢ixan udma zolaglar1 iso
-NH; gruplarinin valent rogslorino, 1360 sm™-do geyds alinan udma zolagi onlarin deformasiya
rogsloring uygun golir. Miixtolif izomer aminohidroksibenzollarin amalo gatirdiyi oligomerlorin 1Q
spektrlorindo asas forq 688+860 sm™ intervalinda méveud olan udma zolaglarinda miishido edilir.
Bu wudma zolaglar1 benzol halqalarinda C-H olagelorinin  geyri-miistovi  deformasiya
rogslorinixarakterizs edir.

Cadval 2. Izomer aminohidroksibenzollarin asasinda oliogmerlorin element torkiblori
va molekul-kiitla gostaricilori (monomer: 1-(4- AHB); 2-(2- AHB) vo 3(3- AHB)

Miqdari, % Molekul kiitlo gostaricilori
Asag1 molekullu Yiiksok molekullu - .
. . Umumi
fraksiya fraksiya
AL ey My | My
Miqdari, W W
My | M, 95 My | M R My, | M, ™

n n

11312 141 | 700 | 550 62 6240 | 4800 | 1.30 | 2480 | 760 3.26
12.41| 13.8 | 620 | 440 67 5950 | 4600 | 1.29 | 1860 | 500 3.21
3 112.82| 15.2 | 560 | 420 75 5380 | 3460 | 155 | 1680 | 560 3.0

N

AHB-nin NaOCl istiraki ilo oksidlogsmo polikondenslogsmo reaksiyalarin kinetik oyrilorindon
vo 3 sayli cadvaldon aydin olur ki, temperaturun 343K-don 368K-y kimi artmasi ilo aminofenollarin
oksidlogmo polikondenslogsmo reaksiyalar1 nozoragarpacaq doracado (4-, 2- vo 3- AHB iigiin uygun
olaraq 6.1, 7.6 vo 12.2 dofo) siiratlonir. Aminohidroksibenzollarin oksidlosmo polikondenslogsmo
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reaksiyalar1 hom AHB-nin, ham do natrium hipoxloridin qatiligina goérs birinci tortiblo reallasir,
yani yekun ikinci tortiba malik olur: W=k[AHB][NaOCI]

3-, 2- vo 4-AHB-nin NaOCl istiraki ilo oksidlosma polikondenslosma reaksiyalarinin
aktivlogsmo enerjisi miivafiq olaraq 110.2, 99.8 vo 94.3 kC/mol toskil edir.

Bu proseslorin  kinetikasinin, alman oliqomerlorin torkibi qurulusu ve molekul-kiitls
gostaricilorinin todqgiqindon aydin olur ki, ilkin moarholodo AHB vo NaOCI molekullar1 arasinda
araliq kompleks yaranir vo natrium hipoxloridin AHB-nin tosiri ilo par¢alanmasi, sonra iso
aminofenoksil radikallarinin rezonans formalarinin rekombinasiyast bas verir. Bu qayda ilo
aminofenoksil radikallarinin mezomer formalar1 miixtolif variantlarda birlosib dimerlor verir.

Cadval 3. Aminohidroksibenzollarin NaOCl istiraki ilo oligomerlogsmas reaksiyalarimin
stiratinin monomerin va oksidlosdiricinin ilkin qatiliglarindan asililig

No | [AHBIo | [NaOCI | Winax: 107, mol/(1-doq)

“| mol/l | Jomolll | "' [3-AHB]2- AHB | 4- AHB
1] 020 030 | 363 | 171 52.6 72.3
2 | 015 030 | 363 | 120 36.5 48.5
3] 010 0.30 | 363 8.3 25.2 35.1
41 0.30 0.2 363 | 185 445 70.0
5| 0.30 015 | 363 | 115 35.0 46.5
6 | 0.30 0.10 | 363 8.3 23.1 37.0

Cadval 4. Aminohidroksibenzollarin NaOClI istiraki ilo oksidlogsmo
polikondenslogsmasinin bazi kinetik parametrlori ([AHB]o=[NaOCl]o=0,2 mol/l)

Nl TK Winax: 10%, mol/(I-daq) k-10°, 1/(mol-daq)

) ’ 3-AHB | 2- AHB | 4- AHB | 3- AHB | 2- AHB | 4- AHB
1| 368 21.0 57.0 65.1 5.2 13.8 15.6
2 | 363 14.1 40.1 53.3 35 10.0 13.4
3| 353 3.65 25.1 27.1 1.25 5.75 6.9
4 | 343 1.72 7.5 4.0 0.48 1.81 3.15

Alinmis dimerlor prosesin sonraki morhslasindo, NaOCI ilo analoji tesirds olub, araliq
radikal amoalo gotirir vo bu radikallarin rekombinasiyasi ilo zoncirin uzanmasi bas verir, naticado,
oligomer mohsullar omals gotirir. Qeyd etmok lazimdir ki, araliq fenoksil tipli radikallarin rezonans
formalarinin rekombinasiyasindan sonra yaranan keton qurulusunun enol formaya izomerlogsmasi
bas verir (aromatik qurulusun termodinamik cohotdon daha olverisli olmasina gora) vo noticodo
alian oligomerin har mangqasi reaksiya gabiliyyati hidroksil va amin qruplari saxlayir. Bu prosesdo
monomers va oksidlosdiriciya goro tortibin biro borabor olmasi onun limitlogdirici marhalasinin,
araliq komplekslorin pargalanmasi yolu ilo aminofenoksil tipli radikallarin omosls golmasi
morholosinin oldugunu gostarir.

ODOBIYYAT
1. Pud A., Ogurtsov N., Korzhenko A., Shapoval Q. / Prog. Polym. Sci. 2003, V. 28, p.
1701-1758.

2. Valipour A.Ya., Modhaddam P.N., Mamedov B.A. Life Sci. J. 2012, V. 9, N 4, p. 409-
421.
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I'niPOCHJINJINPOBAHUE METAJIVIMVID9TUHUJIIKAPBUHOJIA U ET'O
OYHKIINMOHAJIbBHO-3AMEIIEHHBIX ITPOU3BO/JIHbIX

I'apamanos A.M., I'ycueB H.X., A0aynaes .I'., Auutaxsepauea C.H.,
banaeBa X.M., P3aeBa C.A.
Hncmumym nonumeprnvix mamepuanos HAHA, e. Cymeaum, Azepbatiodcan
ipoma@science.az

C uenbto cHHTE3a KPEMHUHOpPraHWYeCKUX 1,4-IUEHOBBIX COEIMHEHUN M H3YYEHHUS HUX
CBOMCTB Mbl JETAJIBHO HCCIEN0BAIN PEAKLHUI0 MPUCOCIUHEHUs Pa3IM4YHBIX TMIPUICHIAHOB K
MeTauTUHIIKapouHony (MADK) u ero ¢pyHKIHMOHATBEHO-3aMeIIeHHBIM Tpon3BoIHBIM (D3IT)
B npucyrcTBun HyPtClg6H20 1 (amai)Rh(CO), ¢ cooTHOmIEHHEM pearnpyONUMX KOMIIOHEHTOB 1:1.
I'uppocunmnuposanne MASK u ero @311 B npucyTCTBUM yKa3aHHBIX KaTalW3aTOPOB I10KAa3ajo,
YTO peakuusl NPOTEKAeT Mo TPoiHO# cBs3u. [Ipu 3TOM MOXKHO OBLIO OXHAATh 0Opa3oBaHUE JBYX
M30MEPHBIX MPOIYKTOB (OTHOCUTENILHO aTOMa KUCIIOPO/a) IO CXEME:

H
+RR,SiH
CH2:(|: - C:HzcE CCHzOX E—— CH2:(|: - CH2C CCH20X
H;C H;C  RR',Si

X=H, COCH,, CH,CH,CN, CH,CH,OCH,CH,CN, CH,CH(OH)CH,CI,
O\ OX
CH,CH - CH,, CH,CH,OCH,CH - CH,;

R=CH3, R'=C2H5, n-C3H7, n—C4H9, —(CH2)4—, C6H5; RzR'=C2H5, OC2H5

JInist BBISIBIICHHSI CTPYKTYP TOJYYEHHBIX TMPOIYKTOB MBI uccienoBamu ux MK-crektpsl u
cnextpsl JIMP 'H. B HK-cniekTpax OTCYTCTBYIOT 1oJIochl B oosactu 1940-1970 u 2190-2260 em™
xapakrepHsble 11 cBsi3u C=C=C u C=C. Ilo ganapmmu TCX u IKX ycTaHOBII€HO, YTO MOJTy4aeTcs
cMech u3 JBYX BemecTs. B crektpe SIMP 'H (na mpubope “Tesla BS—487 B”) cmecu crimpToB
CH,=C(CH3)CH,CH=C(CH,0OH)[Si(C2Hs),CH3] "
CH,=C(CH3)CH,C(=CHCH,OH)[Si(C,Hs)CHj3], rae merunenossie mpotousl pparmenta CH,OH
nposieisitorest nipu 4.10 u 4.06 m.a. B Bune cunriera (B-uzomep) u ayonera (y-uzomep). Cyas mo
UHTETPAJIbHON  MHTEHCHUBHOCTHM  METWJIEHOBBIX  INPOTOHOB  ()parMeHTa W  JaHHBIMHU
XpoMarorpaduueckoro aHajin3a, COOTHOIIEHHE U30MePOB (y-u3oMep):(B-u3omep) cocrasset 8:92.
C nomouipio mpenapatuBHOW xpomarorpaguu (ummHa kojioHku 800 mm, auamerp 21 mm, 1 T
BemectBa 200 r axcopOenra, agcopdent Al,O3 amoeHT — OeH301:3¢up — 5:1, MpOsIBUTENb — MaphbI
1oja) BeIJeNeH B-u3omep, B criektpe AMP 'H KOTOpOTO OTCYTCTBYeET ny0et mpu 4.06 m.x.

IMunpocunmnuposanust MAOK u ero @311 nHamu noapoOHO uccaenoBaHo B npucyreTsuu 0.1
H. pactBopa H,PtClg6H,0 B m3onponmnoBom crimpte u (anai)Rh(CO),. 13 sxcnepuMeHTaIbHBIX
JTaHHBIX CIEAyeT, 4yTo HamOoiee A(PPEKTUBHBIM KaTaTH3aTOPOM HM3YYaeMBIX PEAKIHH SBISETCS
(arary)Rh(CO)2, KOTOPBI TO3BOJISIET MPOBECTU PEAKIHIO 32 KOPOTKOE BpeMsi, MpH 0ojiee MATKHX
YCIOBHSIX, 0€3 pacTBOpUTENs, C BBICOKMMH BBIXOJAaMH TMPOAYKTOB. llpm wmcmomb30BaHUA
(amam)Rh(CO), B kauecTBe KaTaiam3aTropa KOJMYECTBO Y-M30MEpa, BO3pPACTaeT M B HEKOTOPHIX
ciydasx gocruraet 50%. MuHUMaIbHOE KOJMYECTBO Y-U30Mepa, 00pa30BaHHOIO MPHU MPOBEACHUN
peakiuu B npucyrctBun  HoPtClg6H,O B OeH30516 MOXKHO OOBSACHHTH TOJIBKO 0OJiee TJIaJKUM
MPOTEKAaHWEM pPEaKIWW, TaK KaKk TpU TPOBEACHUHM peakiuu 0e3 pacTBOPHUTENS KOJIHYECTBO Y-
aJTyKTa yBEeIMYUBACTCS.

YcTaHOBIEHO, YTO BBIXOJ MPOAYKTOB MpUCOEIUHEHUs TuapuiacuwianoB Kk MADK wu ero
®3I1 B npucyrcrBun HyPtClg6H,0 3aBucur, riaBHbIM 00pa3oM, OT XapakTepa 3aMeCTHTENeH y
aTomMa  KpeMHMs W  MajaeT B cly4yae  aJKOKCHCWJIaHrMapujaoB. Tak,  peakuus
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METWJITETPAMETUJICHIIaHA C TeKCEH-D-MH-2-UIIalleTaTOM IPOTEKAET SK30TEPMHUYHO U OOIIHIA BBIXOJ
annyktoB coctaBisier yxe 70%. IlOBbIIEHHYI0 pPEAaKIMOHHYIO CHOCOOHOCTH  METHII-
TETPAMETUJICHIIAHA MOXHO OOBSCHUTH JHIIb OONBIIONH CTEPHUECKON OCTYMHOCTHIO aToMa
KpeMHHUsI B €ro MoJjekyie. Huskue BBIXOJbI B clyyae ajlKOKCHUCWIAHTHAPUAOB HE MOTYT OBbITh
OOBSICHEHBI TOJBKO IMPOCTPAHCTBEHHBIM BIIUSHUEM JTOKCHUJIBHBIX TPYII. 3aHWKCHHBIH BBIXO]]
(50%), BUAMMO CBSI3aH C peakuued NUCIPONOPLIUOHUPOBAHUS TPUITOKCUCHIIAHA, MPUBOASIICH K
00pa30BaHUIO  TETPAITOKCHUCHIIAHA, KOTOPBIH HE CIOCOOEH y4acTBOBaTb B PEaKLUU
TUIPOCUTTMIINPOBAHHUS.

Kpome (u3mdecknx MeETOMOB, HEHACHIINIEHHOCTh CHHTE3UPOBAHHBIX |,4-THEHOBBIX
KPEMHUNOPraHUYECKUX COEAMHEHUN, ObUIM MOJATBEPKICHBl XMMHUYECKUMU MeTojgamu. M3BecTHO,
YTO pEAKIMU TAIOT€HUPOBAHMS IIMPOKO MPUMEHSIOTCS B AQHAIUTHUYECKOW XMMUU OPTaHHMYECKUX
BELIECTB ISl KOJIMYECTBEHHOT'O ONPEeNICHUs IBOMHBIX CBSA3€H B HEHACBIIICHHBIX COSAMHEHUSX

>C=C< +Hal, —> >CHal— CHal<

Bce 3Tu nanHbIe 0IHO3HAYHO YKa3bIBAIOT HA TO, 4TO ruapocummnpoBanne MADK u ero
®3I1, ocymiectisiembie B npucyrctBud HoPtClg6H,0 u (amai)Rh(CO),, nporekaroT 1mo TpoiHOM
CBS3U C 00pa30BaHUEM CMECH [3- U Y-M30MEPOB, ¢ NpeobiaganueM B-u3zomepa.

N3yueHbl HEKOTOpblIE XHWMHUYECKHE CBOMCTBA CHHTE3UPOBAHHBIX |,4-€HMHOBBIX U
KPEeMHHUHOPraHMYECKUX  JTUEHOBBIX  COCJAMHEHUH. YCTaHOBIEHO, 4TO 1,4-€HUHOBBIE |
KpPEMHUNOpPraHUYECKHUEe AUEHOBYIO CHUPTHI pearupyroT ¢ OOpHON KHCIOTOM C oOpa3oBaHuEM
TpucOopaToB. B3anmMoaeicTBre KPEMHEIMOKCUIOB C TUANKWIAMUHAMHU MPUBOJIUT K BTOPHYHBIM
aMUHOCIUpPTaM. A peakiusi ¢ TAOMOYEBUHOM IPOTEKAET € 3aMELIEHUEM KHCIOpOa CEpOH.

VYcranoBneHo, 4to 1,4-€HUHOBBIM U KPEMHUUOPraHUYECKHE TUEHOBBIE OKCHPAHBI MOTYT
ABIATbCA P PeKTuBHBIMU MoupukaTopamu s henondopmanbaeruaHoi cmoibl. 1,4-EnuHoBble,
KpeMHuiiconepxkamue 1,4-11MeHOBbIe CIUPTHI, HUTPUJIBI U 00paThl 001a1al0T CUIILHO BBIPAKEHHOM
AHTUMHKPOOHON aKTUBHOCTHIO.

KATAJIM3ATOP COBMECTHOI'O INPEBPAIIEHUA ALIETUJIEHA
M 1,2- TUXJOPITAHA B XJIOPUCTBI BUHWT

Amupos C.I'., Ucmaiinosa C.C.
A3zepbaiiddicanckuti 20Cy0apCmeenHblil YHUgepcumen Heg)mu u npomMbluuIeHHOCMU,
2. baky, Azepbaiioscan
Sabir.54@mail.ru

B HacTosmee BpeMsi B Mupe Ipou3BOAUTCS 0KoJ0 40 MIIH. TOHH/TOJ XJIOPUCTOrO BUHUIIA.
OCHOBHBIM CBIPbEM ISl €T0 MOJYUEHUS SIBJISAIOTCSA 3TUJIEH U aneTwieH. Ha anetunen npuxoaurcs
1o 30% wmupoBOro BhIyCKa BUHUIXJopuAa. s cuHTe3a XJIOPUCTOrO BHHMJIA U3 alleTUIICHA
HCIOJIb3YIOT KaTaju3aTop- CyJIeMy, HAHECEHHYIO Ha aKTUBUPOBAHHBINA yroib. B nmpoMsluieHHOCTH
KaTajau3aTop TOTOBAT MPOMUTKONM aKTHUBHUPOBAHHOIO  yIJIsl BOJHBIM PAacTBOPOM CYJIEMBI C
nocjenyomei cymkoi. SIMOBUTOCTh CyaeMbl NOATAKMBAIA UCCIIeoBaTeNel K pa3paboTKe HOBBIX
KaTaJan3aTopOB.

B npowmpbiienHoM Macmtabe OCHOBHBIM METOJIOM IPOM3BOJICTBA XJIOPHCTOTO BHHHIIA
SIBJISIETCS JIETUAPOXJIOPUPOBAHNE 1,2-nuxmopaTaHa. [Ipensioxen pan croco6oB
JETUAPOXJIOPUPOBAHMS  KaK B JKUIKOW Tak M MapoBoH ¢ase.

CO6anaHCUPOBAHHOMY K€ 110 XJIOPY MPOLECC MOIY4YEHUS XJIOPUCTOrO BUHIIIA TTOJI0KEHBI JIBE
KOHLEMIUH:

- cOaJaHCUPOBaHHBIN MPOLIECC HA OCHOBE ATUJICHA;

- cOayaHCUPOBAaHHBIH MPOLIECC HA OCHOBE ATUJICHA U alleTHIICHA

ITepBbIii porece BKIIIOYAET B ce0s TPU OCHOBHBIE PEAKIUH, OCYILECTBIIEMBbIE B OTIEIbHBIX
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PEaKIMOHHBIX alapaTax: MpsSMOe XJIOPUPOBAHHME 3THIICHA 10 1,2- AMXJIOpITaHA, OKUCIUTEIbHOE
XJOpPUPOBAHUE ATWIEHa 10 1,2-muxiyiopaTaHa W JETUAPOXJOpHpoBaHUE 1,2-AuXyopsTaHa a0
XJIOPUCTOTO BUHUJIA.

Bropoit mporecc Takxke 3WKIETCS HAa TPeX PEeaKLMsX, OCYIIECTBISEMBIX B OTICIbHBIX
anmaparax MOpsSMOro WIM OKHCIUTEIBHOTO XJOPUPOBAaHUSA dTWieHa 110 1,2-muxioperana,
TEPMHUECKOE WM KaTaIUTUYECKOE NEeruJIpoxJiopupoBaHue  1,2-IuxyiopsTaHa A0 XJIOPUCTOTO
BHUHUJIA U Ta30(a3HOE TUAPOXIOPUPOBAHNE AalETUJICHA JI0 XJIOPUCTOTO BUHUJIA C UCTIOIb30BAHUEM
KaTajau3aTopa XJopujia pTyTH.

OxHUM W3 BaXHBIX NyTeH MHTEHCU()HMKALMU TPOLECCOB ACTHUAPOXJIOpUpOBaHUS 1,2-
JIUXJIOPATaHA U TUIPOXJIOPUPOBAHUS alleTUJICHA C IIeJIbI0 TOTYyYEHHS XJIOPUCTOTO BUHMIIA B OJTHOM
peaKTope SBISCTCS CO3JAHUEC KATATUTHYECKOH CHUCTEMBl OJHOBPEMEHHO aKTHUBHOW i 00enx
peakuuii B MACHTUYHBIX TEXHOJOTUYECKUX YCIOBUSIX.

OnHNM W3 CEpbe3HBIX HEIOCTATKOB pa3pabOTaHHBIX 10 HACTOSIIETO BPEMEHU COJIEBBIX
KaTaJnu3aTopoB ACTUAPOXIOPUPOBaHUs 1,2-AUXJIOpPITaHA SBIAETCS TO, YTO OHU HE IO3BOJIAIOT
CEJICKTUBHO TOJIy4aTh BUHUIXJIOpHUA. [IpuymHON 3TOrO SBISIETCS, MO-BUJIMMOMY, HE COJeBas
no0aBKa, a XUMUYECKUH COCTaB M CTPYKTYPHAs XapaKTepUCTUKA TPUMEHSIEMbIX HOCUTENECH.

OT0 OOCTOSATENBCTBO U  ONPEACTSET HEBO3MOXHOCTh HCIOJIB30BAaHUS MMEIOIIHXCS
KaTaJUTHUYECKUX CHUCTEM B COMPSHKEHHBIX PEAKIUAX IETUIPOXJIOpUpoBaHUs 1,2-aMXJIOpITaHa |
TUAPOXJIOPUPOBAHMUS ALIETUIICHA.

HccnenoBanbl — KaTaIUTUYECKME  AKTUBHOCTH  OKCHAHBIX  CHCTEM B pEaKIHIX
JIETUAPOXIJIOpUPOBaHUs 1,2-MUXI0pITaHa U THAPOXJIOPUPOBAHUS AIlETHUIICHA B XJIOPUCTHIN BUHUII-
OKCHJIbl ANIOMHUHHMS, CUJIUKOTEIH, aKTUBUPOBAHHBIE YITIM U KEPaM3HUTHI, a TaKkKe HX COJIEBbIE
MIPOU3BOIHBIE.

YCcTaHOBIEHO aKTUBHpYOIEe AeicTBue xiopuaa IuHkKa. Kepams3ut ¢ Henecenuem 3,0-
Macc, % XJopHuaa IUHKA IO3BOJIET OCYIIECTBUTH IPOLECC COBMECTHOrO IpeBpauieHus 1,2-
JTUXJIOP3TaHa U THUAPOXJIOPUPOBAHUS AlETUIIEHA B XJIOPUCTBIM BUHWI IPU TEMIIEpaType 400°C,
BpPEMEHHU KOHTaKTa 3 CeK., COOTHOIIeHHH 1,2- nuxjopaTaHa K aneTwieHy paBHoMmy 0,5 ¢
MaKcUMalbHOUM KoHBepcuen 1,2 — nuxnopatana 75,0%, auerunena 100%, ¢ BBIXOAOM XJIOPUCTOTO
BHUHMWJIA HA CyMMY IIpOpearupoBaBIIuX BemecTB 97,5%.

BENZIN VO KEROSIN FRAKSIYALARINDAKI AROMATIK
KARBOHIDROGENLORIN DESEN-1 iLO ALKILLOSMOSI PROSESININ KINETIK
MODELI

Mommadov Z.A., Haciyeva S.R., Aliyev N:B, ismayllov N.R., Cafarov A.A., Nacafov F.I.
SOCAR “Azorikimya” IB, Sumqayit §., Azarbaycan
zakirA.mammadov@socar.az

Benzin vo kerosin fraksiyalarindaki aromatik karbohidrogenlorin desen-1 ilo alkillogsmasi
prosesinin kinetik modelini qurmaq {igiin, prosesin gedisi haqqinda asagidaki forziyyslor irali
siirtilmisdiir.

Molum oldugu kimi, benzin va kerosin fraksiyalarinin torkibinde 10+ 30 % kiitlo miqdarinda
miixtolif Cg+ Cyp aromatik karbohidrogenlori vardir. Aromatik karbohidrogenlorin ¢ox olmasi
piroliz prosesi zamani ki¢ik molekullu olefinlorin ¢iximlarini asagi salmagqla yanasi, sobalarinin is
miiddatinin azalmasina va koksun artmasina sabab olur [1]. Problemin halli {igiin benzin vo kerosin
fraksiyalarinin torkibinde olan aromatik karbohidrogenlorin aliiminium xlorid katalizatorunun
istirak1 ilo a-olefinlorlo alkillosdirilmasi istigamotinds islor aparilmisdir. Bu mogsadlo aparilan
tocriibi materiallardan istifade etmokls, benzin vo kerosin fraksiyalarinin torkibindoki aromatik
karbohidrogenlorin a-olefinlorlo alkillogdirilmasi prosesindo gedon osas reaksiyalar alkillogsma,
oligoalkillosmo, transalkillosmo reaksiyalardan ibaratdir. Benzin vo kerosin fraksiyalarinin
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torkibindoki aromatik karbohidrogenlarin desen-1 ila alkillogdirilmasi prosesinin kinetik tonliklorini
qurmagq {igiin prosesdo asagidaki reaksiyalarin geds bilmasi qobul edilmisdir:

Ar + CioHzo — ArCioHoy; Ar CioHa1 + CioHoo — Ar(CigH21)2
CioHzo + CioHzo — CooHago Ar + CxHso — ArCyoHa;
Ar + Ar(C10H21)2 — 2ArCqoHs1 (l)

1. Baslangicda olefinlo katalizator kompleksi birlogorok aktiv araliq komplekslor omolo
gatirir.

2. Alkillosma prosesindo oavvalco mono-, sonra iso dialkilaromatik birlosmolor yaranir.

3. Olefin karbohidrogenlari (desen-1) bir-biri ilo birlogorok oliqomer birlogsmolor (burada
osason dimer) Verir.

4. Olefin oligomer ilo aromatik karbohidrogenlar birlogarak oliqoalkilat verir.

5. Xammaldaki ilkin aromatika ilo prosesds alinan dialkilaromatika arasinda transalkillosma
reaksiyalar1 gedo bilir.

Yuxaridaki forziyyslors asason (1) mexanizmina gora prosesin morholslor ilizro asagidaki
reaksiyalarin1 yazmagq olar:

C1+X18 $® C3+CiCs +X1s ¥® Cy +C;C, + X158 $® Cs;
K
Cs+Cks S® XpCr+X1s 8® €3 +Cy; C +Css ¥® 2C, )
(2) Mexanizmlorindo Cj-aromatik karbohidrogenlorin; Cp—desen-1-in; Cs-monodesilaro-

matikanin; Cy-didesilaromatikanin; Cs-oliqgomerin; Cg-oliqoalkilatin; Cy-AlCl;  Kkatalizator
kompleksinin; X1, X; iso araliq katalitik komplekslorin qatiliglarini (mol/l) ifads edir.

dC1 dCz
d;: =- K3C;X; — KgCiXs —KoCi Xy 1 di == KiCoXy + KoX; —KsCoXy:

des des des
d. = K3C1 X1 — KyCsX1 +2KgC1 Xy d, = K4C3X1 — KoCi1Cy ; d;, = KsCoX1 + KgCsCy +K7 X5 ;

dCE.

d, = K8C1X2 ;

dxi1 dx2
dr = K1C2Ck — K2X1 —K3C1X1— K4C3X1 —K5C2X1 ; dr = K6C5Ck — K7X2 —K8C1X2 (3)

(3) Tonliklor sistemindo X; vo X araliq komplekslorin balans tonliklorino Bodensteynin
araliq komplekslorin qatilig1 nozariyyasini [2] totbiq etsok, asagidaki xotti tonliklori aling:

K1C2Ck — K2X1 —K3C1X1— K4C3X1 fK5C2X1:O (4)
K5C5Ck — K7X2 —K8C1X2:0
(4) Tonliklorin hallindon X; vo X, ligiin asagidaki ifadslori alariq:

K¢KgCyCsCi
X= K7 +KzCy (5)

(4) Tonliklarini (3) sistemindos nazars alsaq, onda prosesin asagidaki kinetik modelini alariq:
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dC1 K1K3E1CECE B KGKECZCEGK

= - -KqgCyC
dt Kz + K3Ci + K4C3 + KsCy K; +KgCy EE
dc; (K3 - K5C2)(K;C2Ck)
=-K,C,C
d, 12kt R RS0, + KaCs +K:Cy
dSs _ 1€y - KaCs) K1k +2KsC4C
dt B 3™ 43 Ky + K3C4 + KyC3 + K C, Fh1n4
qu_. K1K4C2C3EE
= - KqCyCy
dt Ky + K3Ci + KyCg + K- Co : (6)
d K;KsC2C KgK-CsC
Cs 1hs0y 0k phrls K K, CsCq

dt =K2+K3E1+K4C3+K5C2 K. +KgCy

dl:ﬁ, _ KGKEC:[CECE
d;,  K; +Kg(,

(6) Kinetik modelina daxil olan kinetik parametrlorin (K;) qiymatlorini tapmagq ligiin qeyri-
xotti proqramlasdirma metodlarindan olan, Pauelin [3], Rozenbrokun [4] vo Mak-Kormikin
alqoritmlorinin kombinasiyalarindan istifado olunmusdur. Adlar1 ¢okilon metodlarin har iiciinds do
funksiyanin minimumunu tapmaq {i¢iin yalniz funksiyanin qiymetindon istifado olunur. Bu da
onlarin daha dayanigli islomasino imkan verir. Prosesein kinetik modelini togkil edon (6) qeyri-xatti
diferensial tonliklor sistemini hall etmoak ti¢iin Kutta-Merson alqoritmindan istifads olunmusdur [5].
(6) kinetik modelina daxil olan kinetik parametrlorin (K1) qiymsatlorini tapmaq tliglin mogsad
funksiyasinin,yoni modello tocriibi verilonlorin uzlagmasi kriteriyasini asagidaki sokildo qobul
etmisik. Burada C’ji vo (" - komponentlorin uygun olaraq tocriibi vo modello hesablanmis
qiymatloridir. Benzin fraksiyasi tiglin (6) kinetik modelina daxil olan reaksiyalarin siirot sabitlorinin
logarifmaslarinin miixtolif temperaturlar tigiin qiymatlori tapilmisdir.
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Di-, TETRAHIDROPIRIMIDINTIONLARIN SINTEZINDO MUXTOLIF
KATALIZATORLARIN ISTIRAKI iLO ALINMIS NOTiCOLORIN
MUQAYISOLI TOHLILI

Farzsliyev V.M., Sucayev 9.R., 9liyeva M.N., Maharromov G.M.
AMEA Asqarlar Kimyas Institutu, Baki s., Azarbaycan
s.afsun@mail.ru

Birmorhololi tickomponentli kondenslosmo reaksiyalarinin gedisindo katalizator holledici
amillordon biridir. Istor triazintion, istorsa do pirimidin(on)tionlarin sintez reaksiyalarinda qarisiq
izorino miixtolif hallogen tursularinin (trifliior-, trixlorsirks tursulari) hesablanmis migdarinin olavo
edilmasi daha mogsadouygundur.

Tsiklik tiokarbamid téromolorinin sintezindo hallogenli tursulardan basqa, heterogen
katalizatorlardan — NiCl,.6H,0 istifads etmoklo onlarin da rolu todqiq olunmusdur.

0) H
s O o0 Ry
)J\ M H* N|C|26H20 RZ
+ NH
HN"  NHp Ry Ro - 2H,0
R3

I. R;=CHg;; R,=0C,Hs; R3= CH3; R,=CH

Il. R;=CHjg; R,=OCHg; Ry=H; R,=OH (1 V)

l1l. R;=CHa; R,=OCHj3; Ry=H; R4=CHj

IV. Ry=CHj; R,=OCH3; Ry=H; R,=Cl

V. R;=CHj; R,=OCHa; Ry=H; R,=NO,

Reaksiyanin mexanizmino goro, N-asiliminiumtion aldehid vo tiokarbamidin NiCl;
katalizatoru ilo stabillogdirilmis reaksiyasi vasitosilo formalagmis asil imin vasitogisinin yaranmasi
naticasindo formalasir. Sonra tsikllosmo vo suyun ayrilmasi bas verir, daha sonra -ketoefir enolat
asil imina birlogerok miivafiq pirimidintion amalo gatirir.

N|/ \NI

\/\
0 s

Il
)l\ C NiCl,.6H,0 ‘
P 2-6H;
Ar H HN NH, ——— >
1 2 -H0 Ar” 37H Ni
Ni
AN

41 R{ Ro

Ar

0 o Ar

NH R NH
/L %
\ S -H,0 R; 0 S
H H2N
6 5

Bu sortlor altinda mohsuldarliq klassik Biginelli proseduru ilo miiqayisods xeyli doracado
yiiksok olur. Belo ki, orto, meta, vo para vaziyyatlordo hom elektron veron, hom do elektron alan
ovozedicilor dastyan bir ne¢o aromatik aldehid yiiksok mohsuldarliq oldo etmoys imkan verir. ©ldo
olunan naticalor Cadval 1-do 6z oksini tapmisdir.
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Cadval 1. Radikallardan asili olaraq, pirimidintionlarin ¢iximi1

Umumi Radikal Birlosmo | Cixim, %
formul R, R, R; R4 Ne
L CHsz | OCyHs | CH;3 OH I 80
8 CH;z | OCHj3 H OH Il 85
- LK CH3 | OCHj3 H CH; Il 74
o CH; | OCH; | H Cl vV 76
CH;z | OCHj3 H NO, \Y/ 82

Zorif 1izvi sintezin osas problemlorindon biri birlosmolorin asan oldo olunan ilkin
maddolordon sado, tohliikasiz, ekoloji vo iqtisadi cohatdon olverisli tisullarla alinmasidir. Aparilan
aragdirmalar noticesinde miioyyon edilmisdir ki, miixtalif ion mayelorindon katalizator kimi istifado
eyni anda hom ¢iximin, hom reaksiya miiddotinin azaldilmasi, hom do ekoloji tarziligin
qorunmasina sabob olur. Biz do bu iisulu, miivoffoqiyyetlo tiokarbamid asasinda totbiqils, yiiksok
natico alda etmisik.

HO,S0,

Z ko (0] Ar

0
0 i N
R /“\ CH, (kat) R NH
)k + ! * HyN NH, — at) R | /K
Ar H
Ry Ry

0 NT s
H
Reaksiyanin mexanizmi asagidaki kimi ehtimal edilir. Birinci merhslodo katalizatorun
istiraki ilo aminokarbonil (III) omalo gotirmakls, tiokarbamid (I) aromatik halqaya (II) birlesir vo
sonradan dehidratlasir (IV). lkinci morholodo asetilasetonun N-bezaltiokarbamidlo (IV)
reaksiyasindan qapanmamis tioureid (V) amalo golir vo sonra asas mohsula (VI) tsikllosir.

HO550,
[ x H
CH3 _H 5
{ci@k—\ OH S H,0
> —2> /U\ N
ArAH HN" NH,  Ar N/U\NH2 H,N™ N SAr* le Rz
! I Ho v o 49
Ar Ar Ar
H
Ry NH R, ZO R, NH
— « Joo— |
ROQ S, )* RS
H
\Y% Vi

Bu yolla ion mayesi katalizatorun ¢ixima tasiri dyronilmisdir. Digor katalizatorlarla birlikde
alian naticalorin miigayisasi iso Cadval 2-do 6z oksini tapmigdir.

Cadval 2. Miixtolif katalizatorlardan isitifado olunmaqla alinmis naticalorin miiqayisosi

Katalizatorun | Katalizatorun Reaksiyanin Osas mohsulun
novil miqdart (ml) miiddoti (saat) ciximi, %
CCI;COOH 0.05 4 60-65
CF;COOH 0.05 2 75-80
NiCl,.6H,0 0.05 2.5 70
N-MPHS 0.05 1 95
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Miiqayisoli tohlil gostorir ki, ion maye kimi N-MPHS katalizatoru istifado etdikdo ¢ixim
95%-o yiiksalir vo katalizator katalitik aktivliyini saxlamaqla 4-5 dofo tokrar istifado oluna bilir.

JETUAPUPOBAHUE AJIKAHOB MOJIEKYJIAPHBIMU KOMIIVIEKCAMH
METAJUIOB

ATanauia A. Kopuaze
Hucmumym memannoopeanuueckou xumuu, Paxyiomem mouHblX U eCmecmeeHHbIX HA)K,
Tounucckui 2ocyoapcmeaenuslil yrueepcumem um M. /[picasaxuweunu,
0179 Tounucu, npocnexm Yasuasaosze 3, I py3us
E-mail: avthandil.koridze@tsu.ge

OneuHsb! ABISAIOTCS UCXOIHBIMU COEAMHEHUSIMA BO MHOTUX XMMUYECKHX MPOLIECCAX, TAKUX
KaK MPOU3BOJICTBO TOJMMEPOB, JETEPICHTOB, JIyOPHKAHTOB, a TAaKK€ B TOHKOM OPraHHMYECKOM
cuHrese. CyllecTBYIOLIUE MPOMBIIUICHHbIE MPOLECChl MOITY4YEHUs 0le(UHOB JEruipupoOBaHHEM
AJIKaHOB Ha TETEPOreHHBIX KaTalM3aTopax MPOTEKalT B kecTkux ycnoBusx (400-6000C) u He
OTJIMYAIOTCS CEeJIEKTUBHOCTBIO. [l0o3TOMy pa3paboTka NOMOIEHHBIX MPOLECCOB SIBISETCS BaXKHOU
3ajaueii ¢ TOYKU 3PEHUs CEJICKTHBHOCTH, YHEPTOCOEPEKEHNUS M SKOJIOTHH.

K nacrosmemy BpemeHu Haunbosiee 3(pPeKTUBHBIMM KOMILJIEKCAMU NEPEXOJHBIX METAJJIOB
ISl ISTUAPUPOBAHUS AJTKAHOB SIBJISIFOTCS TaK HAa3bIBAEMbIE MMHCEPHBIE KOMILIEKCHI, B OCOOCHHOCTH
npou3BoaHbie upuausa. Kpeir Jlxencen n Yuibsam Kacka [1] BhepBble onucali NpUMEHEHUE
ouc(dochunoBoro) muncepHoro komruiekca upuaus IrH2[2,6-(t-Bu2PCH2)2C6H3] (IrH2[P,C,P],
1) B gerunpupoBanuu nukiookrana (COA) ¢ oOpa3oBaHuEM LIUKIOOKTEHA, B IPUCYTCTBUU mpen-
oyrumtuiena (TBE) kak aknentopa Bogopoaa.

B nocnenyromem ObUIM CUHTE3MPOBAHBI TEPMUYECKH O0Jiee YCTOHYMBBIE U KAaTaTUTUYECKH
0oJjiee aKTHUBHBIE TUHCEPHbIE KOMILIEKCHI paznuuHoro tuna [2]. Tak, Mopuc bpykxapr [3] nmokazain,
uyro Oouc(pochunuTeiit) komruieke upuaus IrH2[2,6-(t-Bu2P0O)2C6H3] (2) sBasiercst mpuMepHO Ha
nopsA0K OoJjiee aKTUBHBIM KaTanu3zaTopoM B craHgaptHoil peakuuun ¢ COA/TBE, yem ero
ouc(dpochunosslit) ananor 1. Eme Oosiee akTUBHBIMHM KaTalU3aTOPAMU OKa3aJIMCh MOJYYEHHBIEC B
naboparopun A.A.

Kopunze [4] 6uc(dpochuHOBBIE) TMHCEPHBIE KOMIUIEKCHI HPUJIUS Ha OCHOBE METAJUIOLICHOB
IrH2[{2,5-(t-Bu2PCH2)2C5H2}M(C5H5)] (M=Fe, 3; M=Ru, 4). 3nauenus npoaykruHoctH 3300,
2571 u 1893 ObulM AOCTUTHYTHI B ACTUAPUPOBAHUU IUKIOOKTaHa, mpu 180 OC 32 8 q, I8
KOMIUIEKCOB 3, 4, ¥ 2, COOTBETCTBEHHO [4].

A.A.Kopuze Takxke 1mokasal, 4To CyIIeCTBEHHbIE pa3IMyusl B KaTATUTHUECKONW aKTUBHOCTU
KOMIUIEKCOB 1, 2 m 3 SABNAIOTCS HE CIIEACTBHEM DJIEKTPOHHBIX CBOMCTB COOTBETCTBYIOIIMX
MUHCEPHBIX JIMTAH/I0B, a ONPEAEISAIOTCS B OCHOBHOM CTEPUYECKUM (DaKTOpOM — BEeIUYMHOM yria P-
Ir-P B xomIIIekcax, T.€. JOCTYIMHOCTHIO KaTATUTHYECKOTO IIeHTpa s cyocTpaTa (ankanHa) [4,5].

Bo3MoxHOCTh 0€3aKLENTOPHOTO JETUAPUPOBAHMS AJKAHOB IMUHCEPHBIMH KOMIUIEKCAaMHU
upuaus Obula nmpoaeMoHcTpupoBaHa AnaHoM ['ongmanom [6]. [IpumeuaTenbHO, 4TO B cilydae H-
aJIKAHOB ~ KMHETHYECKMMM TPOJYKTaMH JETHIPHPOBAHUS  SBIAIOTCS Hamboiee LEHHbIE
TepMHUHAJIbHbIE 0JIe(UHBI, KOTOPBIE Jlajiee N30MEPHU3YIOTCSI B UHTEpHAIIbHBIE [2,6].

[Tonarator, uro BbICOKas 3((HEKTUBHOCTh METUAPUPOBAHMS AJIKAHOB MUHCEPHBIMHU
KOMIUIEKCAMH UPUJHS SBISIETCS CIEACTBUEM WX TOBBIIICHHONW TEPMHUYECKOW YCTOWYHMBOCTH (UTO
O0YyCJIOBJIEHO TMPOYHBIM CBS3bIBAHMEM MeTajula TPHJAEHTATHBIM MHHCEPHBIM JIMTaHIIOM),
MEPUIMOHAILHOTO PACTIONIOKEHUS JIUTAHIOB, ¥ HAJTMYUSI OOTaToro AJIEKTPOHAMH KaTaTUTHIECKOTO
nentpa Ir (I). Oxnako BeicokoakTuBHBIE YacTullbl Irl[P,C,P] He TONBKO aKTUBHPYIOT XUMHUYECKU
nHepTHBIe cBsi3u C-H anmkaHOB IyTeM OKHCIHMTENBHOTO TPHCOSAWHEHHS K METaJuly, 3TH JKe
HEHACBIIICHHBIC YACTHIIbI JIETKO PEarnpyloT ¢ BOAOH, ojepuHaMu (MPOIYKTaMH JAETHIPUPOBAHUS
ankaHoB) M gaxke N2, ¢ oOpa3oBaHHEM BIIOJIHE CTAaOWMJIBHBIX aIayKTOB. KHCIOpO, BO3MOXKHO
HanOoJee JKeNnaTeNbHbI peareHT JUisd KPYMHOMAcIITaOHO! (YHKIMOHATM3AIMK aJTKaHOB, JIETKO U
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HeoOparumo mpucoenuusiercss k dyactumam Irl[P,C,P]. OueBumHo, 4YTO OTH CBOHCTBA HE
OJ1aronpHUsATCTBYIOT IPUMEHEHHUIO YKa3aHHBIX KOMIUJIEKCOB UPUAMS B IPOMBIIIIEHHOCTH.

B cBsi3u ¢ 3TUM HMHTEpec NpelncTaBiseT HEAaBHEE cooOmieHue [7], COrllacHO KOTOpOMY
npousBogHbie upuaus (III) Taxke cmocoOHBI meruapupoBaTh ankadbl. Tak, N,C,N muHCEpHBIHA
komruieke upuaust (111) (Phebox)Ir(OAC)2H20 (5; Phebox=2,6-6uc(4,4-1uMeTHIN30KCA30IUHIL )-
3,5-numermndenni) akTuBupyeT cBs3b C-H ankana, HO PH 3TOM YCTOWYHUB K ACHCTBHUIO BOJIBI.

bonee toro, kak mokaszamu Kapen ['onnbepr m Anan [onpman [7], B peakmuu 5 ¢ # —
oktanoMm 1pu 200 °c obpaszyrorcs ruapuaabiii komruieke (Phebox)Ir(OAc)H (6) u okTeHsl; nanee
runpun 6 Mmoxer pearnpoBath ¢ O2, pereHepupys UCXOAHbBIN KOMIUIEKC 5.

Eme ogHO mepcrnekTUBHOE HalpaBieHHEe B  pa3paboTKe MPAKTUYECKH  BaXKHBIX
KaTaJu3aToOpOB JIETHAPUPOBAHUS AJIKAHOB 3aKJIIOYAETCSl B IOJNYYEHMM TaKMX KOMILUIEKCOB C
OMJIEHTAaTHBIMU U TPUACHTATHBIMH MUHCEPHBIMHU JINTAHAAMH, JUIsl KOTOPBIX BO3MOXHA KOOMEpalus
MEKIy aTOMOM MeTaJuia U IPSO YIIepOAHBIM aTOMOM METAJUNTUPOBAHHOTO apOMATHUYECKOTO KOJIbIIA
[8,9].

B nacrosiee BpeMs BenyTCsi MHTEHCUBHBIC UCCIIEAOBAHUS B YKA3aHHBIX HAIIPABICHUSX.

B cBere orpoMHOro mporpecca, IOCTHUTHYTOTO 3a IIOCIEAHHE [IBa JIECATHIICTUS B
METAJUIOKOMIUIEKCHOM ~ JIETUAPUPOBAHUM  AJKAHOB, MOXHO OXHUAaTh 4YTO  JaJbHEHIINE
UCCIIEIOBaHMs B ATOH OOJIACTH MPUBEAYT K elle OOJBbIIMM YCIeXaM U B pe3ylbTare CO3IaHHI0
HOBOH TEXHOJIOTUHU MPOU3BO/ICTBA OJIC(HUHOB.
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OKHUCJIEHUME IUKJIOTI'EKCAHOHA B IPUCYTCTBUU METAJIJIOITIOJIMMEPHBIX
KOMIIVIEKCOB NIOJIUDTUJIEHUMHUHA

CyneiimanoBa P.I'., 3eiinanioB H.A., baganosa O.T., Kyan6exosa JI.H.,
KynauneBa A.P., Ucazage A.D.
Hnucmumym kamanuza u Heopeanuyeckol xumuu umenu akademuxa M.Hazuesa
HAHA, 2. baxy, Asepbatioscan
suleyman.rena@gmail.com

B maGoparopuu pa3paboTaH MeTOJ CHHTE3a IOJIMMEPOB C KOMIUIEKCOOOPa3yIOMUMHU
(byHKI_[I/IOHaJIBHBIMI/I rpynmnaMu Jjid UCIIOJIB30BaHUSA HX B KauCCTBC COp6€HTOB, CCJICKTUBHBIX K
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noHaMm MertayioB. OH OCHOBaH Ha WCIIOJB30BAHUM <«IIAMSITH» TOJMMEPHOW KOMIIO3UIIUU U
3aKIII0YaeTCsl B MPEIBAPHUTEIBHON HACTPOHKE MaKPOMOJIEKYJ HECIIUTOTO KOMIIEKCOOOPa3yIOIIETro
nojuMepa Jjisi COpOUpyeMbIX HOHOB TOJIOKEHUS C TOCIEAYIOmeH (UKcanueil ONTUMAIIbHBIX IS
copOIMu MOHOB KOH(popMammend IMOCPEICTBOM MEXKMOJICKYJIIPHOTO CINUBAaHHUS W YIAJICHUS
ma0JOHHBIX HMOHOB W3 CIIUTBHIX copOeHTOB. CmmThle TakuM 00pa3oM COpPOCHTBHI MOTYT
«3aIOMHHATBY CBOIO MPEILICTOPHIO.

Hamu uccnenoBana kaTtaquTHyecKas aKTHBHOCTh HMOJMMEPHBIX COPOEHTOB, COJEpIKAIIMX
UMEHHBIC (YHKIIMOHAJBHBIC TPYIIIBI, MPEABAPUTEIHHO HACTPOCHHBIC Ha COPOIIMIO MOHOB MEIU
(HCu) u nukens (HNi) B peakiuu xuakoha3HOTr0 OKUCICHHS IUKIOTCKCaHOHA.

[TpoBeieHbI ONBITHI B IPUCYTCTBUU KOMILIEKCOB nosimdTHiaeHnMuHa (II9W) HacTpoeHHBIX 1
HeHactpoeHHbix Ha Menb (HCu u HHCu). IIpy uIeHTUYHBIX YCIOBHUSAX aKTUBHOCTh KOMILIEKCOB
(HCu) Beimre, yem (HHCu). Ilpu u3menennn konnenTparuu komiuiekca (HCu) Ob110 ycTaHOBIICHO,
9TO YMEHBIIICHHE KOJIWYECTBO KATalU3aTopa MPUBOAHWT K IOAABICHUIO CKOPOCTH MPOTCKAHUS
BTOPUYHBIX PEAKIMH, YTO COOTBETCTBEHHO MPHUBOAMT K IMOBBIIICHUIO CEJICKTHBHOCTH IPOIECCA.
Tak mpu NOHMKEHUHM KOHIICHTPAIIMU KaTajau3aTopa BIBOE, KOJIUYECTBA 0OPA3yIOMIUXCS JTAKTOHOB
PE3KO YMCHBIIACTCS, OJHAKO, CKOPOCTh OOpa30BaHMs KHCIOT OCTaeTCs MpPaKTHYSCKH 0e3
M3MeHeHHs. TakKe peakuusi OKHCICHHs IMKIOTeKCaHOHAa B JKUJAKOM (aze paccMOTpeHa B
npucyrctBun  komiuiekcoB (HNi) u (HHNIi). BeisiBieHo, 49To KaTtaluTHYecKas aKTHBHOCTD
komiiekcoB  (HNi) Gonbiie mo cpaBHenuto ¢ komruiekcom (HHNI), HO ycrymaer akTuBHOCTH
komruiekcos (HCu).

Takum  oOpa3om, wuccienoBaHHE SKUAKO(PA3HOTO OKHCICHHS IUKIOIeKCaHOHA B
MPUCYTCTBUU KOMILJICKCOB MEIM U HUKENs cO ciuThiM 1DV HacTpOESHHBIMH M HEHACTPOCHHBIMU
HAa WOHBI METAUIOB TIOKa3alM, YTO YKa3aHHbIE KOMIUIEKCHI OOJIAZal0T KaTaJUTHYECKON
AKTUBHOCTBIO, MPHYEM COpPOCHTHI, TPEABAPUTEIBLHO HACTPOCHHBIE HA HMOHBI METaJIOB
KaTaJTUTHYECKH 0oJiee aKTUBHEI. [IpHMMeHEeHNEe HACTPOCHHBIX COPOCHTOB 3HAYUTEIIHHO TIOBBIIIACT
CEJIEKTUBHOCTH MPOIIECCa, TIOJABIISISE CKOPOCTh HEKENIATEILHBIX BTOPUYHBIX PEAKIINH.

MNOJYYEHMUE INOJIN®YHKIINOHAJBHBIX MOHOMEPOB HA OCHOBE
AJIKEHWJI®EHOJIOB U CUMMETPUYHbIX TUBPOMAJIKAHOB

MareppamoB A.M., baiipamos M.P., Araesa M.A., U6parumos U.I'., 'acanosa I'.M.,
Ausmesa C.I'., AckapoBa I'.M., I'yceiinoBa P.A.
bakunckuii cocyoapcmeennwiii ynusepcumem, . baky, Azepoatioscan
e-mail:gull.askar@mail.ru

B mpomeccax cuHTe3a MHOTOYMCICHHBIX CTPYKTYPUPOBAHHBIX (CIIHUTHIX) MOJIUMEPHBIX
MaTepHuajioB, UCMOJIB3YEMbIX B Ka4€CTBE MATPHIl JIJIsi CO3/JaHHS COPOCHTOB, KaTaJaM3aTOPOB U JIp.
LIEHHBIX MNPOJYKTOB, IIMPOKOE MPUMEHEHWE HAIUIM CIIMBAIOIIME COMOHOMEpHI, B YaCTHOCTH,
IIUBUHWIOECH30JIbL.

CrnenyeT OTMETUTH, YTO (DU3MKO-XUMHUYECKHE M JKCIUTyaTallHOHHBIE CBOMCTBAa KOHEYHBIX
CIIUTBIX CTPYKTYP 3aBHUCST HE TOJBKO OT CTPOCHHS HUCXOJHBIX MOHOMEPOB M YCJIOBHI CHHTE3a, HO
U OT CTPOEHUS UCTIOIB3YEMOTO CIIMBAIOUIEro arenTa. [Ipu noaydyeHuu nojJMMEpHBIX MaTEPHAIIOB C
3aTaHHON YJIeTbHOM TTOBEPXHOCTHIO M YACTOTOW CETKH BAXKHBIM SIBIIICTCS PETYJIUPOBAHNE YACTOTHI
ceTku. HecMOTpsi Ha MIMPOKOE HCIOJIb30BaHUE TUBHHUIOEH30JIOB, KAaK CINHMBAIOIIMX areHTOB, B
mporeccax CBOOOJHO-PAIUKATBHOM  COMOJIMMEPHU3AIMN ¥ COMOJMMEpPU3aIlid  BUHUIIBHBIX
MOHOMEPOB (CTUpOJIa, aKPWJIOHUTpWJIA, BUHWIALIETaTa WU Jp.), UM HPUCYIIU CYIIECTBEHHBIC
HEJOCTaTKU. V3-32 BBICOKOM SK30TEPMUYHOCTH PEAKIIUHU TPYAHO OCYIIECTBISATH OTBOJ TEIUIa U
pEeryJaupoBaHUE MOJIEKYJISIPHO-MACCOBOTO  PACTPEEICHUSI TMOJUMEPHBIX Ieneil KOHEYHBIX
COCTUHEHU.
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B pasButMM COBPEMEHHOM IIOJIMMEPHONM XUMHUU HJAET IIOUCK HOBBIX MOHOMEpPOB H
COMOHOMEPOB (CIIMBAIOIIMX areHTOB) W MHOTHE CHHTE3bl 0Oa3upylOTCsl Ha H3BECTHBIX
KJIACCUYECKHUX PEAKLUAX OpraHu4ecKod XMMuHU. Tak, onupaschb Ha HW3BECTHBIE PEAKLIMM CHUHTE3a
MPOCTHIX APUPOB 110 BUIBIMCOHY, MOKHO MPOBECTH PEAKIIUU HYKICOPHUILHOTO 3aMEIICHUS MEXIY
alleHWI(heHOJIaMH  Pa3JIMYHOTO  CTPOEHUS W CUMMETPUYHBIMU  JTUTAJIOr€HAIKaHAMU U
CUHTE3UPOBATH 1IEJIbIi PsiJi HOBBIX MOJU(YHKIIMOHATBHBIX MOHOMEPOB:

OH O—(CH2)—0 O— (CHy),Br
CH,~CH=CH, CHp=HC—H,C i i CHy~CH=CH, i CHy-CH=CH,
(- ) (IvV-v)
OH — (CH2)— O O—(CHy),Br
CH=CH—CHj con —HC=HC CH=CH—CHj CHy-CH=CH,
+ Br(CHy).Br —» +
—KBr
(VII-X) (X1 -XI11)
—(CH2)7—O — (CH2),Br
CHz;—C=CH; CH3-C=CH,CHs-C=CH, ~ CH3—C=CH;
(XIV-XVII) (XVI1-XX)

Peaknus nBOWHOM KOHAEHCAIMM IPOBOJMIIMCH B CpPENE HM30IPOIAHONA B TNPHUCYTCTBHUH
cnuptoBoro pacteopa KOH u nmpomotopa KY npu temneparype 80°C. Ilpouecc 3aBepuiaercs B
tedyeHne 30 MHMH ¢ 00pa30BaHUEM COEJUHEHHM JBYX THUIIOB- OHC(aIKEHUWI(PEHOKCHAIKAHOB) U
(ankeHMI(peHOKCH)OpOMANIKaHOB (MX COOTHOIIEHHE 3aBHCUT OT peareHToB). IlepBble M3 HUX, Kak
BUJHO U3 CTPYKTYpBI, COJIEPKAT B CTPYKTypax JB€ aJIKCHWJIbHbIE Ipynmnbl. [IoaTOMy OHH MOTyT
HalTH TPUMEHEHHE B KaueCTBE CIIMBAIOIIUX COMOHOMEPOB IIPH CHHTE3€ TPEXMEPHBIX
MOJINMEPHBIX MaTepHUajOB Ha OCHOBE BHHWIBHBIX MOOHOMepoB. IIpu uX wHcHoONb30BaHHMU B
OCHOBHOM 00pa3yroTcs peIkoceTyaTble MaTepuaisl (B OTJIMYME OT JUBHHMUIOEH30J1a, 00pa3yoLero
I'yCTOCETYAThl€ CTPYKTYPHI).

B uacTHOCTM OHUM OBLIM HCIOJIB30BaHbI NMPH CHUHTE3€ CIIUTHIX COMNOJIMMEPOB CTHUPOJIA C
MaJ€MHOBBIM  aAHTHJPUAOM,  KOTOpOrO  Iocie  ruaposn3a  o0JajailoT  BBICOKUMU
KOMIIJIEKCOOOpa3yoIMMH CBOMCTBAMU IO OTHOLIEHHWIO K YPaHWI-MOHAM, 4YTO IO3BOJIAET HX
PEKOMEH10BaTh B Ka4eCcTBE COPOEHTOB ISl OYMCTKH BOJHBIX CUCTEM OT YPAHOBBIX COECUHEHHH.

CoenuHeHus, colepiKallde MOJBMXKHBIM aroM Opoma, JIETKO BCTYMAIOT B PEAKIUH C
aMuHaMH (B TMPHUCYTCTBUU TPHUATUIAMHHA) U MHPUIUHOM C OOpa30BaHHUEM COOTBETCTBYIOIIHUX
aMHUHOIIPOU3BOIHBIX Y MIMPUIUHHUEBBIX COJIEH.
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KOMIIVIEKCHO-PAJIUKAJIBHAS COITIOJIMMEPU3ALINA CTUPOJIA U
MAJIEMHOBOI'O AHTHAPUIA B ITPUCYTCTBUU METAJIJIONEHOB

My3un FO.U., [1y3un ILIO.
Yopumckuii eocyoapcmeennulil HepmsaHou mexHu4eCKull yHusepcumem
450062 2. Ypa, yn.Kocmonasemos, 1, Poccus
e-mail: ppuziny@mail.ru

PerynupoBanue mpoueccoB paguKalbHON MOJMMEPU3ALUMN — OJHO W3 Hamboyiee aKTHBHO
Pa3BUBAIOIINXCS HAPABICHUI MOIUMEPHOM XUMUU U TeXHOJIoruu. OHO 1aeT BO3MOKHOCTH BIHSATH
Ha MPOIECC CHUHTE3a (CO)MOJIMMEPOB 3aJaHHOTO CTPOCHHS U MUKPOCTPYKTYpHI. i momydeHus
rOMO-TIOJIMMEPOB TakOil METOJ B MOCJIEIHHUE ToJbl MPOpadOTaH — 3TO METOJl KOMILJIEKCHO-
pagukanbHOM mnonumepuszanuu [1]. K ero JocTtomHCTBaM OTHOCHUTCS BO3MOXKHOCTH IOJIYUYEHHS
MOJIMMEPOB C 3aJ]aHHBIMU 3HAUYEHUSIMU MOJIEKYJISIPHBIX Macc [2], ¢ Y3KHUM MOJEKYJISIPHO-MaCCOBBIM
pacnpenenenueM [3], yaydlIeHHBIMH (U3UKO-XUMUYECKMMH, B YaCTHOCTH TEPMHUUYECKUMHU
cBolicTBaMH [4], CHHTE3 MPUBHUTHIX U OJIOK-COIOJIMMEPOB HA OCHOBE Pa3IMYHBIX MOHOMEPOB [5,6],
a TaK)Ke CUHTE3 MaKPOMOJIEKYJI OMPEACIIEHHOT0 COCTaBa U cTpoeHus [7,8].

B nHacrosimee BpeMss B KadecTBE BEIIECTB — PErYJSITOPOB MOJUMEPU3AMHU H3Yy4arOTCs
pa3auyYHbIE IEMEHT- U MeTajulopraHudeckue coenuHeHus. Cpeau nocieqHux ocodoe BHUMaHHE
MIPUBJICKAIOT MHUIIUUPYIOIINE CUCTEMbI Ha OCHOBE MeTayluloleHoB (cxema 1). Mmeromnuecs: JanHbIe
CBUJICTEIBCTBYIOT O TOM, YTO B MPUCYTCTBHUU IOCJIECIAHMX CYIIECTBEHHO MEHSIOTCS HE TOJIBKO
rmapamMeTpbl MHUIMMPOBAHUS IMojuMepu3anuu [3], HO W pocTa, W OOpbIBa Lenel [9], a Takxke
MEHSIOTCSI MOJICKYJIIPHO-MACCOBBIE XapaKTEPUCTUKH TMOJIMMEpPa U €ro MUKpocTpykrypa [10], uto
BYKHO JUISI TOJTY4YEHHUS [TOJIMMEPHBIX MaTEPHANIOB C PSAIOM LEHHBIX (U3UKO-XMMHYECKUX CBOMCTB.

Xy ?\ -“‘\\\Cl

o S

M = Ti (TH); Zr (OL); Hf
(I'IT)

®epporien (OI) MeTtamioneHIuxJI0pU bl
Cxema 1. CTpoeHue uccneayeMbIX METaUIOIEHOBBIX COSAMHEHUN

BaXHBIM JOCTOMHCTBOM METAJIOKOMIUIEKCHBIX KaTalU3aTOPOB SIBISETCS BO3MOYKHOCTh
YOpaBJICHUS WX aKTUBHOCTBIO 3a CYET HU3MEHEHHsS KakK aToMa MeTajla, TaK | JIMTaHJOB.
MeTanaoneHOBbIe COSTMHEHNS aKTUBHBI B TIOJTMMEPHU3AIIUU 32 CUET, IPEkKIE BCETro, CIIOCOOHOCTH K
JIOHOPHO-AKIIENITOPHOMY B3aMMOJICHCTBHIO KaK C MHUIIMATOPOM, OCOOEHHO MEPOKCHIHBIM [3], Tak
U C NEPBUYHBIMU U paaukaiamu pocta nenu [9,10]. O BO3MOXHOCTH TaKUX B3aUMOJEHCTBUM B
ciydae ¢eppolieHa CBUIETEIbCTBYIOT U KBAHTOBO-MEXaHHUECKUe pacu€Trl [11].

Pabor mo KOMIUIEKCHO-paIuKaIbHOW COMOJIMMEpPU3allii OIyOIuKOBaHO HeMHOro. Ho
n3BeCTHO [12], 4TO METayUIONEHBI CIIOCOOHBI PETYIUPOBATh AKTUBHOCTH MOHOMEpPA B PAa3IUYHBIX
peakuusax mpolecca, B3aUMOJCHCTBUS C HHUM, a Tak)K€ MEHSTh AKTUBHOCTh PAJUKAIOB pOCTa
onpeneneHHoro ctpoenus [12,13], 94To mo3BoJsSET MEHSATH COCTaB COMOIUMEPOB.

YuuteiBas O0JBIIYIO IEGHHOCTH COTIOJIMMEPOB MajieMHOBOro anruapuaa (MA), a Takxke ero
CIOCOOHOCTh BCTYIATh B MPOLECCHl KOMIUIEKCOOOpa3oBaHus, ObUIO MPOBEACHO HCCIEA0BAHUE €TI0
COTOJIMMEPU3AlMU CO CTUPOJIOM B TMPHUCYTCTBUM METAJUIONEHOB — (peppolieHa, TUTAHOLEH- U
HUMKOHOUeHIuXJIopuaoB (cxema 1). Comonumepusanuio H3y4ald TPaBUMETPHUUYECKH METOJIOM
oTOopa mpod; B Ka4eCcTBE HHUITMATOPA UCIIONIb30Banu nepokcu oenzomna (I16).
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Oxkasasioch, UTO B IPUCYTCTBUH UCCIIEI0BAHHBIX METAJUIOLIEHOB BBIXOJ CONIOJIUMEPA CUIBHO
pacrert (puc. 1), npuuém HauOONBIINN OH B MPUCYTCTBUN TUTAHOLEHANXJIOPHUIA, HECKOJIBKO HUXKE -
B NPUCYTCTBUU LUPKOHOLEHANUXJIOPUJA, U HAUMEHBIINN U3 TPEX COEIMHEHUH - B IPUCYTCTBUU
dbepponena. Takke MOXKHO BHUAETh, YTO B MPHUCYTCTBHUM BCEX HCCIIECTOBAHHBIX METAJJIOLIEHOB
CKOpOCTh CONOJIMMEPH3AIMK HanboJiee CUIIBHO pacTET B HavajIe Mpolecca.

Puc. 1. Bsixox cononumepa Beixop, nonmepa,
CTUPOJ —MAaJICMHOBBIA aHTHIPHUT
BO BpeMe-HI/I B HpI/ICYTCTBI/II/I 20 -

METaJUIOLEHOB. T=60 °C;

urnrmarop 116, 2x10° moms/n;

coctaB MoOHOMepHOU cmecu 1:1 ——BeaMll
(MOJIbH. ~ 7I0JIM);  COOTHOLUCHHE . ol

i

[1b:metamonen = 1:1 (MOJBH.). "

0 100 200 300 400 500

Bpemsa, MuH

[Tpu TOBBITIICHUH TEMITEPaTyPbl CKOPOCTH MPOIIecca COTIOIMMEPU3AIIH PACTeT, U Hanboiiee
CWJIBHO — B citydae (epporieHa (tabm. 1).

Tabnuua 1. CkopocTs conoauMepHu3ay CTUPOJIa U MaJIeMHOBOT'O aHTUIpUIA
TpH pasIHIHBIX TeMreparypax. MuumuaTop nepoken Gensomna, 2x107° Moms/i;
coctaB MOHOMepHOU cmecH 1:1 (MonbH. Jlomnwm)

ITapamertp T, °C MerasuioneH
be3 ®eppouen | Turanouen- | [{lupkoHoueH-
J00aBKH JIIXJIOPHT JIXJIOPHT

CKOpOCTb COMOTMMEpPH- 50 0,30 0,93 5,33 1,95
s, <10%, /v 60 0,77 1,90 8,10 3,61

70 1,91 3,98 13,92 6,96
DHeprusi akTHUBaIUH,
105 KbK/Mo 84,3 68,5 444 58,9

Vcxons w3 mpeAcTaBlIeHHBIX JTAaHHBIX, OBUIM PACCYUTAHBI 3HAYCHUS Y (OEKTHUBHON SHEPTUN
aKTUBAIlMU COTOJIMMEPHU3allii, KOTOpasi CYIIECTBEHHO Ma/laeT B MPUCYTCTBHH METAJIOIICHOB, YTO
OTKPBIBACT BO3MOXKHOCTh HH3KOTEMIIEPATypHOTO CHHTE3a COIOJIMMepa. BakHO, YTO Tporecc
00paboTKK MaHHBIX Oa3UpyeTcs Ha KIACCHUECKOW TEOpUH PaJMKAIBHBIX MPOIECCOB. ITO OBLIO
oOHapyxeHo panee [1,3] ansg MPOIECCOB TOMOMOJMMEPU3AIUU, WHHUIMAPYEMBIX CHCTEMaMU
«TIEePOKCHIBI — METAIIJIOLIEHBI».

T.0., METAUIONEHBl  TPHUTOJHBI  JUIS  TPOBEACHHUS  KOMIUICKCHO-PaIUKAITLHOM
COTOJIMMEPHU3allMd MAaJIeMHOBOTO aHTHAPHAA M CTUPOJA, BKJIIOYAs TEMIepaTyphl, ONH3KHE K
KOMHATHOM.
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INPEBPAIIEHUE 3TAHOJIA HA HTUHK ME/JIHbIX OKCHUJIHBIX
KATAJIM3ATOPAX

Mamenona C.I'., I'epaii6eiiniu C.A
Asepbaiiodcanckuil 20cy0apcmeenHulll yHugepcumem Hegpmu u npoMbluLIeHHOCMU,
2. baxy, Azepbatiocan
vagif_bagiev@yahoo.com

B nmocnennume rompl  Bce  Ooiblliee  KOJIMYECTBO XMMHUYECKMX COEAMHEHHH B
IPOMBIIUICHHOCTH IIOIy4alOT M3 3TaHONA. OJTO OOYCIOBJIEHO TEM YTO 3TaHOI B OOJIBLIOM
KOJINYECTBE IMOJIy4aloT U3 OMoMacchl U B OyaylieM OH OyIeT OJHUM U3 OCHOBHBIX HCTOYHHKOB
CBIPBbSl JUII XUMHUYECKOW MNPOMBIINUIEHHOCTU. JlJii peakuui NpeBpallieHHs] 3TaHoJIa MPUMEHSIOT
pa3IMyYHbIE KaTAIUTUYECKHE CUCTEMBI HA OCHOBE OKCUOB BaHAIus, IIMHKA, MEIU U 1p. Panee Hamu
OBLIO MTOKA3aHO YTO 3TAHOJI C BHICOKOW CKOPOCTBIO MPEBPAILIAETCs B allETOH, YKCYCHYIO KUCJIOTY Ha
pa3nuyHbBIX OWHApHBIX IIMHK M BaHaIUil cojiepKalmux Karanuzaropax. W3 mepuoauueckont
JUTEpaTyphl H3BECTHO, YTO MEIb COJEp)KAlllMe KaTalu3aTopbl IIMPOKO TNPUMEHSIOTCS B
XMMHAYECKON TMPOMBIIIJIEHHOCTH. B CBsI3M ¢ 3TUM HacTofmas paboTa MOCBAILICHA H3YYEHHUIO
aKTUBHOCTH MEJIb COJEpAIllUX OKCUIHBIX KaTaJlM3aTOpoB C J0OaBKaMH OKCHJA IIMHKA B peakluu
IIPEBPALIEHUS 3TaHOJIA.

buHapHble IUHK Melb OKCHAHbBIE KaTaJlM3aTOpbl Pa3IM4YHOIO COCTaBa FOTOBUIIU METOAOM
COOC@XJEHUS W3 BOAHBIX pAacTBOPOB ILMHKAa W MeOu a30THOKHcioro. llomyueHHyro cmech
MOCJIeIOBATEBHO BRIAPUBAIH U BeICymBaiy mpu 100-120 oc, pasJiarajiy 10 IIOJHOTO BbIIEICHUS
OKcH10B a3zoTa npu 250 0C, a 3atem MIPOKAJIMBAIM Npu Temreparype 600 OC B Teuenne 10 gacos.
AKTHUBHOCTh CHHTE3MPOBAHHBIX KAaTaJIM3aTOPOB M3Yy4alld Ha MPOTOYHOM YCTaHOBKE C TPyOUaThIM
peakTopoM B uHTepBasie Temmnepatyp 100-500 °C. B peaKTop 3arpykaiau 5 M HCCIEAYEeMOro
Karaim3aTopa ¢ 3epHeHHeM 1.0-2.0 MM M M3y4aJii €ro akTHMBHOCTh B PEAKIMM IPEBPALICHUS
JTaHoJjA.

[TpoBeneHHBIE HCCIEA0BAHNS MTOKA3aIU, YTO OCHOBHBIM IPOAYKTOM IIPEBPALLEHUS 3TaHOJIA
Ha IIUHK MEIHBIX OKCHJHBIX KaTaJu3aTOpax SBJSIETCS YKCYCHBIN anbaeruia. B kauecTBe mOOOYHOTO

82


mailto:vagif_bagiev@yahoo.com

MPOJYKTa Tak:Ke 00pa3yroTCsl ITUJICH, alleTOH, dTHIAIETAT, YIJIEKUCIIBIN ra3 U IpH TeMIepaTypax
sbie 350 °C MoHOKCH yriiepojia U Apyrue mpoayKThl pa3inoxeHus. [IpoBeneHHble nccaeq0BaHus
MOKa3aJIv, YTO pacrpeie]eHue MPOAYKTOB PEAKIMH CUIIBHO 3aBUCUT KaK OT TEMIIEPAaTyphl PEaKIHu
TaKk U OT aTOMHOI'O0 COOTHOILIEHUSI IIMHKA K Meau. MccnenoBanue BIMSIHUS TEMIIEPATypbl peakIuu
Ha BBIXOBI TPOJYKTOB MPEBpaIleHus dTaHoa Ha kaTanu3arope Cr:Cu=1:9 mokasaino, 4To peakuus
IIPEBPALLICHHS YTAHOJIA HA H3YYEHHOM KaTalu3aTope HaunHaercs npu Temmeparype 150 °C u mpu
3TOHM TeMIiepaType HadogaeTcss 00pa3oBaHUe TOJBKO YKCYCHOTO ajibjerunaa B KomudecTBe 9.6%.
[ToBbIlIEHNE TEMIIEPATYpPhl PEAKIIUU IPUBOIUT K 00pa30BaHUIO U OCTAIbHBIX MPOAYKTOB PEaKIIUU.
Kak Bumno u3 pucynka 1 na karammszarope Cr:Cu=1:9 B HambonplieM KOIUYeCTBE 0Opazyercs
YKCYCHBIN anb/ieru]l. MakCUMalIbHBIN BBIXOJ] YKCYCHOTO anbaeruaa npocrturaer 38.4% mpu 300 ocC,
OO0pa3oBaHue STHIICHA, allETOHA U YITIEKUCIIOTO Ta3a HauMHaeTcs ¢ temmeparypsl 300 OC. Boixozs!
STWJIEHA M alleTOHA MPOXOIUT Yepe3 MaKCUMyM C POCTOM TeMIleparypbl peakuuu. Haunbonbiime
BBIXOJIBI 3TUJICHA M AalleTOHA HAOIIOJAIOTCA MPH TEMIIEpaType U COOTBETCTBEHHO pPaBHBI 8.2 W
12.5%. OOpa3zoBaHue YIIEKHCIOTO0 Tra3a C POCTOM TeMIlepaTypbl pPEakIMH pPAacTeT BO BCEM
M3ydeHHOM HHTEpBAle TeMIepaTyp W mpu temmeparype 450 °C mocruraer 14.7%. O6pasosanue
aTuianeTaTa HaOmomgaercss Toiabko mpu 400 u 450 °C u ne npesbiaer 2.2%. MakcumanbHas
KOHBepcus 3TaHoia Ha Karainu3arope Cr:Cu=1:9 nocruraer 63.2%

W3ydyeHue BIUSHUS COCTaBa KaTallM3aTopa Ha €ro aKTHBHOCTh IOKAa3ajo, YTO BBIXOJ
YKCYCHOTO aJbJETHUAa C POCTOM COJCp)KaHUs IIMHKA B COCTaBE KaTajJM3aTOpa yYMEHBIIAETCS C
38.4% na xartanuzarope Cr:Cu=1:9 no 8.9% na xaranuzatope Cr:Cu=5:5 u 3aTem Bo3pacraeT A0
21.8% mna xartamuzatope Cr:Cu=6:4 u mocie 4ero mNpakTHYeCKH He MeHsercs. Brixom ixe
YIJIEKUCIIOTO ra3a C yBEJIMYEHUEM COJEp)KaHUS IMHKA B COCTaBEe KaTajau3aTopa BO3PACTaeT U Ha
karammzarope Cr:Cu=5:5 cocraBmser 31.5%. Ha karanmsaropax e OOTaThIX OKCHIOM MeEIu
oOpa3oBaHue yriekucioro rasa mpu 300 °C He naGmonaercs. OOpa3oBaHue 3TUJICHA Ha LUHK
MEJIHBIX KaTaJu3aTOpax KaK BHIHO M3 TaONWIBI HAOIIOaeTCsl TOIBKO HAa HECKOJIBKHX 00pasnax M
He npesbimaet 3.4%.

OO6pa3oBanue aneToHa Hab0MaeTCa Ha 00pasiax, 0OOTalIeHHBIX IIMHKOM WK Meabio. Ha
KaTajgu3aTopax OoraThIX MEIbI0 BBIXOJ aleToHa gocturaer Ao 5.8%, a Ha oOpasmax Oorarbix
nuHkoM 2.9%. Taxoke ycranosieno, yto npu 300°C Ha HMHK MEIHBIX OOpasax oOpa3oBaHHE
sTHianeraTa He HabOmomaerca. [IpoBelneHHBIE HCCIeNOBaHUS IMOKa3ald, 4YTO AaHAJIOTUYHBIC
3aBHCUMOCTH TI0 BIUSHHUIO COCTaBa KAaTaIM3aTOPOB HA MX aKTUBHOCTH IMOJIYYEHBI M MPHU APYTHX
TeMIeparypax.

Takum 00pa3oM Ha OCHOBAaHUM TPOBEJICHHBIX MCCIEIOBAHUNA MOXKHO CKa3aTh YTO HA ITUHK
MEIHBIX KaTalau3aTopax OCHOBHBIM MIPOAYKTOM pPEaKIUU SIBISETCS YKCYCHBIM aiubAETHA U €ro
BbIxoA nocturaet 38.4% mnpu cenexktuBHocTH 80.7%. Brixon u pacnpeneneHue NpoayKTOB peaKkIuu
Ha IIMHK MEIHBIX KaTalu3aTopax 3aBUCUT KaK OT TEeMIIepaTypbl peaklHnH, TaK U OT aTOMHOTO
OTHOIICHUS ITUHKA K MEJTH.

BINAR NIKEL- MAQNEZIUM OKSIiD KATALIZATORLARI UZORINDO
BUTEN-1-IN BUTEN-2-YO iZOMERLOSMOSi REAKSIYASININ OYRONILMOSI

Hoasanova F.C., Bagiyev V.Q.
Azarbaycan Dévlat Neft va Sanaye Universiteti, Baki 5., Azarbaycan
vagif_bagiev@yahoo.com

Ovvalcadon apardigimiz arasdirmalar gostorir ki, qliserinin hidrogena buxar konversiya
reaksiyasinda binar nikel maqnezium katalizatorlar1 yiiksok aktivlik gostorir. Molumdur ki,
katalizatorlarin aktivliyi onlarin soth xassolorindon biri olan sothin tursu osash xassolorindon asili
ola bilar. Son illor oksid katalizatorlarin tursu osasli xassolorinin xarakteristikasi kimi buten-1 sis vo
trans buten-2 yo izomerlosmo reaksiyasinda onlarin aktivliyinin doyismasindon istifado edirlor.
Bununla slagadar olaraq, Ni-Mg oksid katalizatorlarinin sathinin tursu xassalarini qiymotlondirmak
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ti¢iin biz buten-1in buten-2 yo izomerlogmo reaksiyasinda onlarin aktivliyini todqiq etmisik.

Nikel-magnezium oksid katalizatorlari nikel nitrat vo maqnezium nitratin sulu mohlullarinin
birgo ¢okdiiriilmasi tsulu ilo hazirlamisiq. Alinmis garisigr 95-100 °C-do buxarlndiririq, sonra
omoalo golon ¢okiintiinii 100-120 °C-do quruduruq vo sonra iso azot vo nikel oksidlori tam ayrilana
qoder 250 °C temperaturda parcalayiriq. Alinmis berk kiitlo 700 °C-do 10 saat orzinde kézordirik.
Bu yolla element atomlarinin Ni:Mg=1:9dan Ni:Mg=9:1 o kimi nisbotlorindo katalizator sintez
etmisik. Buten-1-in buten-2-ys izomerlosmasi reaksiyast xammalin verilmasinin 1200 saat™ hocmi
siiratinda, 150-400 °C temperatur intervalinda inteqral reaktor ilo axin tipli laboratoriya qurgusunda
apartlmigdir.

Nikel magnezium oksid katalizatorlarinin aktivliyinin buten -1-in buten-2-ys izomerlogsmosi
reaksiyasinda 0yronilmosi iizro molumatlar Cadval 1-do gostorilmisdir.

Cadval 1. Buten-1-in izomerlosmasi reaksiyasinda Ni-Mg=1-9 katalizatorlarinin aktivliyi

T, o°C Cixim, % Trans/sis butenlorin nisboti
Trans-buten-2 | Sis-buten-2 | Trans+sis butenlorin comi
200 0 0,1 0,1 0
250 9,2 6,1 15,3 15
300 9,9 7,1 17,0 14
350 54 4,1 6,5 1,3

Cadvoldon gériindiiyii kimi, Ni-Mg=1-9 katalizatorunda buten-1-in izomerlosmoasi 200°C
temperaturda baglayir vo bu zaman 0.1% trans-buten-2 omolo golir. Reaksiya temperaturunun
artmasi ilo homginin sis-buten-2 alinmaga baslayir. Temperaturun artmasi ilo buten-2-nin imumi
¢iximi artir vo maksimal ¢ixim 17% 300 9C-ds sldo olunur. Temperaturun sonraki artimi buten-2-
nin ¢iximinin 6.5%-dok kaskin azalmasina gotirib ¢ixarir. Digor niimunslorde do toxminon eyni
asililiglar alinmigdar.

Alinmis naticolordon goriiniir ki, todqiq edilon katalizatorlar {izorindo buten-2-nin sis- vo
trans-izomerlorinin ¢ixim nisbati imumilikdas toqriben 1.3 — 1.5 hadlarinds doyisir.

Ni-Mg-O katalizatorunun torkibinin trans vo sis buten-2-lorin ¢iximina tosiri sokil 1-do
gostorilmisdir. Sokildon goriiniir ki, katalizatorun torkibindo nikelin miqdarinin artmasi ilo buten-2-
nin imumi ¢iximi Ni-Mg=4-6 Katalizatorunda 55%-dok artir, bundan sonra Ni-Mg=5-5
katalizatorunda 40%-dok azalir vo sonra yenidon Ni-Mg=9-1 katalizatorunda %-dok artir. Molum
oldugu kimi, MgO oasasli oksid, NiO iso ona nisboton daha turs xassalidir, ona gora do katalizatorun
torkibindo nikel oksidin migdarinin artmasi ilo izomerlogsms reaksiyasinda onun aktivliyi vo uygun
olaraq sothin tursulugu artir.

Sokil 1. Trans va sis buten-2-nin ¢iximinin Ni-Mg-O katalizatorlarinin torkibindon asililig1.
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INTEQRAL REAKTORDA PROPILENIN SIRKO TURSUSUNA KATALITIK
OKSIDLOSMOSININ TODQIQI

Oliyeva M.I., Bagiyev V.L.
Azarbaycan Dévlat Neft vo Sanaye Universiteti, Baki s., Azorbaycan
vagif_bagiev@yahoo.com

Propilenin sirko tursusuna oksidlogsmasi prosesinin optimal soraitinin miioyyan edilmasi
tigiin torafimizdan propilen, oksigen, su buxarinin parsial tozyiqi Vo kontakt miiddatinin propilenin
oksidlogsmosi prosesino tosiri Oyronilmisdir. Texnoloji parametrlorin propilenin oksidlogmasi
prosesina tasiri Sn:VV=1:9 torkibli galay-vanadium oksid katalizatoru iizorinds dyronilmisdir.

Aparilmis todqgiqatlardan goriiniir ki, propilenin parsial tazyiqinin artmasi ils Sirks tursusuna
cevrilmo doaracasi azalir, belo ki, propilenin 0.025 atm parsial tozyiginds sirks tursusunun g¢iximi
48.8% toskil etdiyi halda, 0.20 atm parsial tozyiqds sirks tursusunun ¢iximmi 15.6% toskil edir.
Propilenin parsial tozyiginin artmasi homginin asetonun g¢iximimin 7.3-don 0%-dok azalmasina
getirib ¢ixarir. Propilenin parsial tozyiqinin artmasi ilo galan digor reaksiya mohsullari kimi, karbon
qazinin ¢iximi azalir. Propilenin parsial tozyiqinin artmasi ilo propilenin sirks tursusuna oksidlogmo
selektivliyi artir ki, bu da propilenin parsial tozyiqinin artmasi propilenin sirka tursusuna
oksidlogsmasinds 6ziinii gostorir. Reaksiya qarisiginda propilenin parsial tozyiqinin artmasi ilo ona
gotirib ¢ixarir ki, propilenin olava reaksiyalar istigamatinds oksidlosmasinds cavabdeh olan digar
morkazlords propilen adsorbsiya etmays baslayir.

Oksigenin parsial tozyiqinin artmasi propilenin asetona ¢evrilmasi doracasinin azalmasina
gotirib ¢ixarir. Propilenin asetona ¢evrilmasi daracasindan forgli olaraq, sirks tursusunun g¢iximi
oksigenin parsial tozyiqinin artmasi ilo avvalca artir, bels ki, parsial tozyigin 0.025-don 0.15 atm-
dok artmasi sirko tursusunun c¢iximinin 20-don 31.0%-dok artmasma gotirib ¢ixarir, sonra isa
azalmaga baslayir. Oksigenin parsial tozyiqinin artmasi ilo propilenin karbon qazina ¢evrilmo
doracasi artir. Oksigenin parsial tozyiqi 0.2 atm oldugda karbon gqazinin ¢iximi 20.5%-2 borabar
olur. Oksigenin parsial tozyiqinin artmasi ilo propilenin sirko tursusuna oksidlosma selektivliyi
propilenin olavo mohsullara (karbon qazi) ¢evrilmo doracasinin artmasi naticosindo maksimumdan
kegir. Belo ki, propilenin sirks tursusuna oksidlogsmasinin maksimal selektivliyi oksigenin 0.2 atm
parsial tozyiqinds 72%-a barabordir.

Beloliklo, oksigenin parsial tozyiginin 0.15 atm-don yuxart artmasi eyni zamanda propilenin
sirka tursusuna oksidlosmo selektivliyinin azalmasi ilo propilenin sirks tursusuna vo karbon qazina
destruktiv oksidlosmasino sobob olur.

Su buxar1 olmadiqda yalniz propilenin sirka tursusu vo karbon qazina doarin oksidlogsmasi
miisahido olunur. Miisyyan olunub ki su buxarmin parsial tozyiqinin artmasi ilo propilenin sirkos
tursusuna gevrilmo doracesi 300 °C temperaturda 29,5%-dok artir. Su buxarmnin parsial tazyiginin
sonraki artmasi verilon propilens gora sirko tursusunun ¢iximinin azalmasma gotirib ¢ixarir. Su
buxarinin tosiri yiiksok temperaturlarda daha giicli misahido edilir. Propilenin asetona vo
asetaldehids gevrilma doaracasi homginin maksimumdan kegir. Su buxarinin parsial tozyiginin 0.20
atm-dok artmasi aseton vo asetaldehidin ¢iximimin artmasina gotirib ¢ixarir. Parsial tozyigin 0.20-
0.35 atm intervalinda su buxari propilenin ¢evrilma daracasine, demok olar ki, tasir géstormir. Su
buxarinin parsial tozyiqinin sonraki artimi digor reaksiya mohsullarinin ¢iximinin azalmasina gatirib
¢ixarir. Su buxarmin 0.40 atm parsial tozyiginds sirks tursusunun maksimal ¢iximi 29.5%-2 catir.
Su buxarmin parsial tozyiqinin artmasi propilenin karbon qazina g¢evrilma doracasinin monoton
azalmasina gotirib ¢ixarir. Belo ki, su buxarinin parsial tazyiqinin artmasi propilenin karbon qazinin
cevrilmo doaracasinin 8.6-dan 5.2%-dok azalmasina gotirib ¢ixarir. Su buxart propilenin sirko
tursusuna oksidlogmosi selektivliyini artirir. Su buxarmin parsial tozyiqinin artmasi propilenin
oksidlosmo selektivliyini 67-don 80%-dok artirir. Su buxari propilenin konversiyasina miisbat tasir
gostorir. Su buxarmin parsial tozyiginin 0.5 atm-dok artmasi propilenin konversiyasini 40.5%-dok
artirir. Su buxarmin parsial tozyiqinin sonraki artimi propilenin konversiyasinin azalmasina gatirib
cixarir ki, bu da propilends oldugu kimi, su buxarmin eyni aktiv markazlords adsorbsiyasi ilo
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olagadardir.

Yuxarida deyilonlori timumilosdirsok, séylomok olar ki, su buxari propilenin imumi
konversiyasini artirir vo eyni zamanda tam oksidlogsma reaksiyasinin garsisini alir, daha dogrusu, su
buxar1 propilenin sirks tursusuna oksidlogsmasinae miisbat tosir gostarir.

Miiayyon edilmigdir ki, asagi temperaturlarda kontakt miiddotinin artmasi ilo asetonun
¢iximi va Sirko tursusu, asetona gors selektivlik artir, yiikksok temperaturlarda iss maksimumdan
kegir, karbon gazinin va Sirks tursusunun ¢iximai artir.

Tocriiba dalillorinin comi gostorir ki, su buxart vo oksigenin parsial tozyiginin miioyyan
hodds godor artmasi propilenin sirks tursusuna oksidlogsmasi prosesina miisbat tosir gostorir. Lakin
propilenin parsial tozyiqinin artmasi propilenin sirko tursusuna gevrilma doracasini azaldir.

Aparilmis todgigatlar asasinda propilenin sirks tursusuna oksidlogmasinin agagidaki optimal
soraitini toklif etmok olar:

- propilenin hacmi siirati 100-150 saat™;

- propilen : hava : su = 1:8:4 mol nisbati;

- kontakt muiddati 1,5-2,5 san;

- temperatur 250-350 °C.

ETANOLUN BUXAR FAZADA CEVRILMO REAKSIYALARININ
TERMODINAMIKI TODQIiQi

d9hmadova D.V., Bagiyev V.L.
Azarbaycan Dovlat Neft va Soanaye Universiteti, Baki s., Azorbaycan
vagif_bagiev@yahoo.com

Molumdur ki, tizvi birlosmelorin hidrogens buxar c¢evrilmasi golocokds osas perspektivli
tisullarindan biri hesab edilir. Malum spirtlordon an ¢ox istifads edilon etil spirtidir, bu da onunla
izah olunur ki o borpa edilon bioresurslardan alinir. Etil spirtinin buxar konversiyasi zamani
miixtalif reaksiyalarin sortlorinin agkar edilmasi magsadi ilo tadqiq edilmis reaksiya, termodinamik
aragdirmalar1 hoyata kegirilmisdir.

Etil spirtinin hirogens buxar ¢evrilmasi reaksiyasi asagidaki sxem {izra bas verir:

C,Hs0H + 3H,0 — CO, + 6H>»

Reaksiya zamani hidrogendon basqa miixtolif yan mohsullar alinir mosalon etilen, sirko
aldehidi, aseton metan, karbon monoksid va koks:

2C,HsOH — CO, + 3CH,4
CoHsOH — CO + Hj, + CHq4
C,HsOH — Co,H4 + H)O
3C,HsOH — 2CH3COCHS3 + H,0 + 2H,
Co,Hs0H — CH3CHO + H»,
CoHsOH + H,O — CH3;COOH + 2H,
2C0 — C(s) + CO,
CO + 3H; — CH4+ H,0

Buna goro do torofimizdon hom do miimkiin yan reaksiyalarin termodinamiki hesabatlar
hoyata kegirilmisdir.

Termodinamik hesabatlarin hayata kegirilmasi ti¢iin 298°K temperaturda uygun reagentlorin
vo reaksiya mohsullarinin termodinamik funksiyalarina uygun golon qiymaotlori molumat

kitabgalarmdan gétiiriilmiisdiir: maddalorin omolo galmosinin entalpiya deyismasi AH 298 , miitloq
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entropiyast 55599, eloco do verilmis maddslorin istilik tutumundan asililii reaksiyalara aid olan
omsal giymaotlorini tosvir edon tonlikdon gotiiriiliir. Gotiiriilon qiymaotlor Codval 1-do gdstorilmisdir.
ovvolcodon aparilmis hesabatlar osasinda gostorilmisdir ki etanolun buxar cevrilmosi
reaksiyasi endotermikdir vo reaksiyanin entalpiyasinin doyisikliyi 174210 C borabor olur. Nozoro
alaraq ki reaksiyada mollarin qiymatlari artirildigindan tozyiqin artmasi naticasinds reaksiyani aks
istiqgamoto getmoyo yonoaldir.
Kimyovi reaksiyanin izobar izotermik potensialinin doyisikliyi Temkin — Svarsman tonliyi

ilo hesablanmisdir:
AbM, AcM,

[AGY T0o= EAHI ,298%0-T(daM,0 + + +Ac M)

Cadval 1. Etanolun buxar ¢evrilmas reaksiyasinda alinan maddolarin termodinamik xassalori

Maddos AHogg Sogg Cp = f(T)
A b*10° c*10° c*10°
C,HsOH -234800 281,38 10,99 204,70 0 74,20
C,H,0 -166000 264,20 13,00 153,50 0 -53,70
C,H, 52300 219,45 11,32 122,01 0 -37,90
H,0 -241810 188,72 30,00 10,71 0,33 0
CO; -393510 213,66 44,14 9,04 -8,54 0
H, 0 130,52 27,28 3,26 0,50 0
CO -11053 197,55 28.41 4,10 -0,46 0
CH4 -74850 186,27 14,32 74,66 0 -17,43

Hibbsin enerjisinin doyisikliyinin qiymatini hesabladiqdan sonra tonlikdo tarazliq sabitini

toyin edirlar:
AGT =RTInK,

Tarazliq sabitlorinin qiymatlorine osason hidrogenin miixtolif temperaturlarda nozori
ciximlarini toyin edirlor.

Cadval 2 — do miixtalif temperaturlarda etil spirtinin hidrogens, sirko aldehidino, etileno,
karbon monoksidina vo metana ¢evrilmo reaksiyalari ti¢lin Hibbs enerjisinin hesablanmig qiymatlor1
gostorilmisdir.

Cadval 2. Etanolun hidrogens buxar ¢evrilma prosesinde Hibbsin enerjisinin
hesablanmasinin qiymatlori

Spirtin ¢evrilma reaksiyasi Hibbsin enerjisi, AG, Kc

500 600 700 800 900
C,Hs0H + 3H,0 — 2CO; + 6H; -12,6 -53,3 -94,9 -137,2 | -179,9
C,Hs0OH — CoH4 + H,0 -18,6 -31,8 -44.9 -58,0 -71,0
C,Hs0OH — CH3CHO + H, 11,3 -0,89 -13,2 -25,6 -38,0
CO + 3H; — CH, + H,0O -96,62 -72,8 -48,4 -23,7 1,3
CO, + H, — CO + H,O 20,4 16,7 13,0 9,5 6,1

Cadvoldon do molum olmusdur ki, asag1 temperaturlarda spirtin hidrogensizlogsmosinin vo
hidratasiyasinin hayata ke¢cma reaksiyasi hidrogenin amals golmasi ilo buxar ¢evrilmasi naticosindo
bas vermisdir. Lakin 600 K-don baslayaraq etanolun hidrogens buxar konversiyasinin miimkiinliiyii
etil spirtinin diger mohsullara ¢gevrilma reaksiyalar1 ilo miinasibatds iistiinliik togkil edir.
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AKTUBHOCTD TI-W-O KATAJIM3ATOPOB B PEAKLIUUA
ITPEBPAIIEHUSA 5TAHOJIA

Araesa K.X., barues B.JI.
Aszepbaiiocanckuil 20Cy0apcmeenHblll YHugepcumem Hedpmu u npoMbluLIeHHOCMU,
. baxy, Azepbatioscan
vagif_bagiev@yahoo.com

Kak wu3BecTHO, YTO OJHHUM W3 UIMPOKO TPUMEHSIEMBIX B  IPOMBIIUIEHHOCTH
BO30OHOBJISIEMBIM CHIPbEM SIBJIETCS OSTaHOJ. PaHee Hamu ObUIO MMOKA3aHO YTO PA3IUYHBIMU
peaKkMsIMU TPEBpALICHUs 3TaHOJA MOXKHO MOJy4yaTh TaKUe COCIMHEHUS KaK YKCYCHas KHUCIIOTa,
BOJOPO/, arleToH u ap. [IpomomkeHnem 3TUX UCCIIeJOBaHUM SIBISIETCA HAacTOsIIas paboTa, KoTopas
MOCBAIICHA M3YyYCHHIO AKTUBHOCTH THUTAH-BONb()pPaM OKCHIHBIX KaTalU3aTOPOB B pEaKIHU
MIPEeBpALICHHS 3TaHOJIa B TAKUE COSAMHEHHSI KaK AUATUIIOBBIN 3(pHp, YKCYCHBIN albIETHI U dTUJICH.

CMmenranHple THTaH BOJb(PpaM OKCHUIHBIE KAaTaIM3aTOPbl Pa3IMYHOIO COCTaBa TOTOBHIIM
METOJIOM COOCXKICHHSI M3 BOJHBIX PACTBOPOB XJIOPHUCTOIO M aMMOHHUS BOJIB(PAMOBOKHCIIOTO.
[Tonmy4yeHHYI0 CMeCh MOCIENOBATENBHO BHIMApUBAIN U BhIcymuBaiu mpu 100-120 o, pazyarajiu
npr 250 °C 10 HONHOrO BBILEICHHS IAPOB XJIOPA H OKCHIOB a30Ta, a 3aTeM IPOKAIMBAIH [PH
temreparype 600 OC B Teuenne 10 uaco. Takum 00pa3zoM, ObUIM CUHTE3UPOBAHBI 9 KaTaIM3aTOPOB
C aTOMHBIM OTHOIIEHHEM 37eMeHTOB OoT TEW=1:9 no Ti:W=9:1. AKTHBHOCTb CHHTE3UPOBAHHBIX
KaTaJu3aToOpOB H3ydald Ha MPOTOYHOW YCTAaHOBKE C TpyO4yaTbIM pEaKTOPOM B HUHTEpBaJE
temmeparyp 100-500 °C. B peaxrop 3arpyajid 5 MJ UCCIIeyeMOro KaTaiu3aropa ¢ 3epHEHUEM
1.0-2.0 MM u W3y4ya €ro akKTHBHOCTh B PEaKIMH MPEBpaIeHUs 3TaHoa. [IpeBpamienne sTaHoIa
MIPOBOJMIIM B TOKE BO3/lyXa U BOJSHOTO Mapa.

[TpoxykTamu TpeBpamieHus 3TaHOJA HAa TUTAH-BOJNb(PAM OKCHIHBIX KaTalU3aTopax Kak
MOKa3aJIi TMPOBEJCHHBIE HCCIEOBAHUS, SIBISIOTCS STHIIEH, YKCYCHBIM anbJIeruji U JU3TUIIOBBIN
s¢up. Beixon M pacnpeneneHre NPOAYKTOB MPEBPALICHHUS 3TaHOJIAa CWJIBHO 3aBHCUT KakK OT
TEMIIEPAaTyphl peaklMHu, TaK U OT aTOMHOTO COOTHOIIEHHS THTaHa K BOJb(ppaMmy B COCTaBe
Katanusaropa. lccienoBaHne BIHMSHUS —TEMIIEPATypbl pEaKIWH Ha BBIXOABI TPOIYKTOB
npeBpallleHust dTaHoIa Ha Katanu3zatope Ti:W=1:9 mokaszao, 4To peakiiusi MpeBpaIleHus: ITaHo A
Ha M3YyYCHHOM KaTaJM3aTope HauyMHAeTcs mpu Temmeparype 150 °C ¢ obOpazoBannem 4.5%
yKcycHoro anpaeruna u 8.5% nustunoBoro s¢upa. KonBepcus 3TaHONa MpH 3TOM TeMmmepaType
paBHa 13%. JlanbHeliliee NMOBBIIEHNE TEMIIEPATYpPhl PEAKIIMU MPUBOAUT K 00pa30BaHUIO TaKXkKe U
stuieHa. HaliieHo, 4YTO BBIXOABI YKCYCHOI'O ajbJ€rHja W JTUATUIOBOro 3dupa cuMOaTHO
M3MEHSIOTCSI C POCTOM TEMITEPaTyphl peaknuu. Tak BBIXOABI YKCYCHOTO ajbJerujaa U JTUITHIIOBIO
spupa MPOXOJAT uepe3 MAKCUMYM C pOCTOM Temreparypbl peakiuu. HanGombiine BBIXOIbI
YKCYCHOTO allbJIeTHAa W JAUATUIOBOTO d(upa HabmomaroTcs mpu Ttemmeparype 250 °%C u
COOTBETCTBEHHO paBHbI 22.4 u 33.9%. Bbeixox *e 3THIIEHA C yBEIIMYEHUEM TEMIEPATYpPhl PEaKIuu
BO3pacTaer, JOCTUras cBoero MakcuMaibHoro 3HaueHus npu 400°C (~70%) u mocie yero
npakTHueckn He MeHsercs. Tak Ha karammzatope T1:W=1:9 B KoHBepcusi 3TaHONA JOCTUTACT
nopsiika 78%. Takum 00pa3oM Ha OCHOBAaHMM BJIUSHUS TEMIEPATYphl PEAKIIMH HA MPEBPAICHHE
dTaHOJa MOXHO CKaszaTh YTO MPU HU3KUX TEMIIEpaTypax MPOTEKAeT PEaKIus erHIAPHUPOBAHUS
ATaHOJIa B TO BpeMs KaK MpPU BBICOKHX TEMIIEpaTypax peaklud OCHOBHBIM HaIlpaBICHHEM
MIpeBpallleHHs] STaHOJIA SBJISIETCS €ro JeTuapaTalus ¢ 00pa30BaHUEM 3TUIICHA.

Kak Ob1O CKa3aHO BHINIE, HA aKTUBHOCTh THUTAH-BOJIb()PAM OKCHIHBIX KaTaIN3aTOPOB B
peakiMM TPEeBpalleHHs 3TaHOJa CHJIBHO BIMAET TakXe aTOMHOE COOTHOILICHHE THTaHa K
BOJIb()paMy. Y CTaHOBIIEHO, YTO BBIXOJ TUATHIIOBOTO 3(upa C yBEIMUEHUEM KOJIMYECTBa TUTaHA B
cocTaBe OMHAPHOTO TUTaH-BOJIb()paM OKCHIHOTO KaTallM3aTopa CHayaja BO3pacTaeT M Ha oOpasle
Ti:W=3:7 nocrturaer cBoero HauboJbiero 3HaucHus paBHoro 49.8%. C manpHEHIIHM
YBEIIMYECHUEM COJICP’KAaHMsI TUTAHA B COCTaBe KaTalu3aTopa BBIXOJ] TUATUIOBOTO 3(Upa CHIKACTCS,
a Ha oOpasume Ti:W=7:3 ero BBIXOJ paBeH HYJII0 W Ha Karajam3aTopax C 0Oojiee BBICOKHM
coZiep)KaHMEM THUTaHa peaknus oOpa3oBaHUS AUATHIOBOTO 3(dupa He mporekaeT. Brixox xe
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STUJICHA C POCTOM COJIEp’KaHUsl TUTaHA B COCTaBe OMHAPHOTO KaTaiu3aropa Bo3pacTaer. Takxke
HaWJIeHO, YTO BBIXOJ| YKCYCHOTO ajbJerujaa g oOpasloB C MpeobiagaHueM Bosbhpama Majo
3aBHCHT OT AaTOMHOI'O OTHOIIEHUS TUTaHa K BOJbppaMmy, B TO BpeMsi KaKk Ha oOpasmax ¢
npeobsaaHieM THTaHAa MaKCHMAallbHBIA €ro BhIXOH HaOmomactcs Ha obpasme Ti:W=8:2. Takum
o0pa3oM, Ha KaTalM3aropax OOraThIX TUTAHOM IPOTEKAET peakius oO0pa30BaHUS ITHUJIICHA B TO
BpeMs KaKk Ha oOpasiax OoraThIX BOJb(pPaAMOM IMPOTEKAET peakius oOpa30BaHUs TUITHUIOBOTO
a¢upa. V3 1aHHBIX, MPUBEACHHBIX HA PUC.2, TAKXKE MOKHO CKaszarh uTo mpu 200 OC makcumanbHas
KOHBEPCHsI 3TaHOJIa Ha M3YUYCHHBIX o0pa3nax gocturaeT 10 70%.

TakuM 00pa3oM Ha OCHOBAHWUHU MPOBEJICHHBIX UCCIIECIOBAHUI MOXKHO CKa3aTh 4TO Ha THTAH-
BOJIb()paM OKCHUIHBIX KaTalu3aTopax TMpH HHU3KHX TeMIlepaTypax MpeodsasaeT peakuus
JETUPUPOBAHMS dTaHOJA C OOpa30BaHMEM JHMATHIOBOTO d(Hpa M YKCYCHOTO aibJeruaa, B TO
BpeMsl KaK IPH BBICOKMX TeMIIepaTypax MpEeBaUPYyeT peakius JACTUIpaTaiui ¢ o0pa3oBaHUEM
sTwiieHa. Takke HaJA0 OTMETUTh, YTO KaTallM3aToOpbl OOraThie TUTAHOM AaKTHUBHBI B PEaKIUU
oOpa3oBaHMs STHUJIEHA B TO BpeMs Kak 0O0pasibl Oorarbie BOJb(PpaMOM aKTUBHBI B PEAKIIUU
o0pa3oBaHMs TUATHIIOBOTO ddupa.

BROMTORKIBLI SPIROBITSIKLOHEPTENOVOZLI OKSAZOLIDONUN
SINTEZI VO TODQIiQi

Mustafayev A.M., Korimova S.S.
AMEA Polimer Materiallar: Institutu, Sumqayit s., Azarbaycan
e-mail: seidekerimova26@gmail.com

Torkibindo qlisid efirlori olan birlogsmolor reaksiyaya qabil olub, miixtalif nukleofil vo
elektrofil reagentlorin qarsiligli tosirindon qlisid halgasinin  agilmasi ilo funksionalovozli
birlogmolorin sintezindo ¢ox shamiyyatli vo maraqli sintonlardir.

Odur ki, halogentorkibli spirobitsiklik quruluslu qglisid efirlorinin alinma {sulunun islonib
hazirlanmasi onlarin bozi nukleofil vo elektrofil reagentlorlo qarsiliglh reaksiyasinin dyronilmosi vo
onlarin osasinda funksionalovozli heterotsiklik birlogsmolorin sintezi hom elmi, hom do praktiki
cohotdon ¢ox ohomiyyat kasb edir.

Togdim olunan is yeni bioloji aktiv madds almaq mogsadilo 1,4,5,6-tetrabrom(vo ya
tetraxlor) 7,7-dioksietilenspirotsiklo[2.2.1]-hept-5-en-2-metilgli-sid efiri (I, III) vo nukleofil
reagent olan karbamidin tsiklobirlogmo reaksiyasi osasinda eyni vaxtda ham ovozolunmus karbamat
(IV, V), hom do halogentorkibli spirobitsiklometilovozli oksazolidon (VI, VII) halgas1 saxlayan
heterotsiklik birlogsmalarin sintezina hosr olunmusdur.

Bu mogsadls avvalca 5,5-dioksietilen-1,2,3,4-tetrabrom (va ya tetraxlor) spirotsiklopenta-
1,3-dienlo (I, IT) allil glisid efirini xlorbenzolda 120-125°C-do 8 saat qizdirmagla 1,4,5,6-tetrabrom
(va ya tetraxlor) 7,7-dioksietilen spiro-tsiklo[2.2.1]-hept-5-en-2-metilqlisid efirlori (III, IV) sintez
edilmisdir.

CH,
+ CH—CH,0CH,CH—CH, —>
X Ny X
S 0 / CHZOCHZCH—/CHZ
L/ X~ X o
(1, 1) (1L, IV)
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Sintez edilmis qlisid efirino (III, IV) karbamidlo tosir etmoklo brom (vo ya xlor) torkibli
spirobitsiklik quruluslu hidroksipropil ovozli karbamatlar (V, VI) vo oksazolidonlar (VII, VIII)

alinmusgdir.
[

o_ 0 .
(I 1Y)+ H;NENH,—— X R X
X7 CH,0CH,CHCH,NHENH, X7 CHLOCH,—CH—CH,
X® X OH 0 <~ X -
v, VD (VII, VIII) O\ﬁ’
X=Br (I, IIL, V, VII); CI (IL, IV, VI, VIII) 0

Sintez reaksiyasi karbamidin orimo temperaturunda 130-135°C-do 3 saat miiddotindo
aparilmisdir. Reaksiyanin gedisino nazik tobaqoli xromatoqrafiya (NTX) vo IQ spektrlo nozarot
edilmigdir. Toyin olunmusdur ki, reaksiya zamani1 2 madds alinir. Qarisiglar qaynar xloroformun
kémoyilo ayrilmisdir. Ayrilmis 6zlil maddenin iQ-spektrindo epoksid qrupuna aid olan 860sm™
udulma zolagi miisahido olunmur. Spektrdo miisahido olunan 3390-3450sm™ zolaglar
molekuldaxili hidrogen rabitosindo istirak edon hidroksil qrupunun valent rogslorini xarakterizo
edir.

Xloroformda hall olmayan qaligt DMEA kristallasdirildiqdan sonra alinan maddenin Q-
spektrindo “NH” qrupuna aid olan 3325sm™udulma zolagl miisahido olunur. 1635-1640sm™
sahasindaki zolaqlar oksazolidon halqasinda karbonil qrupunun valent ragslorini xarakterizo edir.

Sintez olunmus maddolerin (III-VII) *H NMR spektrlori onlar iigiin xarakterik olmaqla
quruluslarimi tesdiq edir. Dioksietilendo-OCH,-CH,0-olan protonlar 3.15; 4.05 m.h. sahasinda
signal verirlor. Bitsiklohepten halgasinin 2-vaziyyatinda yerloson qrupunda CH protonu 2.27 m.h.-
ds, CH; protonu isa 3.46; 3.21 m.h.-ds, 3-voziyyatindo —CH-CH,— yerlogon CH»
protonu 2.05; 1.80 m.h. sahosindo signallar verir. Sintez edilmis  birlosmonin
(V, VI) molekulunda yerlogson hidroksipropilovazli karbamatda olan OCH,-, CH-OH, CH;N
protonlarinin signallar1 miivafiq olaraq 3.46,3.21; 4.17, 3.58; 3.48, 3.23 m.h. sahosindo meydana

GIXIr. - — OCH,CHCH,NHCNH,) _ ]
— NHCNH, fragmentinin OH (e} signallart  nisboton  zoif

0
sahodo 6=6.0m.h.-do 6zilinii gostorir.

Sintez edilmis halogen torkibli spirobitsiklik quruluslu oksazolidonlarm (VII, VIIT) 'H NMR
spektrindo -CHO- fragmentindoki proton 4.91m.h.-do, CH,N-doki iki proton 3.38, 3.30 m.h.-do
dublet soklindo miisahido olunur.

Aparilan coxsayli tocriibolor gostordi ki, karbamidlo III vo ya IV maddsle-rin qarsiligh
reaksiyasi zamani avvalcs araliq madds olan (V,VI) birlogsmolor alinir.

[
o_ O

X
—_— X
(1, TV 1+ HoNENH, E\%\CHZOCHZ_CH_C% ? VIL, VIII
) | s

X X H NH
L/
NHsT I

Gliman etmok olar ki, reaksiya zamani (III, IV) maddasinds olan epoksid hoalgasindoki
metilen qrupu torofdon karbamidds olan aminqrupundan biri hamle edir va naticads holqe agilir
araliq maddo olan halogen tokibli spirobitsiklik quruluslu aminospirt (V, VI) alinir. Sonra iso
termiki par¢alanma noticasindo araliq maddodon ammonyak ayrilir vo noticado molekuldaxili
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tsikllogsmo naticasindo oksazolidonun téromosi (VII, VIII) amalo golir.

Sintez olunan bu birlogsmolor epoksid gotranlarinda modifikator kimi sinaqdan kegirilmis vo
onlardan yiiksok fiziki-mexaniki gostericilors malik, istiliys davamli vo yanmayan polimer
kompozitlor alinmigdir.

KUHETUYECKHUE OCOBEHHOCTH CUHTE3A I'NIMOKCAJISAA HA
CEPEBPAHOM KATAJIM3ATOPE 30JIb-T'EJIb TUIIA

Aounab-3aae A.9., MamountoB I'.B., KnsazeB A.C., Boxsinkuna O.B., JlaxuaBu 9.M.
Hayuonanvnuiii uccredosamenvcxuti Tomckuti 2ocyoapcmeeHtblil yHugepcumenn,
2. Tomcx, Pocus
E-mail: dahnavi@rambler.ru

bu¢yHKIMOHATBHOCTD  MOJIEKYJIBI  IJIMOKCals OOecrednMBaeT IIUPOKUH KpPYyr ero
IPUMEHEHUSI B CHHTE3€ T'€TEPOLUKINYECKUX COEIUHEHHUM, CMOJI, JaKoB, KJIEEB, TEKCTUJIbHOM,
KO)KEBEHHOM, (hapmalneBTUUECKOM, JepeBooOpadaThiBaomeil NPOMBIIUICHHOCTH M jap. B
IIPOMBIIIJIEHHOCTH TJIMOKCAlb IPOU3BOJUTCS, B OCHOBHOM, IIyTeM TIa30()a3HOro OKHUCIIECHUS
STUJICHIVIUKONSL Ha cepeOpeHHbIX Karanu3atopax. CoCTOsSHHME M JIOCTUKEHUS XUMHUYECKOH
TEXHOJIOTUM B 00JIACTH CHHTE3a U NMPUMEHEHUs TJIHOKCalld, a TAaKK€ CYLIECTBYIOLIUE MPOOIEMBI
IIPOU3BOJICTB OTpakeHsl B [1-2]. [Iporece KaTaauTHYecKoro OKMCICHHUs STUIEHTTIMKOIS IPOTEKaeT
CTaJMiHO, NpUYEM JUMUTHPYIOIIEH cTaauel sBisercs XemocopoOuusi kuciaopona. CyMmapHas
CKOpOCTh JIaHHOTO IpOoIecca CYIIECTBEHHO 3aBUCUT OT CKOPOCTH aJCcOpOLUU M MpHPOJbl hopMm
a71copOMpPOBAHHOTO KHUCJIOPOJa, OMNPENCNAIONIUX HalpaBiICHUE IPEBPALCHUS HHTEPMEIUATOB.
ITosToMy Hamnbosnee 3HAUMMBIM (AKTOPOM B OKHCIHMTEIBHBIX Ipolleccax sBISETCS HayallbHas
koHIeHTpanus kucioposa ([O2]o).

HoBble karanutudeckue cucremsl [2,3], paspaboTaHHble B J1aOOpPaTOPUM KaTaTUTUYECKUX
uccienoBaHuii TOMCKOro rocy1apcTBEHHOIO YHMBEPCUTETA, MPOSBISIOT BBICOKYIO aKTUBHOCTb U
CEJIEKTUBHOCTh OKHCJIEHMS CIUPTOB, B T.4. OTHICHIIMKONSL. M3BECTHO, 4YTO CpaBHEHUE
KaTAINTHYECKUX CHCTEM JOJDKHO IMPOBOIUTHCS MO PE3yNIbTaTaM, IMOJIYY€HHBIX B ONTHMAaJIbHBIX
YCIOBUSAX, TOCTUTHYTBIX MJIs KaXKJIOro Karanmu3aropa. Tak Kak paccMaTpUBaeMblil Mpoliecc
apngercs ObicTponporekaromuM (0.03 — 0.1 cek), oyeHb 3K30TEPMUYHBIM U YYBCTBUTEIbHBIM K
M3MEHEHMSIM TEXHOJOIMYECKUX MapaMeTpoB, U MOTOMY 3ajaya MOMCKa ONTHMAaJIbHBIX YCIOBUH Ha
MaKpOKMHETHYECKOM YpPOBHE JUIsl JAHHOTO KaTajau3aTopa, SIBISETCS JOCTATOYHO CIOMXHOM.
Haubonee »¢dexkTuBHBIM CcHOCOOOM TOMCKAa ONTUMAIBHOIO YCIOBUS MpH (UKCUPOBAHHBIX
pacxojax STHIEHIJIMKOIS M KHCIOPOCOAEPIKAIlero rasa Ha 3aJaHHYIO 3arpy3Ky KaTajlu3aropa,
siBIsieTcst BapbupoBanue [O2]o B UCXOTHOM CMeCH, YTO JIETKO Pean3yercsl.

B nanHOil pabore uccienoBaHO BIMSHHE KOHLEHTPALMU KHUCIOPOAAa MyTEM H3MEHEHMUS
COOTHOILIEHUS] BO3/yXa W a30Ta, NMPH COXpPAHEHWH OOIIeH 3arpy3kd STHIICHTIHMKOJS U Ta30BOTO
notoka. Kak BuHO U3 pucyHka 1, yBelnyeHue 10JId KUCI0pOo/ia IPUBOJUT K 3HAUUTEITLHOMY POCTY
TEMIIEpaTypbl B ciloe Karamu3atopa: ¢ poctoM [Oz]o MEHSIOTCS TeMNepaTypHbIH MPOQHIb IO
BBICOTE CJIOS KaTalu3aTopa, yBEJIUYMBaeTcs TemrmepaTypa Ha BXxojae B CHOU (Tyuay), B «ropsiueit
touke» (Trr) ¥ Ha BbIxoze U3 cnos Katanuzatopa (Ty,x). VHTepecHbIM ABiIseTCs TOT (aKT, UTO MPH
3TOM nosoxeHue «ropstaeit Toukn» (I'T) B cioe karanuzaTopa CHU3Y-BBEpX (OT BBIX0J1a) MPOXOAUT
yepe3 makcumyM. Cmemenue I'T BBepx 10 14 MM cBsS3aHO C yBEIMUYEHHEM CKOPOCTH OKMCICHHUS
STWJICHTJIMKOJS C COOTBETCTBYIOIIMM Pa30rpeBOM cilosi KaranuzaTopa. [lanbHeliee yBennueHUe
[O2]o mpuBomuT K cMmenieHnto I'T BHU3, 4TO MOXKET OBITh CBS3aHO CO CHMKEHUEM CEJICKTHBHOCTH
nporiecca ¢ o0pa3oBaHUEM MPOAYKTOB OoJjiee Tiydbokoro okucieHus u aectpykmuu (CO, CO,, Hy0,
Hj), 3a cueT KOTOpPBIX yBeTHMUUBAETCS 00beM 00pasyromuxcs ra3oB. [Ipu n306apuueckux ycuoBHIX
U OTHOCHUTENIBHO BBICOKOW TeMIepaType MPOUCXOAUT yBEIMUYEHHE OOBEMHOW CKOPOCTH IOTOKA,
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IIPU 3TOM CHIDKAETCA BpeMs NMpeObIBaHUS PEAKIMOHHONW cCMecH M IpoucxomuT cmemenue I'T B
CTOPOHY BBIXOJIa TIOTOKA U3 CJIOS KaTalIu3aTopa.
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B npunnune, temneparypHsiid Ipoduis U nojgoxkerne I'T MOTyT OBITh MCIIOJIB30BaHBI /IS
OLICHKM KMHETHYECKHX IapaMeTpoOB, a TAK)KE€ KOHBEPCHUM U CEJIEKTUBHOCTU JAHHOIO IIpoliecca.
AHanu3 peakIMOHHOM CMeCH ITOKa3bIBAaeT, YTO MAaKCHUMallbHas KOHLEHTpalus TJIHOKCalIs B
ycnoBusix mporecca gocturaercst mpu [02]p=10+£0.5 % 06 (puc.2). CeleKTHBHOCTH Mpoliecca
o0Opa30BaHMsl TVIMOKCANsSI KOPPEIUPYET C MOJIOKEHUEM M TEMIEPATypoil B «ropsdeil Touke»: uem
Bbille T,;, TEM BBIIE CKOPOCTh INPEBpAILECHUS DSTUJICHIVIMKOISA M HHIXKE CEJIEKTUBHOCTH €ro
pacxofoBaHus B TJHOKcalb. TakuMm 00pa3oM, BapbuUpys KOHIEHTPALMIO KHUCIOPOJA MOXHO
YCTaHOBUTb ONTHMAJbHBIA TEMIEPATypHBIH PEKHUM PEAKTOpa, YIPABIATH CKOPOCTBIO H
CEJIEKTUBHOCTBIO MTpOLiecca CUHTE3a INIHOKCas.
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Sn-V-O KATALIiZATORLARI UZORINDO ETANOLUN
SIRKO TURSUSUNA OKSIDLOSMOSI

Muradxanh V.Q., Nadirov P.A., Bagiyev V.L.
Azarbaycan Dévlat Neft vo Sanaye Universiteti, Baki s., Azorbaycan
vmuradkhanova@yahoo.com

Sirko tursusu kimya sanayesinin ¢oxtonnajli mohsullarindan olub, asetilselliiloza, aseton va
miixtolif sintetik boyalar istehsalinda holledici kimi, bir sira dorman maddslorinin alinmasinda,
miixtolif lizvi maddslorin oksidlogsmasi zamani reaksiya miihiti kimi, asetat anhidridi istehsalinda,
vinilasetat vo s. kimi monomerlorin alinmasinda, kitab ¢ap1 vo boyamada, yeyinti sonayesindo
istifado edilir. Son illordo sonaye miqyasinda borpa olunan bitki mongoli xammaldan alinan
bioetanolun totbiq sferasinin genislonmosi tendensiyasi miisahido olundugundan, sirks tursusunun
alimmas1 {igiin alternativ xammal kimi etanoldan istifado daha perspektiv hesab edilir. Sirko
tursusunun etanoldan biokimyavi alinma iisulu az rentabelli oldugundan, katalitik alinma tisulu daha
boylik maraq dogurur. Katalitik prosesin reallagsmasi zamani garsiya ¢ixan asas ¢atinlik aktiv vo
selektiv katalizatorlarin iglonib hazirlanmasi ilo baglidir.

Toqdim olunmus todqgigat isi miirokkob galay-vanadium-oksid sistemlorinin sintezino vo
onlar iizorinds etanolun oksidlogmasi prosesinin Oyronilmasino hosr olunmugdur. Miixtalif torkibli
galay-vanadium katalizatorlari ammonium metavanadat ilo qalay 4-xloridin sulu mohlullarindan
birgogokmo yolu ilo hazirlanmigdir. Alman qarisiq buxarlandirilmis, 100-200°C temperaturda
qurudulmus, sonra isa 250°C temperaturda azot oksidlori tam ayrilanadok qizdirilmisdir. Daha sonra
iso 500°C temperaturda 10 saat arzindo kdzordilmisdir. Bu yolla torkibindo elementlorin atom
nisboti Sn:V=9:1-don Sn:V=1:9-dok olan 9 katalizator niimunasi sintez olunmusdur. Hazirlanmig
katalizatorlarin etanolun qaz fazada sirko tursusuna oksidlogmosi prosesindo aktivliyi miioyyon
olunmusdur. Proses axml qurguda, 150-400°C temperatur intervalinda, xammalin verilmo siiratinin
1800 saat™ giymotinds aparilmisdir. Miioyyon olunmusdur ki, qalay-vanadium-oksid katalizatorlar:
istirakinda etanolun qaz fazada g¢evrilmosi zamani osas reaksiya mohsulu asetaldehid vo sirko
tursusudur. Yan mohsul gismindas etilen va karbon qazi amals golir.

Tadqiq olunan biitiin katalizator niimunaleri {izorinds etanolun oksidlosmasi prosesi 100°C
temperaturda baslayir. Lakin bu temperaturda yalniz az miqdarda asetaldehid omolo golmaosi
miisahido olunur. Prosesin temperaturunun yiiksolmasi ilo digor reaksiya mohsullar1 da omaolo
golmoayo baglayir. Biitlin katalizator niimunslari {izorinds sirke tursusunun vo asetaldehidin todqiq
olunan temperatur intervalinda ¢iximi1 maksimumdan kegir vo bu qiymot asetaldehid iigiin 200°C,
sirko tursusu igiin iso 250-300°C-yo tosadiif edir. Etanolun vo karbon qazinin ¢iximi iso
temperaturun yiiksalmosi ilo artir. 250°C temperaturdan baslayaraq, etanolun konversiya doracosi
100% toskil edir.

Katalizatorun torkibindo Sn vo V-un nisbatindon asili olaraq, sirko tursusunun vo
asetaldehidin ¢iximinda doyisikliklor miisahido olunur. Asagidaki codvolds 250 °c temperaturda
mixtoalif torkibli Sn-V-O katalizatorlar1 tizerinds etanolun sirko tursusuna ¢evrilmosinin naticalori
gostorilmisdir.

Cadvoldon goriindiiyli kimi, torkibindo Sn-un miqdari ¢ox olan niimunolor asetaldehidin
ciximu istigamatinds yliksok aktivlik niimayis etdirirlor. Katalizatorun torkibinde Sn:V nisbatindon
asili olaraq, sirko tursusunun ¢iximinin doyismosindo iso iki halda artim miisahido olunur. Bu,
katalizatorun torkibinds galaym vo ya vanadiumun miqdarinin yiiksok oldugu hallara uygun golir
(Sn:V=7:3 vo Sn:V=2:8). Gostorilon torkibli katalizatorlarin yiiksok aktivliyi, ¢ox giiman ki,
katalizatorun hazirlanmasi prosesinds elementlorin ekvivalent nisbatlorinds mexaniki garisiq, her
hansi birinin miqdar1 ¢ox olduqgda iso bark moahlul amalo galmasi ilo olagodardir.

Aparilan todqiqatlarin noticolorino osason sirko tursusunun oksidlosmosi prosesi iiciin
katalizator kimi torkibindo Sn:V atom nisboti 2:8 olan nliimuna secilmisdir. Homin katalizator
iizorindo sirko tursusunun ¢iximi maksimal olub, 55,2% toskil edir vo bu, reaksiya mohsullarinin
torkibindo asetaldehidin ¢iximinim 30,1%-dok azalmasi fonunda miisahido olunur. Ilkin todqigatlara
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osason secilmig bu katalizator niimunosini modifikasiya etmokls, onun iizorinds prosesin
gostaricilorini daha da yaxsilasdirmaq miimk{indiir.

Cadval 1. Katalizatorun torkibinds Sn:V nisbatinin etanolun sirks tursusuna oksidlosmasi
prosesinin gostariciloring tosiri

Katalizatorun Cixim, %
torkibindo Konversiya,
Sn:V atom nisbati [~ Agetaldehid Etilen | Karbon 4-oksid] Sirko tursusu %
9:1 50,2 3,2 7,6 39 100
8:2 42,1 3,2 5,5 49,2 100
7:3 34,1 4,1 7,7 54,1 100
6:4 32 15,1 11 41,9 100
5:5 31,2 16,5 15,1 37,2 100
4:6 31,1 13,1 10,5 45,3 100
3.7 30,8 12,3 7,7 49,2 100
2:8 30,1 8,4 6,3 55,2 100
1:9 33,4 9,5 6,9 50,2 100

MODIFIKASIYA OLUNMUS FERRIT KATALIZATORU VO 2,6-DIMETILFENOLUN
METIL EFIRI ISTIRAKI iLO 2,6-KSILENOLUN METANOLLA ALKILLOSMOSI

Sirinova X.N., Qarayeva I.E., Miirsiidlu N.A., Agayev O.9.
Sumqayit Dévlat Universiteti, Sumqayit s., Azarbaycan
parvana.suleymanova80@mail/ru

Sinklo modifikasya olunmus kobalt ferrit katalizatoru (SMOKFK) istiraki ilo 2,6-
dimetilfenolun metanolla alkillosmo reaksiyas1 tofsilati ilo todqiq edilorok 2,4,6- vo 2,3,6-
trimetilfenollarin effektiv alinma tisulu islonib hazirlanmigdir. CoggZngiFe,O4 ¥ = Al,O3 torkibli
katalizator istiraki ilo alkillogsmo prosesindos alinan 2,4,6- va 2,3,6-mezitollar qarigigina géro timumi
selektivlik 90.5-94.7 %, timumi ¢ixim iso 33.5 -45.2 % toskil edir. Proses zamani 1.0-2.0 %
selektivliklo omolo golon 2,6-dimetilfenolun metil efiri hal-hazirda istifado sahosino malik
olmadigindan onun prosesdo dovr etdirmosi nozords tutulmus vo bu istiqgamotdo todqiqatlar
aparilmigdir.

Tacriibalor axar novlii reaktoru olan laborator qurgusunda aparilmig, alinan mohsullarin
analizi xromatoqrafik vo spektral tisullarla hoyata kegirilmisdir. Alkillosma prosesinds alinan 2,6-
dimetilfenolun metil efiri alindigi miqdarda ilo xammalin torkibino slavo edilmis vo siini yaradilan
baslangic komponentlor qarisigmmin ¢evrilmosi secilmis SMOKF katalizatoru istiraki ilo
Oyronilmisdir. Hazirlanmis xammalin torkibindo 2,6-dimetilfenolun  metil efrinin kiitlo pay1
0,8= 1.2 %, 2,6-ksilenolun metanola olan mol pay1 1:1, reaksiyanin temperaturu 360 OC, xususi
yiikloms is9 0,6 st gotiiriilmisdiir.

Alimmis naticalorin (codval 1.) tohlili gostorir ki, xammalin torkibino 1.0-2.0 kiitlo % 2,6-
ksilenolun metil efirinin daxil edilmasi prosesin gostaricilorine cuzi tosir edir. 2,6-dimetilfenolun
konversiyast 0.5-2.0 % azalsa da 2,4,6- va 2,3,6-trimetilfenollar qarisigina gora prosesin imumi
selektivliyi az da olsa (1.5-2.5%) artir. Mezitolun alinan osas izomerlorinin mol nisbati do az
doyisir. Ksilenolun metilefirinin xammaldaki qatilig1 artdiqda alinan alkilatlarda trimetilfenollarin
digor izomerlarina da rast golinir.
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Cadval 1. 2,6-Ksilenolun metanolla alkillosmo reaksiyasinin naticalari ilo onun metil efiri
va metanolla qarsiligli tasirindon alinan naticalorin miiqayisasi

Adi Xammalin torkibi
2,6-dimetilfenol 2,6-dimetilfenol metanol 1:1
metanol 1:1 mol/mol | mol/mol + 2,6-dimetilfenolun
metil efiri (x)
X=1.0 kiitlo% | X=2.0 kiitlo%
Reaksiya mohsullarinin ¢evrilmis
2,6-dimetilfenola goro hesablanmis
ciximlart
2,4,6-trimetilfenol 40.0 41.0 43.0
2,3,6-trimetilfenol 50.5 52.0 49.0
Digor trimetilfenollar - - 1.0
2,3,4,6-tetrametilfenol 6.2 55 5.0
2,6-diimetilfenolun konversiyasi, % 50.0 48.0 49.5

Beloliklo aparilmis todqigatlar noticesindo miioyyon edilmisdir ki, alkillogmo prosesindo
paralel mexanizm {izrs alinan ksilenolun metil efiri prosesin gostaricilorino xalal gotirmadiyindon
sistemdo ugurla dovr etdirilo bilar.

VANADIUM- XROM-ALUMINIUM OKSiD KATALIZATORUNUN
ISTIRAKI ILO 2-METILANILININ METANOLLA ALKILLOSMOSI

Mustafayeva N.A., Nozarova M.K., Muradov M.M., Agayev 9.9.
Sumqayit Dévlat Universiteti, Sumqayit 5., Azarbaycan

parvana.suleymanova80@mail/ru

Alinmis vanadium-xrom-aliiminium oksid (VXA) katalizatorunun istiraki ilo 2-metilanilinin
metanolla alkillosmo reaksiyasinin todqiqi ksilidinlerin, o climlodon, 0-ksilidinin sintezi {igiin
optimal soraitin se¢ilib asaslandirilmasi mogsadi ilo aparilmigdir. Alinan naticalorin ayani tohlilini
aparmagq U¢iin biramilli planlagdirma tisulu ilo reaksiyanin osas gostoricilorine temperaturun (320-

410 0C), xUisusi yiiklomonin ("-E’t - 0,5-20 st'l) vo xammaldaki komponentlorin mol nisbatinin
(1:1= 8) tosiri Oyronilmisdir.

Tacriibolor axar novlii reaktoru olan laborator qurgusunda 1 saat orzinde hoyata kegirilmis,
aliman mohsullarin analizi xromatoqrafik va spektral tisullarla aparilmisdir.

Reaksiya mohsullarina N-,2-dimetilanilini, N-,N-, 2-trimetilanilini, 2,6- vo 2,4-
dimetilanilinlori vo ksilidinlorin digor izomerlor qarigigini (esason, 2,5- vo 2,3-dimetilanilinlor)
misal gdstormok olar. Birinci vo ikinci reaksiya mohsullart N-alkillosmo mohsullarina, digerlori iso
C-alkillosmo mohsullarina aiddir. Demoli, 2-metilanilinin metanolla qarsiliql tosiri miirokkob
proses olub, bir sira ardicil va paralel gedislorin comindon ibarotdir.

Temperatur, xiisusi yiiklomo vo xammaldaki komponentlorin mol nisbotinin doyismasi bu
cevrilmoalora miixtalif ciir tosir edir.

Moaruzads bu tosir otrafli aragdirilir vo 2-metilanilinin selektiv sintezi ti¢lin miioyyon edilmis
sorait aciqlanir. Homin goraitdo alinan (T-380 0c, V.10 st' v=1:25= 3) C-alkillosma
mohsullarinin ¢evrilmis vo baglangic 2-metilfenola goro hesablanmis ¢iximlari uygun olaraq 94.0-
95.0% vo 83.6-89.3%, 2.6 va 2.4 izomerlarinin mol nisbati isa 1:0,08= 0,09 toskil edir.

Todgiqgatlar naticosindo miioyyon edilmisdir ki, metanolun xammaldaki mol nisbotinin bir

neg¢a dofo artirilmasi 2-metilanilinin konversiyasini xeyli artirir. Bels ki, ¥ =1:2 mol/mol olan halda
birdofolik kontakt noticosindo bu gostorici 62.0%, xammalda metanolun {icqat ¢ox olan mol
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nisbotindo 94.0%, ¥ =1:4 mol/mol olan halda iss 100 % olur. Digor torofdon, xammaldaki
metanolun mol payinin bu ciir artmasi onun konar ¢evrilmalarinin do payin1 artirir. Noticads alinan
katalizatlarda qaz halinda olan mohsullarin vo itginin miqdart artir, identifikasiya olunmamis
maddolorin gatiligi ¢oxalir. Bununla yanagi xammaldaki spirtin gatiliginin artirilmasi ¢evrilmis
metanola gors hesablanmis reaksiya mohsullarinin ¢iximina 6ziinamoxsus sokilda tasir edir.

Bu zaman C-alkillosmoys goro daha yiiksok ¢ixim (70,6-73,7%) xammaldaki metanolun
parsial tozyiqinin 2.5-3.0 qat artiminda, N-alkillosmo mohsullarinin ¢evrilmis metanola gors
hesablanmis ¢iximi (7,2-13,5 %) is9

N-alkillosmo mohsullarinin ¢evrilimis metanola goro hesablanmis ¢iximi (7.2-13.5%) iso

¥ =1::3.5 = 4 olan halda olda edilmisdir.

Beloaliklo, xammalin yuxarida miioyyoan edilmis torkibinin noinki 2-metilanilino géro hom do
cevrilmis metanola gore alverigli oldugu todqgiqatlar naticesinds tosdiq edilmigdir. Demali, VXA
katalizatoru istiraki ilo 2-metilanilin vo metanol osasinda 2.6-dimetilanilin vo ya 2.6- vo 2.4
ksilidinlor qarisiginin yiiksok ¢ixim va selektivliklo alinmasi praktiki ohomiyyot kasb etdiyindon
onun galacokda sanayeds totbiqi bu qiymatli yarimmohsullara olan talabati gismon 6doys bilor.

2,4,6-TRIMETILFENOLUN KATALITIK CEVRILMOSI

Sirinova X.N., Agayeva N.9., Sahtaxtinskaya P.T., Miitallimova K.M.
Sumgqayit Déviat Universiteti, Sumqayit §., Azarbaycan
parvana.suleymanova80@mail/ru

2-Metil- vo 4-metilfenollarin metanolla qarsilighh tosirindon ovvalco 2,6- vo 2,4-
dimetilfenollar, daha sonra iss 2,4,6-trimetilfenol amalo golir. Xammaldaki metanolun gatiligindan
asili olaraq, reaksiya mohsullarinin torkibi doyisir. 2-metil vo 4-metilfenollarin metanolla
ekvimolyar nisbotdo olan xammallarinin ¢evrilmosindo dimetilfenollar osas mohsullar olsa da,
alinan alkilatlarda miioyyon qodor 2,4,6-trimetilfenol da olur. Xammaldaki metanolun parsial
tozyiqinin 2 = 4 dofo artirtlmasi 2,4,6-trimetilfenolu osas reaksiya mohsuluna kegirir. Basqa sozlo
desok, birinci morhalodo alinan 2,6- vo 2,4-dimetilfenollar yiiksok stiratlo ikinci morholoda ardicil
alkillosmo hesabina mezitolun bu izomerins gevrilirlor.

2,4,6-Mezitolun sintezinin nisboton asan oldugunu nozors alaraq, onun katalitik ¢evrilmasi
ilo digor trimetilfenollarin, xiisuson do, 2,3,6-izomerin alinmasi istigametinds todqiqatlar
aparilmigdir.

Katalizator kimi pentasil sinfindon olan dekationlagsmig formalar gétiiriilmiis vo palladiumla
modifikasiya edilmisdir. Modulu 60 vo torkibindo 1.5 kiitlo % palladium olan HSVM
katalizatorunda 15-20% aliiminium oksidi do vardir. Todqiqatlar axar novlii reaktorda aparilmigdir.
Tacriibolordon ovval katalizator ovvalco quru hava istirakinda 450 °c temperaturda, daha sonra isa
hidrogen miihitinds 410 °c temperaturda vo 1.0 MPa tozyiq altinda saxlanilmigdir. Tocriibalor 1
saat orzinds aparilmis vo alinan mohsullarin analizi xromatoqrafik vo spektral iisullarla hoyata
kegirilmisdir.

Osas vo yan cevrilmoaloro tam aydinliq gotirmok iiglin 2,4,6-mezitolun daha dorin
konversiyasi oldo edilmisdir. 400 °C temperaturda, 1.0 MPa tozyiqde vo hidrogenin trimetilfenola
olan mol nisbatinin 6= 8:1 qiymatlorinds onun konversiyast 60.0-71.0% toskil etmisdir.

Pd, HSVM Kkatalizatorunun istiraki ilo 2,4,6-trimetilfenol yiiksok selektivliklo (84.5%) 2,3,6-
izomers ¢evrilmisdir. Onun dimetilfenola vo tetrametilfenollara disproporsionlagsmasi asagi surotlo
bas verir. Bu reaksiyanin selektivliyi 8.0% toskil edir. Digor torofdon 2,4,6-mezitolun
dehidratasiyasi ilo aromatik efirlorin alinmasi vo onlarin sonraki hidrokrekingi do katalitik prosesdo
kifayot qgodor surotlo gedir. Alinan aromatik karbohidrogenlor icorisindo ksilollara vo
trimetilbenzollara rast golinir. Prosesdo kontakt vaxtinin azaldilmasi arenlor qarisiginda olan
ksilollarin qatiligini xeyli asag1 salir.
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Beloliklo Pd- HSVM katalizatoru istiraki ilo 2.4.6-trimetilfenolun hidro ¢evrilmosi
noticasinds onun digor qiymatli izomerinin -2.3.6-mezitolun yliksok ¢ixim vo selektivliklo sintezino
nail olunmusdur.

DOYMAMIS OLAQOLI p-SIANETIL EFIRLORINDON XLORHIDRINLOSMO
USULU iLO EPOKSINITRILLORIN SINTEZi

Bayramov Q.K., Mommadova S.B., Siileymanova 9.A., Osmanova D.H.
Sumgayit Doviat Universiteti, Sumqayit s., Azarbaycan
parvana.suleymanova80@mail/ru

ovvalki tadqiqatlarimizda bir qrup epoksinitrillori sintez etmokdon 6trii nitril qrupu olan
olefinlori tizvi peroksidlorlo oksidlagdirmoak tisulundan istifads etdiyimizi gostormisdik [1,2].

Oksidlasdirici agent kimi persirko tursusundan, nitriltorkibli olefin kimi iso allil vo metallil
spirtlarinin B-sianetil efirindon, homginin 1-alliloksi-2-(B-sianetiloksi)etilendon istifado edilmisdir.

Lakin bu tisulun miisbat cohatlori ilo yanasi, prosesin tohliikasizliyi baximindan ¢atigmayan
cohotlori do askar olunmusdur. Persirks tursusunun sintezi prosesindo hidrogen-peroksiddon,
epoksinitrillorin sintezi prosesindo iso persirko tursusundan istifado olundugundan prosesdo
partlayis bas vermasi ehtimali yiiksok oldugu tigiin olverisli tisul sayila bilmoz.

Epoksinitrillorin hom nozori vo ham do tocriibi baximdan ohomiyyat kosb etmasini nozoro
alaraq, biz bu birlogsmoloari tohliikssiz {isul sayilan xlorhidrinlogsmas tisulu ilo sintez etmoyi qorara
aldiq. Reaksiya asagidaki sxem iizro iki morholodo gedir. Ilkin morholods araliq birlosmo olan
xlorhidrin alinir. Sonra alinan xlorhidrini galavi ilo isloyarok epoksinitrili sintez edirik:

R
|
CH,=CCHZ0(CHZCH;0),CH,CH,CN *CHHI0, 01 CH,-C-CH,0(CHy-CH,0),-CH,CH,CN+

R /O\c H
+ KOH, <y, |CH20 (CH,CH,0)nCH,CH,CN+KCI+H,0

R
R=H; -CHs; n=0,1.

Miioyyan edilmisdir ki, epoksinitrillorin ¢iximina bir sira amillor tosir edir. Bu amillore
C=C olagosinin yaninda olan ovozedicilorin tobiati va reaksiyaya giron komponentlorin bir-birinin
izoring tokiilmo qaydasi aid edilo bilor.

Masalon: olefin kimi allil spirtinin p-sianetil efirini gétiirdiikdo (n=0;R=H) ¢ixim 70 %
oldugu halda, metallil spirtinin B-sianetil efirini gétiirdiikde iso (n=o0 ; R=CH3) ¢ixim 87% toskil
edir.

Qolovini xlorhidrinlorin {izorine tokdiikdo ¢ixim 85-87% toskil etdiyi halda, oksini etdikds
189 ¢1x1m azalaraq 15-20%-o diisiir.

Birinci halda ¢iximin (R=CHj3) artmasina sabob elektrodonor metil qrupunun tosiri, ikinci
halda iso ¢iximin azalmasina sobab olavo reaksiyalarin getmosidir.

Sintez olunan epoksinitrillorin 1Q-spektrinds -CN, -C-O-C-, -C-C- qruplarina xas olan
tezlikloro rast golinir.

Belolikla, geyd etmok olar ki, epoksinitrillarin sintezinde xlorhidrinlogma tisulundan istifado
etmok daha olverislidir.
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2,3- VO 2,5-DIMETILFENOLLAR QARISIGININ SINTEZi

Hiiseynova I.H.
Sumgqayit Déviat Universiteti, Sumqayit §., Azarbaycan
parvana.suleymanova80@mail/ru

Dimetilfenollarin sonayedo alinan alkilfenollar igerisindo xiisusi yeri vardir. Pestisidlor,
qatranlar, stabilizator, plastifikator, yapisqan, otirli maddslor istehsalinda qiymaotli yarimmohsullar
olan bu birlogsmalors ehtiyac artir, dag komiir qatranlari ise onlara olan tolabat1 6domir. Ona gors do
fenollarin metil toromalarinin alinmasi {giin sintetik tsullarin yaradilmasi vo tokmillasdirilmasi
istiqamotindo davamli todqiqatlar aparilir. Alkilfenollarin  alinmasinda fenollarin spirtlorlo
alkillosmo reaksiyasina asaslanan tisul digor lisullardan (sulfolagma, oksidlogsmo va s.) 6z olverisliyi
ilo forglonir. Lakin bu tiisulun bir sira masololori, o climlodon, somaorsliliyinin asagi olmasi,
texnologiyanin  miirokkobliyi, olavo tsikllorin yaradilmasina ehtiyacin olmast onun
tokmillogdirilmasini, yeni vo effektiv katalitik sistemlarin islonib hazirlanmasini tolob edir [1,2].

Moruzads 3-metilfenolun metanolla alkillosmo reaksiyasi tigiin aktiv vo selektiv katalitik
sistemlorin alinmasi vo onlarin istiraki ilo ksilenollarin magsadydnlii izomerlarinin yiiksok ¢ixim vo
selektivlikls sintezino nail olmaq moqsadile aparilmis todqiqatlarin naticolori 6z oksini tapmisdir.

Tacriibalor axan novlil reaktorla tochiz olunmus laboratoriya qurgusunda aparilmis, reaksiya
mohsullariin analizi xromatoqrafik vo spektral tisullarla hoyata kecirilmisdir.

3-Metilfenolun metanolla alkillosmo reaksiyast 300-380 °C temperaturda todqiq edilmis,
xiisusi yiiklomo ("3 ) 0,5-2.0 st hiidudlarinda gbtiiriilmiis xammal komponentlorinin mol nisbati
(V') 2-1:1-4 olmusdur.

Katalizator kimi Zr, H-mordenit gotiiriilmiis vo sirkoniumun mordenitdoki daha slverisli
qatiligimin 1,5 kiitlo% olmas1 tadqiqatlar naticosinds miioyyan edilmisdir.

3-Metilfenolun metanolla alkillosmo reaksiyasinda alinan osas mohsullara 3-metilfenolun
metil efirini, 2,5-;2.3-dimetilfenollar1 vo 2.3.6-trimetilfenolu misal gostormok olar. Bu mohsullarin
alinmasi katalitik sistemds asagidaki ¢evrilmolorin bas verdiyini gostorir.

Goriindiiyti kimi, Zr, H-mordenitin istiraki ilo 3-metilfenolun metanolla alkillogsmasi
niivadoki oksigen (O-) vo karbon (C-) atomlaria goro gedir. O-goro alkillosmodon 3-metilfenolun
metil efiri, C-goro alkillosmodon iso birinci morholodo 2.5- vo 2.3-dimetilfenollar qarisigi, ikinci
marhaladas is9 ardicil alkillogsma hesabina bu qarisigdan 2.3.6 trimetilfenol alinir.

CH,
R @—OCHB
CH, CH,
@—OH%HJOH - S OH CH, CH,
-H0
H, CHOH
OH
Cy, CHy HO
-
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Basqa s6zlo desok, sirkonium mordenit istiraki ilo katalitik ¢evrilmolori sorti olaraq paralel
(O-gora alkillosma) vo ardicil (C-gora alkillosmo) reaksiyalara bolmok olar. Katalitik prosesds bu
vo ya digor ¢evrilmonin istiinliik togkil etmasi reaksiya soraitindon vo katalizatorun torkibindon
asilidir. Asag1 temperaturda (= 320°C) vo xiisusi yiiklomenin yiiksok giymstindo (2 1,0 st?)
oksigeno gora alkillosmo C-gors alkillosms ilo rogabatds olur. Temperaturun artmasi (> 320°C) vo
xiisusi yiiklomanin azalmasi (< 1.0 St'l) ardicil mexanizm iizro bas veron gevrilmolorin payini
koskin artirmaqla yanasi, 3-metilfenolun etil efirinin alkilatdaki ¢iximini gézogarparaq doracods
asagl salir vo > 340 °C temperaturda reaksiya mohsullari icorisindo bu efiro rast golinmir.
Temperaturun artmasi, xiisusi yiiklomonin azalmasi vo xammaldaki spirtin parsial tozyiqinin 2-4
dofo artirllmast ardicil alkillosmoenin paymi coxaltmaqla yanasi, spirtin konar c¢evrilmalore
(dehidratasiya, dehidrogenlosmo, kreking) meylini do artirir.

Moruzads reaksiya rejiminin (T, V', v ) alinan mohsullarin ¢ixim, selektivlik vo izomer
torkibing tosiri dyronilmis vo miioyyon edilmis soraitdo reaksiyanin moagsadli mohsula goro (2.5 vo
2.3 dimetilfenollar garisigl) imumi selektivliyinin 83,5-95,0%, ¢iximimin isa 32,0-47,0% toskil
etdiyi gostorilmisdir.

Alinmis naticalor praktiki shomiyyat dasiyir vo galocokds bu prosesin daha otrafli todqiqino
yol agir.
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2-NAFTOLUN ETANOLLA ALKILLOSMOSI

Siileymanova P.V.
Sumqayit Dévlat Universiteti, Sumqayit 5., Azarbaycan
parvana.suleymanova80@mail/ru

Naftollarin asagi molekul kiitlali alkil (C31-C,) téromolori boyalar, baytarligda genis istifado
olunan K novlii vitaminlor, asqarlar, dorman preparatlar1 kimi vacib mohsullarin istehsalinda
qiymatli yarimmohsl kimi istifado olunur [1,2]. Ona goérs do onlarin somarali alinma iisullarinin
todqiqi vo islonib hazirlanmasi maraq doguran saholors aiddir. Ustalik qeyd etmok lazimdir ki, hal-
hazirda naftolun xammal monboyi 6lkomizds movcuddur.

Naftollarin metil vo etil toromolorinin alinmasinda onlarin spirtlorla (C;-C,) alkillosma
reaksiyas1 alverisli sayilsa da, bu istigamotds aparilan az sayli todqiqatlarin noticalori gostarir ki,
prosesda bas veron bir sira konar cevrilmolorin paymmin ¢oxlugu onun texnologiyasini xeyli
miirakkablosdirir vo alinan magsadli mohsullarin tomizliyini asagi salir.

Maruzads 2-naftolun etanolla alkillosma reaksiyasina H-mordenitin tarkibindoki SiO2/Al,O3
nisbatinin tosirinin naticalori verilir. Bu mogsadlo Na-mordenitdon (x=8) alinmis silisium oksidin
aliminium okside mol nisbati 10,18,24 vo 32 olan sintetik H-mordenitlor gétiiriilmiis vo onlarin
katalitik xassolori 2-naftolun etanolla alkillosmo reaksiyasinda todqiq edilmisdir. Tacriibolor 320-
360 ‘C temperaturda 1.0 st hocmi surotdo vo xammaldaki komponentlorin mol nisbatinin 1:6
qiymatindo 1 saat arzinds aparilmigdir. Katalizatorlarin sintezi qaydasi vo alinan mohsullarin analizi
iisullar1 kafedramizda islonib hazirlanmisdir.

H-mordenit katalizatorunun istiraki ilo 2-naftolun etanolla alkillosmo reaksiyasinin
naticalorinin tohlili gostorir ki, (sokil) H-mordenit katalizatoru istiraki ilo alkillogsma reaksiyasindan
alinmis katalizatorlarin torkibi praktiki olaraq eynidir. Mordenitds aliiminiumsuzlagma doracasinin
artmast alinan maddolorin ¢iximlarina vo xammalin konversiyasina tasir edir. Aliiminimsuzlagma
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dorocosinin artmasi timumi halda 2-naftolun konversiyasini azaldir vo onun mogsadli mohsula goro
selektivliyini yliksaldir. Bu zaman H-mordenitdoki tursu osas1 xassoli aktiv morkozlorin katalitik
tosirinin gismon tonzimlonmasi miisahido olunur. Temperaturun artmasi biitiin hallarda 1-etil-2-
naftola goro reaksiyanin selektivliyino monfi tosir edir. X=10 olan halda temperaturun 320°C-don
360°C-yo qaldirilmast mogsodli mohsula goro selektivliyi 60%-don 37,0%-0 godor asagi salir.
X=18 oldugda azalma 68,0%-don 49,0%-2, X=24 olan halda 71,3%-don 50%-2, X=32 olduqda isa
selektivliyin 77%-don 53,0%-0 diismosi miioyyan edilmisdir. Biitiin hallarda 1-etil-2-naftola goro
selektivliyin azalmasi alkilnaftalinlorin ¢evrilmis 2-naftola gora hesablanmis ¢iximlarinin artmasi
ilo miisahido olunur.
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Sokil. H-mordenit katalizatoru istiraki ilo 2-naftolun etanolla alkillogsmo reaksiyasinin naticalori:
1-etil-2-naftola gora reaksiyanin selektivliyi 1 (320 °C), 2 (360 °C)
2-naftolun konversiyasi 1'(320 °C), 2’ (360 °C)

Secilmis 340 °C temperaturda 2-naftoln etanolla alkillosmo reaksiyasinin miixtslif torkibli
mordenitlor, istiraki ilo aldigimiz noticolorin miiqayisali tohlili X=24 olan mordenitin daha aktiv
oldugunu tosdiq etmisdir. Aliiminiumsuzlagsmanin dorinliyindon asili olarag, 2-naftolun
konversiyasiin koskin doyismosi,alinan mohsullarin kimyovi torkibi vo ¢iximlart arasinda forqin
yaranmasl,¢ox giiman ki,mordenitin adsorbsion xassolorinin tursu markazlorinin giicii va qatiliginin,
reagentlorin daxili kristallik qofosdo diffuziya surstinin doyisdiyini gostorir. Aliiminium seolitdon
cixarildigda timumi proton tursu morkozlorinin say1 da azalir, lakin onlarin giicli artmaga baslayir.
Noticodo katalizatorun tursu osasi xassolori tonzimlonir vo onlarin Kkatalitik prosesds
mogqsadydniimlilyii vo faallif1 yaxsilasir. Istifado etdiyimiz H-mordenitlor igarisindo X=24 olan
niimunanin daha optimal tursu osasi xassoloro malik olmasi dediklorimizi tosdiq edir. Bu
katalizatorun istiraki ilo 1-etil-2-naftoln ¢iximi vo selektivliyi uygun olaraq 27,1 va 71,3 % toskil
edir. Bu naticalor tadqiq etdiyimiz tisulun galocayi oldugunu vo praktiki shomiyyot kosb etdiyini
gostorir.
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KPEMHHIOPT AHUYECKHUE HUTPIIbI C PEAKIIMOHHOCIIOCOBHOM
CBA3bIO Si-H

Araes A.A., PycramoB K.M., Axmenoa A.M., IOcudona 3.0.
Cymeaumcrkuil cocyoapcmeenusiii ynugecumem, 2. Cymeaum, Azepbaiioican
kamal rustamov 43@mail.ru

Hacrositiiee  McciieoBaHUM MOCBSINEHO CHHTE3Y KPEMHHHHHUTPHIOB €O CBsizbio  Si-H
MPUCOSAMHCHUEM TETPAAIKIIITUTUIPHITUCUIOKCAHOB K ITMAaHOATHWIOBOMY 3(HpY aTUIOBOTO
criupta B ipucytctBuu HyPtClg u M3ydeHnio HeKOTOPBIX CBOMCTB MOIYYCHHBIX a[TyKTOB:

CH3 CH; CHs; CH3
H-|Si-O-|Si-H + CH,=CHCH,OCH,CH,CN %H-Sli-O-Sli-(CH2)30CH2CH2CN

R R R R
R:C2H5 (l), C3H7 (“) n30-CsHy (l”), C4Hg (lV), I/ISO-C4H9 (V), CsHip (V|), CsHs (V”)

[MpuBenennas crpykrypa amaayktoB (I-VII) mokasaHa Qu3HueCKUMH W XUMHYECKUMHU
merogamu. Tak, B MK-crmekrpe kpemuwmitnutpuia (l) dumcrora kotoporo, mo maHuHeiM [KX,
cocraisuia 98,9%, COICPXKUTCA MHTEHCHBHAS mojoca mormomenns npu 2110 cm™ xapakrepras
ISl BAICHTHBIX KoJieObanuii cBs3u Si-H. Dta mosoca vicyesaer npu npucoenHeHnu K rpymmne Si-H
XJIODUCTOrO IMpoMNapruja U B CIEKTpe KpPEeMHUUXJIOpHJa MosBiseTcs mnosoca npu 1610 oM™,
npucymas koiebanusm C=C B rpymnmupoBke Si-C=C-. Cmemenue nonocs 1610 e B obnacts
HU3KHUX 4YacToOT, 110 CPaBHEHUIO ¢ au3amelieHHbIM 3TuiaeHoM X-CH=CH-VY, xonebanust koToporo
MPOSIBISIOTCS B JMAMa3oHe 4acToT 1665-1680 o™, MO-BHAMMOMY, SIBISETCS pE3yIbTATOM
OTTATHBaHUS T-351eKTporoB cBsi3u C=C Ha BakaHTHbIe opOuTamu atoma Si B rpymnmuposke Si-C=C.
Hannune N=C rpynmnsl noarsepxaaercs nojocoil npu 2260 em™,

Bo Bcex cnydasx mpu peakiuH TETPAATKWIIUTHIPUIIACUIOKCAHOB C HCCIEIYeMbIM
[IHaHOCO/ICPKAIIUM OJIeHHOM 00pa3yroTCs U aIyKThl 00erM cBsi3siM Si-H, BblieneHne KOTOPBIX
HE MPOBOAMIIOCH BCIIEACTBHE BBICOKOW TeMITEpaTyphl UX KureHus. OJHaKO TpU MCIIOIb30BaHUH B
kadectBe ruapocummupyomero areara H(CH3)C,Hs-Si-O-Si-CoHs(CH3)H  mam  ymanoch
BBIJICIUTh M OXapaKTEPH30BaTh COOTBETCTBYIOMIMUA AMHUTPWI ¢ BBIXOAOM 12%. MakcumanbHBINA
BbIX0 (71%) yKazaHHOro JMHUTPUIA JOCTHraeTcs IPU COOTHOLIEHWU pearupyrouux
KOMITOHEHTOB JUTUAPOAUCUIIOKCAH: onepuH=1:2

Kak u ciemoBano oxuaarh, B monydeHHsix MoHoHHTpHIax (1- VIII) cBsa3p Si-H okazanach
BECbMa pEaKLUHOHHOCIIOCOOHOW 10 OTHOUICHHIO K HYKICOQWIBHBIM U  3JIEKTPOPUIbHBIM
peareHram.

YCTaHOHOBJICHO, YTO TPUCOCAMHEHHE TETPAATKIIAUTHAPHIINCHIOKCAHOB K B-
[IUaHOATHIOBOMY 3¢upy ammmioBoro cnupta B npucyrctBun HoPClg . 6H20 mporekaer no cBsizu
C=C anmnmibHOrO pagukaia ¢ o0pa3oBaHHEM KPEMHUHOPTaHUYECKUX MOHO-U TUHUTPUIIOB.
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EPOKSI VO SIAN QRUPLAR SAXLAYAN SIiLISITUMUZVIi MONOMERLOR

Agayev 9.9., Tarverdiyev $.9., Nosirova I.M.
Sumaqay:t Déviat Universiteti, Sumqayit §., Azarbaycan
parvana.suleymanova80@mail/ru

Miixtolif iizvi avazlayicili mono vo dihidrosilanlarin platin osash katalizator istirakinda 1-
fenil-glisidloksibutin-1 vo 1-fenil-4-butin-1 ils reaksiyalar1 todqiq olunur .

Miiayyon edilmisdir ki,silisium atomundaki ovozloyicinin tobisti vo qurulusundan asili
olmayaraq monohidrosilanlar asanligla atomundaki ovozloyicilorin tobisti vo qurulusundan asili
olmayaraq monohidrosilanlar asanliqla todqiq olunan birlosmalorin C=C olaqosino birlosir vo
stirolun silisumiizvi sian- va epoksi toromoalorini amolo gatirirlor.

CgHsC = C—CH,—OX + R3SiH —» CgHsCH= c|:—CHzox
SiR;

AN A\
R iizvi radikallar 1 X= CHZCH —CH2 1 _CH2CH2CN, —CH _CH2

Sintez olunmus adduktorlarin torkib vo qurulusu fiziki-kimyavi, kimyavi analiz vo digor
sintez isullart ilo siibut olunur. Addukatlarin yiiksok ¢iximligini nozors alaraq, onlara ikinci
moleklula hidrosilan birlasdirmok cohdi bas tutmadi.

Todqiq olunan birlosmolorin aromatik radikal torofindon aktivliyi miioyyon qodor
mohdudlagdirilmis C=C slaqgasi dihidrosilanlarla reaksiyalarda da hidrosillosmo harisliyi gostorir vo
reagentlorin nisbatindon asili olaraq Si-H alagoli mono vo hom do dibirlosma mohsullar1 amalo
golir:

S|iR2H
CgHsC =C—CH,—0X + R,SiH, l—V CgHsCH= C—CH,0X

R
|
CgHs—CH =C|Z— ?i—(ll = CH—-CgHs
XOH,C R CH,0OX
Silisiumiizvi doymamis sian- vo epoksisilanlarda, aktiv epoksid vo nitril gruplarinin olmasi,

onlar osasinda silisium atomlu yeni sinif birlogmolorin alinmasinda va polimer gotranlarinin
yaxsilagidirlmasinda modifikar kimi istifado etmoya imkan verir.
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HCCJEIOBAHUE MOJU®UIUPYIOINX CBOMCTB CUJIOKCAHCOJEPKAIIINX
EINIOKCUHUTPUIOBBIX MOHOMEPOB

AraeB A.A., PycramoB K.M., Hacuposa .M., P3axanosa C.1
Cymeaumckuil cocyoapcmeennwiil yuugepcumem, 2. Cymeaum, Azepoaiiodxcan
kamal rustamov 43@mail.ru

DONOKCUANAHOBBIC CMOJIbI, OOJazas BBICOKOM aare3ne K pa3IMYHbIM MaTepuasam,
XOpPOIIMMH TMPOYHOCTHBIMU CBOMCTBAMHU, HHU3KOM YCAJKOW NpU OTBEPOJCHHUU U OTIUYHBIMU
JTUDJICKPUYECKUMH  TIOKAa3aTeIsIMUA, HaXOIAT IIHPOKOE MPUMEHEHHE BO MHOTHX OTPacCisxX
MIPOMBIIIJICHHOCTH. HecMOTpst Ha 3TO, yKa3aHHBIE CMOJIBI HE YAOBIETBOPSET TPEOOBAHHSIM II0
TEIJIOCTOMKOCTH.

C y4eToM CKa3aHHOTO M /Il YCTPAHEHUSl YIOMSHYTHIX HEJIOCTAaTKOB, HAMH OCYIIECTBJICHA
XUMHUYECKass MOJIU(HUKAIUg HEKOTOPhIX CBOMCTB JMOKCHAUMAHOBOW cmoibl  DJ[-20 Hmke
MIEPEYUCIICHHBIMHI CHJIOKCAHCOACPKAIMUMHU STOKCHHTPIIIAMHA ATH(PATHYECKOTO W OUITUKIHISCKOTO
PAIOB:

CH; CHs o
[ _ /N
NCCFbCHﬁXCHQg?r{)—SKCthOCFbCH——CHZ |
|

iC3H7 iC3H7
CH;  CHj 0
NG T /N
E£]//?—O—?K}bCHﬂ}bOCHﬁ}V—CHZ I
CoHs  CyHs
CH3 CH
| e O
NCCHZ—I}hOCHg}hCHT—FF—O——?CH=4}hOCH£}+—CH2 m
CoHs CoHs
CHz CHs 0
NG T /N
E{}//?-O—?@HZCHCHﬁx}bCH—CHZ .
iC3H; iC3H-

[Ipeamnonaranock, 9YTO pa3IUYHbIE CTPOCHHS 3TUX COCIMHEHMH W HAIMYME B UX MOJIEKYJe
Si-O-Si rpynnupoBku, NC-, CH=CH cBs13u U 3MOKCHIHBIX TPYIII JOJDKHBI OKa3aTh CYIIECTBEHHOE
BJIMSIHUS Ha CBOMCTBA OTBEPKICHHOM cMOJIbL. Pe3ynbTaThl MPOBEAEHHBIX UCTIBITAHUN MTPUBECHBI B
TadJmIeE.
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Tabmuua 1. IIpouyHocTHBIE CBOMCTBA MOIM(UIIMPOBAHHBIX KOMIIAYH/IOB

Momudukarop |Bec. con. monudu-| [Ipenen npounoctu | OtHocut | TBepmocts |[emiocToikocTh
karopa Ha 100 B IIPU Pa3pbIBE, YIUINHEHHE o 1o Buka °C
YacTEU CMOJIbI KI'C/em? npu bpunnento,
paspsise, % KI'/mm?

2,5 515 3,2 11 125

| 5,0 545 3,9 13 135

7,5 530 3,6 10 120

2,5 470 2,9 12 130

5,0 525 3,1 15 170

I 7,5 435 3,0 15 150

2,5 530 4,2 13 105

5,0 570 4,6 15 140

Il 7,5 525 4,1 12 125

2,5 640 58 11 165

5,0 755 6,6 13 195

v 7,5 690 5,1 12 150
Hemonuduumpoannas

3BOCMOJIA 360 0,7 10 105

W3 nanHBIX Tabimubl 1 ciiegyeT, 4YTO HAWIYYIIAM MOIU(DHUIMPYIOIIUM CBOWCTBOM
00Ja1aI0T  CHUJIOKCOHCOJICP)KAIIUE AMOKCHHUTPUIIBI  OWIMKHIMYECKOTO  psijia N ua IV, B
OCOOCHHOCTH JpOKUCHUHHUTPWIBI |V, BBeAeHHE KOTOPHIX B KOMIIAyHJ IIOBBIMIAET €ro
TeIIOCTOMKOCTh. OMHOBPEMEHHO C STUM HAONIOAAaeTCs TOBBIIICHHE TpefeNia MPOYHOCTH U
snacTUYHOCTU. Tak, mpejen MpoYHOCTH Bo3pactaer ¢ 360 KI'C/em? st HEMOAU(UITUPOBAHHOMN
cMonsl 0 755 KI'Clem?, st cMomsl MonudunpoBanHoit 5,0 Bec u.amokcuHMTpHiaa 1V,
OTHOCUTENILHOE yIITTMHEHHE Mpu 3ToM Bo3pactaet ¢ 0,7 10 6,6 %, a termoctoikocts ot 105 10 195
oC.

B cBsi3u ¢ TeM, 4TO OpraHUYecKHe COSAMHCHHS U3MEHSIOT TUAICKTPUYCCKHE TO0Ka3aTeln
KOMIIAyHJIOB, MBI HCCIEIOBAIA U TUDJIEKTPUYECKHE CBOWCTBA CMOJIBI, MOIU(UIIMPOBAHHBIX
BBIOpAaHHBIMU COCTUHEHUSMU. Pe3yabTaThl 3THX UCCIEAOBAHUN OTPaKCHBI B TAOJIHIIC.

Tabnuna 2. Jluenextpuyeckue cBoWcTBa MOIU(PUIIMPOBAHHBIX KOMITayH]I0B

Monudukarop Onerpuyeckas Tanrenc yria Juenexrpuueckas VY aensHoe
(5,0 B.u.) IIPOYHOCT, TUENIEKTPUY. MPOHHUIIAEMHOCTB | 0OBEMHOE AIIEKTP.
KB/Mmm [IOTEPB IIpU =10° IpU f=103 I'n COIIPOTUBIICHHS,
I'g OM.CM
| 25 0.014 4.11 4.0 10"
1l 23 0.013 4.05 4.110°
1 21 0.021 4.12 4.110°
v 39 0.026 4.63 4.2 10°
Hemonudummpo- 0.004 3.90
BaHHas cCMoJia

JlanHbie TaOMHIIBI 2 CBUAETENHCTBYET O TOM, YTO JUEICKTPHUUECCKUE CBOWCTBA, B YaCTHOCTH
IKTPUYECKAsi  MPOYHOCTh  KOMIIOYHIOB, MOAM(DUIMPOBAHHBIX  KPEMHUHOPTaHWYECKUMU
SMOKCUHUTPHUJIAMH, TOBBIIIAIOTCSA Oojiee yeM B 2 pas3a MO CpaBHEHHE ¢ HEMOJU(PHUITUPOBAHHOU
CMOJIOH.
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Takum o00pa3oMm, YCTaHEBJIEHO, YTO KOMIIAyHIbl HAa OCHOBE CHJIOKCAHCOJAEPIKAIINX
SMOKCUHTTPWIIOB OMIMKIMYECKOTO psiAa, o0janas yaydlIeHHbIMH (U3HKA-MEXaHUYECKUMHU H
IUETCKTPUIECKUMU  TIOKA3aTeNIMU,MOTYT ~ OBIThb ~ PEKOMEHJIOBaHbl  JUIS  MPAKTUYECKOTO
UCPOJIH30BAHUS.
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MUXTOLIF FUNKSIONAL QRUPLAR SAXLAYAN SIiLiSTUM-UZVIi MONOMERLOR

2Alagbzoglu M., ‘Tarverdiyev $.9., ‘Agayev .9.
! Sum%aylt Dovlat Universiteti, Sumqayit 5., Azarbaycan
Ankara Texniki Kolleci, Ankara s., Tiirkiya
parvana.suleymanova80@mail/ru

Olefinlorin oksidlori hazirda sanayeds istehsal edilon epoksid gatranlarinin vo onlar arasinda
qiymatli xassolora malik materiallarin alinmasinda genis istifado olunur.Lakin materiallarin sort
miihitloro davamsiz olmalari, istismar soraitindo bozi xassolorini doyismolori onlarin genis
istifadosini mohdudlasdirir. Epoksid gotranlarinin bu c¢atismazliqlarin aradan galdirmaq {igilin
silisium tizvi birlosmalorin sintezi iisullarinin dyronilmasi hom sintetik vo homds totbiqi kimyada
miihiim shomiyyat kasb edir.

Epoksi- vo sian qruplari saxlayan asetilen sirasi karbofunksional birlosmalarin
platinhidrogenxlorid tursusunun katalizatorlugu R3SiH tipli monohidrosilanlarla qarsiliqli tesiri
reaksiyalart todqiq olunur. Miioyyon edilmisdir ki, monohidrosilanlar digor funksional qruplara
toxunmadan, ancaq ti¢gqat karbon-karbon slagosino birlogorok doymamis silisium-iizvi epoksi vo
siano birlogsmalar omals gatirirlar.

HC=CCH,X+ R3SiH —> RSSiC|::CHCH2X(A) +CH2:Cﬁ:H2X(B)
H SiR3

A A

X= - OCH,CH-CH,, -OCH-CH ,-OCH,CH,CN

R -1izvi radikal;

Mohsullarin quruluglarinin toyini gostordi ki, silisium atomundaki tizvi ovazlayicilorin
tobiatindan asili olmayaragq, biitiin hidrosilanlar asetilen rabitosina hor iki istigamatds birlogorak 3-1
nisbatindo birglogmolor omalo gatirirlor .

Vinilasetilen sirali epoksi vo sian qruplart saxlayan birlogsmalorin ii¢liniin ovozloyici
hidrosilanlarla reaksiyalarda qarsiligh tosirde olan maddslorin nisbatindon asili olaraq, torkibinda
bir va ya iki silisium atomu saxlayan silisium {izvi dien siras1 maddslori alinir.

2CH»=CHC=CCH,X+3H-SiR3 —> CH2=CHC|Z:CHCH2X +R38iCH2-CH2(|3:CHCH2X
S|R3 SIR3
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X= - OCH-CH, -OCHZ-C%}CHZ, ~OCH,CH,CN

Sintez edilmis maddolorin kimyovi xassalorinin dyronilmosi gdstordi ki , onlarda epoksi vo
silan gruplar yiiksok aktivliyo malikdirlorvoeasanligla hidrifil vo elektrofilbirlogsmolor ilo garsiligh
tosira girilor .

Hidrosillogsdirmo vo kimyavi ¢evirmolar ilo sintez edilmis yeni silisium izvi monomerlorin
torkib vo quruluslar1 kimyavi vo miiasir fiziki kimyavi analiz {isullart ils siibut edilir .

HNCCIEJOBAHUE ITPOLUHECCA ITIOJIUMEPU3ALIUN
BULIUKJIO-2,2,1-TENIT-2-EH-6-UJ1 METHJIAKPUJIATA

Hoparumosa M./1., MamenoB M.K., Uoparumosa T.A., AiiueBa H.M.,
AxmenodexoBa C.®@., UcmaiinioBa JIxx.H.
Hnemumym nepmexumuueckux npoyeccos um. FO. I'. Mameoanuesa HAHA,
2. baky, Azepbaiioxncan
e-mail: tehmine-ibrahimova@rambler.ru

HopOopHen u ero mnpou3BoaHble Ojarojapss UX [JOCTYIHOCTH U IIMPOKOMY Halopy
MPUCYIINX UM (PU3UKO-XUMHUECKUX CBOMCTB, TAKMX KaK TEPMHUYECKasi, XUMUYECKasi CTAOMIIBHOCTb,
BBICOKAsI IIPO3Pa4YHOCTb, HU3KOE BJIATONOIVIOIIEHUE U T.J1. IPEACTABISAIOT OTPOMHBIN IPAKTHYECKUN
U TEOPETUYECKHUI UHTEPEC.

CuHTe3 3TOro Kjiacca MOHOMEPOB OCYIIECTBIISIETCS Ha 0a3e LUKIONEHTaJHEHa, MPOAYKTa
MUPOJIN3a HEPTAHBIX (PpaKlMii 1 BUHUIOBBIX MOHOMEPOB- ATHJIEHA, AJIKEHOB, aKPUJIATOB.

C yderoM cKa3aHHOTO HaMH HCCJEOBaHa IMOJIMMEpU3alns OMIMKIOTENTEHWT aKpuiaTta,
CUHTEC3UPOBAHHOTO  B3aWMOJICUCTBHEM  OHWIMKIO-2,2,1-renT-2-eHKapOoHWIa ¢  aKpUJIOBOU
KHMCIIOTOM.

[Tonmumepu3anusl yKa3aHHOIO MOHOMEpa OCYIIECTBJIEHAa Kak B OJOKEe, TaK U B pacTBOpE
TOJTyOJIa WM BOJIBI C MCIOJIBb30BAHUEM B KauecTBe MHUIMaTopa nepekuck Oenzona (I1b), mepekucu
tperOytuna  (IITH),  nuuuTpunaazobucuzomacignort  kucinorel  (JJMHU3) a  Ttakxke
aMMoHMyMIepcyabdara npu Temneparype 80-130 °Cu BPEMEHH TOJIMMEpHU3aLUH 1-5 yacos.

B wuccrnenyembIx ycnoBHSX Tpolecc NoJuMepH3alus OUIMKIOrenTeHUIaKpuiaTa, B
CTPYKTYyp€ KOTOpPOH COJEp)KaTcsi [IB€ HEIKBUBAJICHTHBIE KpaTHBIE CBS3M BHHWIBHOIO U
LIUKINYECKOro (pparMeHTa NpoTeKaeT ¢ 00pa30BaHUEM «CIIMTOIO» MOJIMMEpA.

B HK-cnekTpe monuMepa, BBIIEICHHOIO METOJOM JKCTPAKLUU OT HENpPOpEearupoBaBIIEH
4acTH MOHOMEpa OTCYTCTBYIOT IOJIOCHI TIOTJIOMIEHHUSI, OTHOCALIMICS B nepopmaiimoHHbm (929, 967
v 984 cm™') i BanenTHBIM KomebanmneM (1635 n 3059 ecm™) C=C cBsi3u AKpUIIOBOM IPYIIIBL, @ TAKXKE
K nedopManinoHHbIM KosiebanusiM C=C cBSI3U UKIIA.

VY CcTaHOBIIEHO, YTO HE3aBUCUMO OT YCIOBHUH IMOJIMMEPU3aLUU IMOJTYYEHHbBIE IOJIMMEPHBIE
MPOJYKTHI XapaKTEPU3YyIOTCsl BBICOKOM TeMIIepaTypol CTEKJIOBAHHUS, YTO CBSI3aHO C )KECTOKOCTHIO
MaKpOLIETIH.

ITonumep Temneparypa CTeKI0BaHu,
cuHTe3upoBaH | Temmeparypa Ha4aao Temneparypa °C
HEIHA B norepu Beca, °C paznoxenusi, °C Ha4ajo Komnery
MIPUCYTCTBUH:
11T 101.9 599.3 477.4 490.8
11B 116.9 598.7 441.8 485.4
JWHI3 104.4 598.5 345.4 541.6
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III BOLMO

XUSUSI TOYINATLI POLIMERLOR VO POLIMER
MATERIALLAR

8-ASETOKSITETRATSIKLODODES-3-ILAKRILAT MONOMERININ
POLIMERLOSMOSI

Mommadov M.K., Mahmudova E.Q., Qadirli V.S, Rasulova R.A., Abdullayeva A.C.
AMEA-mn akad.Y.H Mammadaliyev adina Neft-Kimya Proseslari Institutu,
Baki §., Azarbaycan
meh_nur@mail.ru

Akril efirlori genis totbiq saholorino malikdir vo reaksiyaqabiliyyatli ikigat rabito sayasindo
qiymatli sonaye mohsullarinin sintezi ii¢lin ilkin xammaldir. Akrilatlardan sintetik boyalarin,
laklarin, tipografiya ronglarinin, optiki linzalarin vo eynoklorin hazirlanmasinda istifads etmak olar.
Bunlar1 nozors alaraq, bizim torofimizdon 8-asetoksitetratsiklododesen monoefirino Kkatalizator
BF3-OEt, istiraki  ilo  akril  tursu  Dbirlosdirmoklo, yeni tetratsiklik  akrilat —
asetoksitetratsiklododesilakrilat monomeri 87.5% ¢iximla sintez olunmusdur:

o)
O-PZ-CH=CH2
o kat u
Il + CH,=CH-COOH— CH;-C-O

CH,-C-O

Sintez  olunmus 8-asetoksitetratsiklododes-3-ilakrilatin  polimerlogmoasi  reaksiyasinda
inisiator  kimi kaliumpersulfat (K2S;Og), benzoilperoksid (BP), dcliibutilperoksid (UBP) vo
amoniumpersulfat (NH,4)2S,0g todqiq olunmus vo UBP inisiatorunun istiraki ilo daha yiiksok notico
olds edildiyi miioyyanlosdirilmisdir.

Asetoksitetratsiklododesilakrilat monomerinin polimerlosma reaksiyasinin sxemi asagida
gostorilmisdir:

O —CH,-CH—

Il
O-C-CH=CH, In

(lzzo
e}
~
i
CH,;-C-O o -
CH;-C-O n

Polimerlosma prosesino tosir edon amillor: insiatorun  miqdari, temperatur vo vaxt
dyronilmis vo praktiki tam polimerlosmani tomin edon sorait miioyyan edilmisdir: UBP-nin miqdari
0,1% (monomerin kiitlosino goro), reaksiyanin miiddati 4 saat, temperatur 140°C.

Poliasetoksitetratsiklododesilakrilatin qurulusu IQ- analiz iisulu ilo tosdiq olunmusdur.
Analizin noticolori polimerin torkibindo vinil qrupuna aid olan 1640 sm™ udulma zolagmmn
olmadigini géstormisdir.

Bu tip polimerlordon miixtolif cihazlarda silisolorin, tibdo siini dislorin hazirlanmasinda
yiiksok adgeziyali yapisganlar kimi istifado olunur.
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AZOTLU BIRLOSMOLORLO FUNKSIONALLASDIRILMIS
FENOLFORMALDEHID OLIQOMERLORI

OJmiraslanova M.N.
AMEA akademik Y.H Mammadaliyev adina Neft-Kimya Proseslari Institutu,
Baki §., Azarbaycan
amenzer@mail.ru

Fenolformaldehid oliqgomerlori maisotds va sanayenin bir ¢ox sahalorindo genis totbiq edilon
yiiksok molekullu birlosmolordondir. Zaman keg¢dikco onlarin xassolorine fordi vo ya kompleks
sokilda tolabat doyisdiyindon todqiqatlar bu vo ya digor istigamotds yonaldilmis, lakin aktualligini
itirmomisdir. Diinya miqyasinda fenol oliqgomerlorinin istehsali ilo mosgul olan yeni obyektlorin
tikilib istifadoys verilmosi, movcud olanlarin tokmillogdirilmaesi, istehsal proseslorinin daha da
miiasirlogdirilmosi magsadils yeni layiholorin hoyata kegirilmosi, planlagdirilmasi buna siibutdur.

Fenolformaldehid oliqomerlarinin todqiqat obyekti kimi maraqli olmas1 miioyyan sobablarlo
olagodardir. Birinci, lazim olan biitiin ilkin maddslor: fenol, fenolun téromalori, formaldehid
bosariyyatin yaxin golocokdo tiikonmok tohliikasi ilo qarsilasa bilocoyi neft vo qaz monsoali
birlosmalorin ¢evrilmasi ilo yanasi, ehtiyatlar1 yiizilliklorlo prognozlasdirilan das komiirden alinir ki,
bu, etibarli xammal monbolorinin mévcudlugu demokdir. Ikinci, proseslor texnoloji baximdan
kifayat qodor sadodir. Ugiincii, reaksiya qabiliyyatli oldugundan kimyovi modifikasiya, analoji
cevrilmo imkanlart onlarin xassolorinin idars olunmasina, tonzimlonmosine miisbat tosir gostorir.
Dérdiincti, bu birlogsmalorin ortitkomologatirici, yapisqan, slagslondirici torkiblorin hazirlanmasinda
istifadoys, mineral yaglara miixtolif toyinatli asqarlar vo s. kimi tovsiyo olunmasi vo geyd edilon
toyinath materiallarin moisotimizin, xalq tosorriifatinin  ayrilmaz hissosini togkil etmasi totbiq
saholorinin shomiyyatini, istehlak tolobatinin varligin1 gdstorir.

Fenolformaldehid oliqgomerlorinin alinmasi vo tdvsiyo edilon sahslords totbiqinde qarsiya
cixan problemlar bir cox masalolora diqgat yetirilmasinin vacibliyini agkara ¢ixarmisdir. Bels ki,
moveud fenolformaldehid oliqgomerlorinds ilkin komponentlorin sorbast miqdarinin yiiksok olmasi
ekoloji tohliikko monbayi olmaqla yanasi, materiallarin stabilliyini asagi salir, bu birlosmalor geyri-
polyar holledicilordo holl olmadigindan totbigindo ¢otinliklor ~ yaranir  vo sonaye-istehsal
saholorindo genis istifado olunan aromatik osasli  holledicilorin ovozino, digor sahoalordo
ohomiyyatli totbiqi olan helledicilorin istifadoys colb edilmasi zorursti yaranir, on miihiim
gostaricilordon biri olan saxlanma miiddstinin, xiisusils, rezollarda az olmasi onlarin tatbiginde
mohdudiyyet yaradir vo bu gostorici strukturlagsma, vo ya 6z-6ziino barkimoenin bas vermasi ilo
olagadar oldugundan, barkimoni nizamlayan funksional qruplarin miqdarinin vo yerlogsmasinin
tonzimlonmasing diqqat yetirilmasi ehtiyaci yaranir.

Qeyd edilon problemlorin holl edilmosi fenolformaldehid oligomerlorinin azotlu
birlogmolorlo modifikasiyasi, eloco do digar ¢evrilmalorin hoyata kegirilmasi vasitasilo yeni torkib
va quruluslu birlogsmalorin alinmasi ilo miimkiindiir vo bu istigamoatds todqiqat islori aparilmisdir.
Bu todqiqatlar sirasinda qeyri-polyar holledicilordo hololmanin tomin edilmasi vo geyri-polyar
tobiotli qatranlarla yiiksok fiziki-mexaniki xassoloro malik olan kompozisiya torkiblorinin
yaradilmasi mogsadilo benzilaminlo modifikasiya olunmus vo  n-butanolla efirlosdirilmis
fenolformaldehid oligomerlorinin  sintezi iisulunun islonib hazirlanmasida vardir. Bu birlogmoalor
oksidlosdirilmis bitki yagi, alkid, poliefir qatran1 niimunslari ilo yiiksok fiziki-mexaniki Xassalora
malik olan kompozisiya torkiblori kimi shomiyyast kasb edir.

Olverisli borkima gostoricilorinin tomin edilmosi maqgsadilo novolak va rezol tipli
fenolformaldehid oliqomerlori osasinda hibridlosmis oliqomerlorin vo onlarin azot saxlayan
analoglarinin molekulyar dizayn iisulu ilo alinmasi vo n-butanolla efirlogdirilmasi tisulunun islonib
hazirlanmasi rezol tipli oliqgomerlards siiratlo barkims fasadlarinin, novolak tipli oligomerlords iso
temperatur vo borkidicinin miitloq tesiri vo istiraki ehtiyacinin aradan qaldirilmasi ndqteyi-
nozorindon ohomiyyot kosb edir. Aromatik osasli holledicilordo yaxsi holl olan, uzun zaman
miiddotindo  strukturlagsmayan  hibridlosmis  fenolformaldehid oliqgomerlori vo  onlarin
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benzoquanaminlo funksionallagdirilmis analoglar1 epoksi-fenol — ortiik, yapisqan, olagolondirici
kompozisiya torkiblori kimi miisbot noticolora malikdir.

Endometilentetrahidroftal ~ anhidridi  ilo modifikasiya olunmus azot saxlayan
fenolformaldehid oliqgomerlorinin alinma tisulunun islonib hazirlanmasi vo todqiqi istigamatindo
todqiqatlar benzilamin, benzamid, benzoquanamin kimi azotlu iizvi birlosmalorin istifadoesi ilo
hoalledicido ikimorhalali iisulla hoyata kegirilmis, alinan mohsullar rezinin mexaniki gdstoricilorine
miisbat tosir edon olavalor kimi sinaqdan kegirilmisdir.

Bitki yaglarindaki tobii trigliseridlorla, eloca do fordi tursu vo bir-, iki-, lig-atomlu spirtlorin
miirokkob efir niimunslori ilo /olein tursusu vo qliserin, etilenqglikol, etanolun geyri-tam vo tam
miirokkab efirlori/calaq olunmus monoalkil(Cg-Cy,)fenolformaldehid oligomerlorinin iki morhalali
sintezi hoyata keg¢irilmisdir. Mexanizmin aragdirilmasi noticosinds calaq olunma prosesinin
oligomer makromolekullarindaki metilol qruplar ilo trigliseridlordo oksidlosmo naticosindo alinan
hidroksil gruplarinin qarsiliqh tosiri ilo bas vermasi, gel-niifuzedici xromatoqrafiyanin naticaloring
osasan prosesin eyni zamanda qisman destruksiya ilo miisayiot olunmasi miisyyan edilmisdir. Bu
oligomerlor osasinda Ortilk materiallar1 yiiksok fiziki-mexaniki xassaloro malik olmaqla yanasi,
miixtolif aqressiv miihitlordo davamli oldugu iiclin miivafiq miihitlorlo tomasda olan metal
avadanliglarin sothinds qoruyucu ortiik vasitasi kimi praktiki shomiyyato malikdir.

Tadqiqatlarda alinan miisbat naticolor sintez olunan oliqomerlorin yeni torkib vo qurulus
xiisusiyyatlori ilo borabar, azotlu funksional qruplarin bilavasits tasiri ilo baglidir.

Molumdur ki, FFO-larin N-, P-, Si-, Ti-, S- vo s. kimi hetero-atomlu birlogsmolorlo
modifikasiyasi fordi xasso vo ya xassolor kompleksinin yaxsilagdirilmast mogsadi dastyir vo
bunlarin sirasinda azotlu birlosmolorin xiisusi yeri vardir. Azotun spesifik elektron qurulusu, yiiksok
elektromonfiliyi, azotlu funksional qruplarin osason yiiksok reaksiya gabiliyyatli olmasi bunun
baslica sobablorindon biridir. Bu amillori nozors alaraq ortiikk kompozisiya torkiblorinin alinmasi
maqsadilo FFO-larin benzilaminls funksionallagdirilmagla ¢evrilmalori hoyata kegirilmisdir.

BENZILAMINLO FUNKSIONALLASDIRILMIS FENOLFORMALDEHID
OLIQOMERLORININ SINTEZi

Jliyeva A.P., Omiraslanova M.N., Ibrahimova M.C., Riistamov R.O.,
Oliyeva S.R., Mommadzad»s F.A.
AMEA akad. Y.H Mammadoaliyev adina Neft-Kimya Proseslari Institutu,
Baki s., Azarbaycan
amenzer@mail.ru

Xalq tosorriifatinda vo moisotdo Ortiik, boya-lak materiallarina olan tolobatin bdyiik bir
hissasi fenolformaldehid oligomerlorinin (FFO) hesabina 6denilir vo diinyanin inkisaf etmis
Olkalorinds onlarin istehsalinin togkili vo ya tokmillogdirilmaesi istigamatinde samarali islor aparilir.
Odobiyyat manbalarinds FFO-larin sintezina dair tadqiqat islorinin miitasokilliyi, mogsadyonliiliyii
vo miitomadi nogrlorin dorc olunmasi bu todqiqatlara olan tolobatdan irali golir.

FFO-larin vo modifikasiya mogsadils istifado olunan azotlu birlosmonin xammal vo alinma
tisullarinin tohlili tadqiqat isinin istiqgamatini miioyyanlosdirmisdir.

Proses iki morholodo aparilmisdir. I morhalodo benzilaminlo funksionallagdirilmis rezol vo
ya novolak tipli FFO-larin sintezi hoyata kegirilmis, II morholodo holledici olaraq dioksandan
istifade etmoklo sintez mohsullariin tokrar polikondenslogsmasi magsadils tadgiqatlar aparilmisdir.
Rezol alindig1 halda proses fenol:formaldehid:benzilaminin 1:1,2: 0,1-0,4 mol nisbatindo golovi
miihitdo (pH=8-9), novolak tipli oliqgomerlorin sintezi zamani miivafiq olaraq komponentlorin
1:0,85:0,1-0,4 mol nisbotindo turs miihitdo (pH=2-3) hoyata kecirilmisdir. Benzilamin reaksiya
qarisigina ilkin oligomer zoncirinin formalagsmasinin olamoti olan bulanti miisahido edildikdon
sonra hissalorlo daxil edilmis, gatranin omolo golmasi molum qaydada tesdiglonmisdir. Ilkin
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komponentlarin artiq miqdar1 yuyulmagqla kenar edildikden sonra qatranin holledicids turs miihitds
(pH=3-4) tokrar polikondenslosmasi 3-4 saat miiddotindo davam etdirilmisdir. Polikondenslosmo
zamani ayrilan su Dina-Stark suayricisina toplanmaqla konar edilmisdir. Son mohsul oliqomerin
dioksanda mohlulu soklindo alinmis, proseslorin material balansi1 tortib edilmisdir. Holledici
qovuldugdan sonra alinan birlogsmonin qurulusu fiziki-tadqiqat tsullart ilo aragdirilmis, fiziki-
kimyovi gostaricilori toyin edilmisdir: I morhoalods alinan oliqgomerlorin sixhigr 1.19-1.21 q/sms,
damcidiismo temperaturu  44-57.5°C, ugucu olmayan birlosmalorin miqdart 3.1-20.2 %, |l
morholods sintez moahsullarinin miivafiq gostoricilori 1.10-1.22 q/smg, 24-35.8°C, 12.0-32.7 % toskil
edir.

MODIFIED POLYIMINE AS A NEW REAGENT FOR REMOVING EMULSIFIED
PETROLEUM FROM INDUSTRIAL WASTE-WATERS

Asadov Z.H., Rahimov R.A., Allahverdiyeva L.A., Poladova T.A., Zarbaliyeva |.A.
Y.H.Mammadaliyev Institute of Petrochemical Processes (IPCP) of Azerbaijan National
Academy of Sciences; Az 1025, Khojaly ave, 30, Baku, Azerbaijan
e-mail: teranepoladova@hotmail.com

Waste-waters of petroleum-refining enterprises are inevitably polluted with petroleum and
petroleum products. Treatment of such waters with the purpose of removal of petroleum and its
products is a difficult task because very often they form emulsion with water. So, creation of new
reagents for cleaning industrial waste-waters from petroleum and petroleum products is very actual
and challenging.

In IPCP (laboratory of surfactants), a new reagent for removing emulsified petroleum from
waste-waters of Baku Oil Refinery (BOR) named after H.Aliyev has been developed. This reagent
is based on polyimine(PI) which is an industrially-produced chemical and the first component of the
reagent. This polyimine is chemically modified via two steps. In the first step, it is propoxylated
with propylene oxide (PO). Due to the used excessive amount of PO, propoxy-group appears in
each unit: As the reaction proceeds, viscosity of the system increases and the colour darkens. The
final product of this step-a propoxylated Pl (PPI) is a very viscous, brown substance. The unreacted
amount of PO is removed by evaporation at mild temperatures till reaching a constant mass. PPI
dissolves well in water, ethanol and acetone. Its structure is confirmed by IR- spectroscopic method
(FT-IR Spectrum BX spectrometer). In the second step, PPI is quarternized by methyl iodide with
formation of units including fragments of the quaternary salt (depicted below). The structure of the
quarternized PPI (QPPI) is clarified using IR- spectroscopy and electroconductometry. According to
the results of electroconductance (k) measurements, in the case of aqueous solution 0.01 mol/l
concentration, the value of « for PI, PPl and QPPI is respectively 122.1, 60.4 and 1281.0 mS/cm.
As is seen from these results, electroconductance of QPPI (1281.0 uS/cm) is significantly (~21
times) higher than that for PPl (60.4 uS/cm). This circumstance confirms an existence of the
charged fragments in the structure of QPPI.

The second component of the proposed reagent is an inorganic aluminium salt (normal or
double). It exerts a coagulating action. A donor-acceptor interaction between two components
should be mentioned as nitrogen atoms of the first component (P1) possess a free electron pair
whereas aluminium cations of the second component have free electron orbitals.

The worked-out reagent is used as 20% wt. aqueous solution. The following results of the
treatment of the waste-water from BOR (the initial content of petroleum and petroleum products-
58.4 mg/l, pH of the waste-water-10.0) were obtained. When the concentrations of QPPI and Al
double salt are respectively 40 and 400 mg/l, the residual amount of petroleum after treatment
becomes 22.4 mg/l (pH=8.5). If concentrations of the reagent components are increased up to
correspondingly 50 and 500 mg/l, the content of the residual petroleum is registered at the level of
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19.0 mg/l (pH=8.5). As is seen, an admissible extent of removal of petroleum is attained in both
cases.

POLIETILENPOLIAMIN VO HEPTILYODID OSASINDA YENi SUDA HOLL OLAN
SOTHI-AKTIV POLIELEKTROLITLORIN SINTEZi VO TODQIQi

Nasibova $.M., 9sadov Z.H.
AMEA Neft-Kimya Proseslari Institutu, Az1025, Xocali pr. 30, Baki 5., Azarbaycan
E-mail:nesibova.sefige@mail.ru

Miiasir dovriimiizds suda hall olan polimerlodon xalq tesarriifatinin miixtslif saholorinds
genis istifado olunur. Masolon: onlar sulu boyalarin istehsalinda, dorman preparatlarinin
kapsullagdirilmasinda, eloco do neftgixarma sonayesindo neftsixisdirici, izoloedici reagent kimi,
gazma mohlullarinda  stabilizator kimi, neftlo ¢irklonmis su hodvzalorinin tomizlonmosindo
neftyigici vo diger mogsadlorlo neftdispersloyici reagent kimi miivaffoqiyyatls totbiq olunur.

Toqdim olunan is sothi-aktiv polielektrolitlorin yeni niimayondslorinin sintezina, fiziki-
kimyavi xassolorinin vo homginin vacib tatbiq sahoslorinin todqiqino hosr olunmusdur. Yeni kation-
aktiv sothi-aktiv  polielektrolitlor polietilenpoliaminlo (PEPA) hetilyodidin 1:1 va 1:2 mol
nisbatindo kvaternizasiya reaksiyasi ilo alinmisdir. Hor iki hal ii¢iin sintez intensiv garigdirma yolu
ilo otaq temperaturunda aparilmisdir. Prosesin ilk anlarinda reaksiya qarisigunin qizmasi miisahido
olunur. Bu reaksiyalarin ekzotermik olmasi ils izah olunur. 1:1 nisbatinds alinmis yeni oliqomerin
ciximi toqribon  97% toskil edir. ©sas mohsullardan bazilorinin alinma reaksiyalarini sxematik
olaraq asagidaki kimi gostormok olar:

+ +
N|-|2-CH2-CH2-NH(CHZ-CHZ-NH}nCHZ-CHZ-NH2

J J
NH2-CH2-CH2-NH(CHZ-CHZ-NH)r(]ZHZ-CHz-NHer 2CHq5) — CrHis C7His
n=3; 4. NHz-(:Hz-(:Hz-f(JH(CHZ-CHZ-NH)nCHz-CHZ-R]H2
J J
C7Hqs C7H1s
NH2-CH2-CH2-NH(CHQ-CHz-NH)nCHQ-CHz-ItJH2
J
NH-CHa-CH,-NH{CH,-CH,-NH}CH,-CH,-NH, + C7H15) — C7H1s
n=3; 4. NH2—CH2—CHz—ﬁH(CH2—CH2—NH)nCH2—CH2—NH2
’
C7His

Ovvalco madds tlind-sar1 rangli duru maye soklindo olur. Lakin 10 saat miiddotinds bu maye
todricon qirmizi-qohvayi rongli gotrana cevrilir. Alinmig madde suda vo etil spirtindo yaxs1 hall
olur.

Maddenin torkibi 1Q-spektroskopiya iisulu il tosdiq edilmisdir. Spektrdo 2430-2770 sm-
do N'-H valent rogslori zolaqlar1 miisahido olunur. Alinmis yeni dordlii duz qruplari olan
oligomerin 0,5 %-li sulu mohlulunun 22 °C-do xiisusi vo molyar elektrik kegiriciliyi toyin
edilmisdir. Yeni maddonin xiisusi elektik keciriciliyi — ( k) 165 mkS/sm (bu gostorici su iigiin 4
mkS/sm-dir), molyar elektrik kegiriciliyi ( p) 2,22 “10° m%(Ommol)-dur. Almmis noticolor
maddonin ion-maye xassali oldugunu tosdigloyir. Sintez edilmis yeni oliqomerin sothi-aktiv xassoali
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olmasi onun miixtolif qatiligli sulu mohlullarmm 20 °C-do kerosin sorhodinde sothi gorilmo
omsalinin (o) stalagmometrik tisulla toyin edilmosi ilo tosdiglonmisdir. Reagentin 0,25-%-li
mohlulu Gi¢iin o = 5,04 mN/m, 0,5%-1i mahlulu i¢iin 2,78 mN/m, 1,0%-1i molulu halinda isa 2,22
mN/m togkil edir. Bu da reagentin yuksok sothi aktivliys malik olmasini tosdigloyir.

PEPA ilo heptilyodidin 1:2 nisbotindo do yeni dordlii duz qruplari olan oliqomer sintez
edilmigdir. Heptilyodidin konversiyasi bu hal {igiin toqribon 92% toskil edir. Reaksiya qarisigi
ovvalca agig-sar1 rongli duru maye soklindo olur, lakin 7 giin miiddstindo qatilasaraq tiind-narinci
rongli qatrana g¢evrilir. Alinmig yeni oliqomer suda, etil spirtindo yaxs1 hall olur. Maddenin tarkibi
1Q-spektroskopiya iisulu ilo identifikasiya edilmisdir. Alinmis spektroskopik naticolor ekvimolyar
nisbatds sintez edilmis oliqgomerin naticalori ilo oxsardir.

Sonuncu yeni maddenin ion-maye tipli olmas1 onun 0,5%-1i sulu mohlulunun xiisusi vo
molyar elektrik kegiriciliyinin toyini ilo tosdiglonmigdir. Xiisusi elektrik kegiriciliyi 93,5 mkS/sm,
molyar elektrik kegiriciliyi 1,110 m*(Om'mol) olmusdur.

1:2 nisbotinds sintez edilmis yeni maddonin miixtalif gatiliglt sulu mohlullarinin 20 °C-do
kerosin sorhadinds sathi gorilmo omsallarinin toyini ilo onun sathi aktivlik xassosi tosdiglonmisdir.
Reagentin 0,25%-1i mohlulu ig¢iin sothi gorilmo omsali 47,5 mN/m-don 4,44 mN/m-o, 0,5%-li
mohlul halinda 2,78 mN/m-9, 1,0%-1i mohlulda iso 2,26 mN/m-o endirilmis olur. Bu da reagentin
yiiksok sothi aktivliyo maik olmasini tosdiglayir.

Hor iki yeni oligomer nazik neft tobaqosi ilo ¢irklonmis su (minerallagsma doracosi miixtolif
olan) sothinin tomizlonmosinds istifado edilon reagent kimi laboratoriya soraitinde todqiq
edilmisgdir. Miioyyon edilmisdir ki, hor iki reagent giiclii neftdispersloyici xassoys malikdir vo
onlarin tosir miiddati togqribon 4-5 giindiir.

OU3NKO-XUMHNYECKHUE MMAPAMETPBI ABOTCOAEPKAIINUX
MOHOAJIKNI(Cs-C1) ®PEHOJI®OPMAJIBJAEI'U/IHBIX OJIMI'OMEPOB

Aopyanaesa H.P., A60acos B.M., AmMupaciaanosa M.H., Anuesa JI.H.,
Pycramos P.A., Aauesa II1.P., Mamen3zane ®@.A., AnueBa A.IlL.
Huemumym negpmexumuyeckux npoyeccos HAHA, 2. baxy, Azepbatiosxcan
ab.narmina@gmail.com

HctuHHble YOBITKM OT Mpollecca KOPPO3MH B MPOMBIIUIEHHOCTH HEJb3sSl OIpPENEIHTh,
OLIEHUB TOJIBKO MPSIMBIE MIOTEPH, K KOTOPBIM OTHOCSITCSI CTOUMOCTD Pa3pyIUNBIIEHCS KOHCTPYKLUHY,
CTOMMOCTb 3aM€Hbl O0OpYyJOBaHUS, 3aTpaTbl HAa MEPONPHUATHS MO 3alluTe OT Koppo3uu. Emé
OonplMii  ymepd COCTaBJIAIOT KOCBEHHBIe moTepu. Ilpoctonm o00OpyqoBaHUS TIpH 3aMeHe
MIPOKOPPOAMPOBABIIMX JETajdel M y3J0B, yT€UKa MPOIYKTOB, HapyUIEHHE TEXHOJOTHYECKHX
nporeccoB. B pasnuuHbIX cdepax OSKCITyaTalMM IS 3AIIUTBl  METAJIOB OT KOPPO3UHU
UCIOJIb3YIOTCSl HEP)KaBEIOIINE METAaUINYECKUE CIUIaBbl, JAKOKPACOUYHbBIE MOKPBITUS, HHTMOUTOPHI.
IIpy wWcronb30BaHMM MHUHEPAIBHBIX Macel B IOCIEAHME TOJbl HIMPOKO IMPUMEHSIOTCS
CHEIHATM3UPOBAHHbIE MAaclOpaCTBOPUMbIE HWHTHOMTOPHI KOPPO3MM HA OCHOBE HE(TAHBIX
npoaykTos [1,2].

CornacHo AUTEepaTypHBIM JaHHBIM MOAU(PHUIIMPOBAHHBIE aMUHAMM, aMUAAMU, TPUAa3HHAMU,
AMUHOKHCIIOTaMH, aMHHOCIIUPTaMH U T.J. (eHoiadopmansaeruaapie onmuromepsl (OGDO) [3-5],
o0nanalT KOMIUIEKCOM IIeHHBIX cBOMCTB. (C  Hameidl CTOpOHBI TPOBEAEH  MpOLEcC
¢ynkunananmzanun PO MMUIA30IMHAMU  MOJTYYEHHBIMH Ha OCHOBE JHUCTHIUIMPOBAHHBIX
npupoanbix HedpTsaHbix kucinoT (HAITHK) cmecn bakunckux Hedteil dpakuuun 250-400°C u
nonmuamuHoB  (ITA) — mgwdtunentpuamuna ([ID3TA), TpudTUIEHTETpaaMHHA (TOTA),
nommdTwieHnonmnamuHa  (II0ITA)  [6].  VYuuTeiBas mnpupony (YHKIIMOHAIBHBIX  IIEHTPOB
cuHTe3upoBaHHbIX PDO npoBeneHBI UCCAEAOBAHUS IO IOJIYYEHHIO HOBOTO KOMIIO3ULIMOHHOIO
COCTaBa KOHCEPBAIIMOHHOM JKUJIKOCTH Ha OCHOBE TYpPOMHHOTO Macjia C HX HPUMEHEHHUEM.
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[Tonmy4eHbl MOJIOKUTENBHBIC PE3YJIbTATHI.

B npemaraemoit paboTe C 1EIbI0 JTOCTHKEHHUS XOPOIIEH PACTBOPHUMOCTH B HEMOJSPHBIX
pacTBOpUTENAX B KauecTBe ()EHOJIHHOTO KOMIIOHEHTA HCIONb30BaHbl anmkuidenons Cg-Cip
QJIKWIBHBIMY TPYIIIAMH B T1apa - MOJIOKEHUU.

HccnenoBansl MIOTHOCT, TEMIIEpaTypa KalulenaJeHus, KOJMYECTBO HEJIETYYHUX BEUIECTB,
pPacTBOPUMOCTh B PA3UYHBIX PACTBOPHUTENAX MOJSPHOIO W HEMOJSPHOIO Xapakrepa, a Takke
aneMeHTHBI  cocTaB  MOHOATKUI(Cg-C12)PDO, (DyHKIMAHATM3UPOBAHHBIX — MMHIa30IHHAMHA
pa3nuyHOro cocraBa. KoHeuHble MPOAYKTHI MPEACTABISAIOT COOOH CMOJIOOOPAa3HYIH0 Maccy
CBETJIO-, TEMHO-KOPUYHEBOTO, a Takxke Oyporo msera. Kak mokazanu pe3ynbTaThl aHAJIU30B, MPH
YBEJIMUEHUU KOJIMYECTBA MoaU(UKaTOpa — UMHIA30JIMHA HA 1 MOJb ankuiaeHoI0oB, TeMIepaTypa
KaIUICTIaZICHNsl TIOBBIIIAETCS, HO IUIOTHOCTh, B OCHOBHOM CHMXkaercs. OHaKo, Npu yBeTUYCHUU
YKclia UMUJIA30JIMHOBBIX IUKJIOB MPU OJMHAKOBOM MOJBHOM KOJIMYECTBE MMHUJA30JIMHA HA 1 MOJb
ANKUI(PEHOIOB HaOII01aeTCsl 3HAUUTENFHOE MOBBIIIEHHE KaK IUIOTHOCTH OT 951 kr/m® 0 1054
Kr/M°, Tak W Temmeparypbl KamtenageHus ot 35 g0 47°C. KoIM4ECTBO HENETyYHX BEIICCTB
konebnercs ot 80.96 no 95.72% B 3aBUCMMOCTH OT COCTaBa CHUHTE3UPOBAHHBIX IPOIYKTOB.
OyHKIMaHATU3UPOBaHHble UMHIa30MHHAMH MOHOATKUI(Cg-C12)PDPO X0poIlo pacTBOPSIOTCS B
Pa3NMYHBIX PACTBOPUTENSAX (AETOH, ITAHON, AWMETHI(dOpMamuj, OEH30J, TONYoN, OCH3HH,
TypOuHHOe Macio mapku T-30). DieMeHTHBI cocTaB BBIOPAHHBIX 00pa3lloOB OMpEeNeNéH Ha
npubope TrusPec Micro, LECO. B 3aBUCHMMOCTH OT COCTaBa HCCICIOBAHHBIX IPOJIYKTOB
koiuuectBo yriaepoaa (C) mensiercss ot 69.4 o 79.9%, Bomopona (H) ot 8.40 no 9.38%, a cmecu
kuciopoaa ¢ azorom (O+N) ot 10.97 no 21.59%.

[TpoBoasTCS HCCIeIOBaHUS CHUHTE3UPOBAHHBIX OJIMTOMEPOB B KadyecTBE MHTHOUTOPOB
KOPPO3HHU B COCTaBE MUHEPAIBHBIX MACEIL.
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@DOTOUYBCTBUTEIbHBIE MIOJIUMEPBHI, MaKpOMOJIEKYJIbI KOTOPBIX coJiepxar
PEaKIIMOHHOCTIOCOOHBIE TPYIIIBI, CIIOCOOHBIE CTPYKTYPUPOBATHCS IO/ BO3ACHCTBUEM Pa3IMYHBIX
HCTOYHHUKOB OOJIy4EHUs], ITMPOKO IPUMEHSIOTCS B TEXHUKE, B TOM UUCIIE U MUKPO3JIEKTPOHUKE IIPU
U3rOTOBJIEHUM MHTETPAIbHBIX MuUKpocxeM. K mpumepy, MOXHO OTMETHTH padory [1,2], rme
IOJIUMEpBI, cojJepXKalue B 3(UPHOM 4YacTH MaKpOMOJIEKYNbl JBOMHBIE CBSI3M, LMKINYECKHE
(bparMeHTBl M Jpyrue peaKHOHHOCIOCOOHBIE TPYIIBI, MPOSBISAIOT (POTOUYBCTBHUTEIHHOCTh U
MOTYT OBITb HCHOJB30BAHBI B MHUKPO3JEKTPOHHUKE B KaueCTBE PE3UCTUBHBIX MaTepuayioB. [lyis
CO3JaHusl penbe(HOro M300pakeHHsT Ha MOJJIOKKE MPU HM3TOTOBICHUU (DOTOPE3UCTOB MOMHUMO
(OTOUYBCTBUTEIIBHOCTH, TaKUE MOJIMMEPHI TOJDKHBI 00J1a/1aTh XUMHUECKOW CTOMKOCTBIO, BBICOKOM
aare3uel ux MJICHOK K pa3IU4HbIM MOJJI0KKAaM U TEPMOCTOMKOCTHIO.

B npemioxxenHolr paboTe HamMM Ha OCHOBE IIOJIMMEPOB, CHUHTE3UPOBAHHBIX IIyTEM
srepudukanmu [IBC xnopanruapuaaMu 3aMeIeHHBIX ITMKJIONPONaHKapOOHOBBIX KHUCIIOT, OBUIH
MOJIy4eHbl (POTOUYBCTBUTENIbHBIE MaTepUallbl U UCCIIEAOBAaHbl UX CBOMCTBA. MoauduuupoBaHHbIE
MOJTUMEPBl  UMEITH PAa3InYHYIO CTENeHb dTepu(pHuKanuy U ObUTH MOTyYeHBI 110 MPUBEICHHON HIDKE

CXEMCE:
Rv cocl
n N —_—
m n-m

OH (l) OH
s
o] \VR

R= 2"\ #No—; Ph—; PhO—; Bu-; BuO-

[Tpu n3ydeHun (HOTOUYBCTBUTEIBHOCTU CHHTE3UPOBAHHBIX MOJAU(PUKATOB HAWJIEHO, YTO C
YBEIIMUYEHUEM CTENEHHU dTepuuKanuu ux (GoTOUyBCTBUTEIBHOCTh yBenuunBaeTcs. Iloka3ano, 4ro
(OTOYYBCTBUTENBHOCTh 3aBUCUT OT IIPUPO/IBI 3AMECTUTENS Y LIUKIIONPOIIAHOBOM IPYIIIBI.

[Tpu cpaBHEHHHM (QOTOUYBCTBUTEIBLHOCTH IOJMMEPOB, COAEPIKALIMX B OOKOBBIX IIETIAX
MaKpOMOJIEKYJIbl BUHHUJI- 1 BUHUJIOKCH- 3aMECTUTENN, OOHAPYKEHO, UTO 3TH MOJIMMEPHI TPOSBIISAIOT
OOJIBLIIYI0 PEAaKIMOHHYIO CIIOCOOHOCTH 0 CPAaBHEHHUIO C MOJUMEpaMHM, COJEpKalluMH ApyTrHue
3aMECTHUTEIH.

CrniekTpaibHBIMU METOAAMM aHAIM3a YCTAaHOBJIEHO yYacTHE LUKJIOIMPONAHOBOIO KOJbIA B
MPOIIeCcCe CIIMBKY MO/ Bo3aecTBHEM Y D-00mydeHus.

[TpoBeneHHbIE HCCIEIOBAaHUS MTOKA3ald, YTO HAJIMYME B MaKpOMOJIEKyse (B BUAE OOKOBBIX
OTBETBJIEHUI) PEAKIIMOHHOCIIOCOOHBIX JIBOMHBIX CBS3€H, IMKJIOMPONAHOBOW M KapOOHUIbHON
IPYII CHOCOOCTBYIOT HUX YYaCTHIO B Ipoleccax CTpyKTypupoBaHus. [lo 3Toil mpuunHe MOXKHO
CUUTATh, YTO 3TU MOJIUMEPHI MOTYT OBITh UCIIOJIb30BAaHbI B (OTONUTOrpadUUYEeCcKUX Mpoleccax Mpu
M3TOTOBJIEHUH HETaTUBHBIX (DOTOPE3UCTOB.
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3TEPUOUKAIIUS COMMOJIMMEPOB BUHUJIOKCHUIIUKJIOITPOITAHOB C
MAJIEHHOBBIM AHTUJIPAJIOM U CUHTE3 BUOJOTTYECKN AKTUBHBIX
COEJIMHEHUM

IHaXHa3ame P3, FyJ'IBep)IaIIIBI/IJII/I L., FmeeB AM.
HHcmumym noaumeprvix mamepuanosd HAHA, e. Cymeaum, Azepoatiodcan
2A3ep6au09fcana<uu MeOUYUHCKUL yHUgepcumem, Kageopa buoguzuueckotl
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CononuMmepsl, MOJYYEHHbIE paJUKaJIbHON COMOJIMMEpU3ALMEd MaJIEeMHOBOIO AHTMIpHUIA
(MA) ¢ pa3nuYHbIMH BUHWJIOBBIMH MOHOMEpAaMHU, SIBISIIOTCS (DYHKIIMOHAIBHBIMHU MOJMMEpPAMU C
YepeayIOLIENCsl U YeTKO BOCIIPOM3BOUMON XUMUYECKOU CTPYKTypoil. ClielyeT OTMETUTh, YTO 3TU
COIIOJIUMEPHI SIBISIFOTCSI MHOTO(YHKIIMOHAIbHBIMU. BO-TIEpBBIX, OHU COJEp)KaT aHTHAPUIHBIN
IIUKJI, ©3 KOTOPOTO MOXHO TOJYYUTh KHCIOTHYIO WM COJNEBYIO (popmy. Bo-BTOpBIX, comommmeps
MA BKIIIOUYaIOT OAMH U 00Jiee KOMIIOHEHTOB, TAaKXKE C PA3IMYHBIMU (PYHKIIMOHATBHBIMU TPYIIIIAMH,
Takue Kak N-BUHWIMUPPOIHMIOH, BUHWIALETAT, aJIKWJ BUHIIOBBIE >upsl U T.1. Kpome storo,
MOJIy4Y€HHUE ITUX COMOJIMMEPOB ya00HO, Onaronapsi 1ErKkOMy CUHTE3Y M TIOCTYITHOCTH MOHOMEPOB.
MenuuHckoe U (papMamneBTUYeCKoe MPUMEHEHHE COMmoIMMepoB MA Takke MpeArnovTUTENHHO,
Omarojaps TakUM CBOMCTBaM, Kak OHMOCOBMECTHMMOCTb, BOJOPACTBOPHUMOCTH, BO3MOXHOCTH
U3MEHATh THIPOPMIbHO-THIPOGOOHBIH OanaHC W3MEHEHHEM BBIOPAaHHOTO COMOHOMEpa WU
MOCIEAYIOIUMU XUMUYECKUMHU PEAKIMSIMH B MAKpPOMOJIEKYJe caMoro comnosiuMepa. CornoiuMepsl
MA, Omaromapsi CcBOE MHOTO(PYHKIIMOHAIBHOCTH ¥ BBICOKOW PEAKIMOHHOW CIIOCOOHOCTH
AQHTUJPUIIHOTO IIMKJA, JIETKO BCTYMAIOT B Pa3IMYHbIE XUMUYECKHE PEAKIMHU C JICKAPCTBEHHBIMU
COCMHEHUSIMH, MPOTEUHAMH, YH3UMAMH H T.J. XUMHYECKOH MOAM(DUKAIUEH ITUX COMOIUMEPOB
MOJTy4aroT MaTepHaibl C HOBBIMHU CHELU(PHUUECKUMH CBOWCTBAMH Ui MPUMEHEHHUS B Pa3IMYHbIX
00JacTAX TMPOMBIIUICHHOCTH, MEAMIIMHE, CeIbCKOM xo3saictBe W T.4. [1,2]. Ilupokoe
MPAaKTUYECKOe MPUMEHEHUE CONOoIMMepbl MA, B 4aCTHOCTH C aJIKMJI-BUHHJIOBBIMH 3()UpaMu B UX
nony-3¢upHOi (hopme, HaUIM B pa3pabOTKE COCTABOB JUIsi KOHTPOJIHUPYEMOTO BBICBOOOXKIEHUS
JeKapcTBa, I/l MOJMMEp He B3aUMOACHUCTBYET XUMHYECKU C JIEKApCTBEHHBIM COEJUHEHUEM, a
ABJIETCS €ro HocutTeneM. Tak, ObulM pa3paboTaHbl MOJIMMEPHBIE CHCTEMbI C KOHTPOJIUPYEMBIM
BBIJICJICHUEM aKTHBHOT'O BEIIECTBA — PErYJISITOpa pOCcTa PaCTeHUN, XUMHUUECKOW MMMOOUIU3aIen
ero Ha MOJMMEPHBIA HOCUTEN [3].

Ilenpto mpenacTaBieHHONW paboTHI sABIsETCS pa3paboTKa HOBBIX OMOJOIMYECKH aKTUBHBIX
MIOJINMEPOB Ha OCHOBE COIOJIMMEPOB MA c HEKOTOPHIMU 3aMeIeHHBIMA
BuHmIokcunukionponasamu (BOLIIT). Yepenyrommuecs comomumepsl MA ¢ BOLII 1-3 6bun
BBIOpAaHBI B Ka4eCcTBE IOJIMMEPA-HOCUTEISA, a MOIU(DUIIMPYIONUM areHTOM CITY)KHJ OCH3WJIOBBIN
cupt (penunkapobunon). Monudukarmuio cononmumepoB MA ¢ BOIII 1-3 ocymiecTBisiiu mpu
Pa3IMYHBIX TeMIIepaTypHO-BpeMeHHBIX pexkumax (70-90°C, npomonkutebHOCTh — 30—180 MuH) B
OTCYTCTBHH KaTalau3aropa.

Ph - CH,OH
NCH=CH + GH= CH_’J[CHz CH—CH—CHT —— > ~CH, (|3H—?H CH]U[CH2 CH—CH— CH]L

m n-m
? //C\ A, ?O//C\OAO O G0, COOH ? AVAN
R R CH,Ph R
A‘/ CH,0OMe
\) CH,0Me ;
CH,0Me

CtpoeHre MPOIYKTOB XUMHUYECKOW MOIU(MUKAIUUA COMOIUMEPOB OCH3UJIOBBIM CIUPTOM
noaTBepxkieHo nanHbiMu MK-cnekTpockonuu u snemMeHTHoro ananu3a. B MK-cnekTpax npoaykToB
peaKiuu TOSBISIOTCS HOBBIE IIOJIOCHI ToOrJomeHuss B obOmactsax: 1720 u 1020 CM'l,
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COOTBETCTBYIOIME KojebanusiM KapOoHmwnbHOH u —C—O-C— rpynm B CIHOXKHBIX 3(upax.
[Tpucyrcreue B UK-ciektpe mpoykToB MOAM(UKAIIMH TOJ0C moriomieHus B oomactu 1780 u 1860
cM™, COOTBETCTBYIOIIMX KOJICOAHWSM KapOOHMIBHON TPYIIBl  AHTHAPHAHOTO (DparMeHTa,
CBUJETEIBCTBYET O HEMOJHOM NMPOTEKaHUM Mpoliecca dTepuUKalnu, T.€. B Pe3yJbTaTe peaKiuu
oOpasyercss TPEXKOMIIOHEHTHBIH COMOJMMEpP, COCTOSIIMNA W3 3BEHHEB BHUHHIJIOBOTO 3dupa,
MaJeMHOBOTO aHrufpuga u ero sdupa. CreneHb dSTepuPUKANUN AHTHAPUAHBIX 3BEHBEB
OTIPEACIISUTM METOJIOM TUTPOBAHUS CBOOOMHBIX KAapOOKCHIBHBIX TPYII. ODKCIEPUMEHTAIbHBIC
pe3yibTaThl TOKa3ayiu, 4ro conoimumepsl MA ¢ BOIII 1-3 jerko stepudunupyroTcs
(heHUIKapOMHOIOM € JOCTAaTOYHO BBICOKOH CTEMEHBIO PACKPBITHS AHTHAPUIHBIX 3BEHBEB. [Ipu
ONTUMAJIBHBIX YCIOBHSX (COOTHOILIEHUE KapOuHon : comonumep = 4:1, TemnepaTtypa peakiuu 80
OC, MPOJIOJDKUTENBHOCTh 180 MUH) CTENeHb MpEeBpallleHUs] aHTUIPUIHBIX 3BEHbEB JocThraer 80-
88%. Ilpu u30bITKE KapOMHONA CTENEHb MpPEBpallleHHs AaHTUIPHUIHBIX 3BEHbEB B
MaKpOMOJICKYJISIPHOU I1enu 3a 3 yaca gocruraet 85-92%.

BrisiBieHo, yTo Moau(UIUPOBAHHBIE COMOIUMEPHI MPOSIBISIOT BBHICOKYIO OHOJIOTHYECKYIO
aKTUBHOCTH, O0JIAJalOT TeJIeo0pa3yoIMMI CBOWCTBAMH B BOJHOM pPAacTBOPE M MOTYT OBITH
WCIOJIb30BaHbl B BOJHBIX CPEICTBAX 3alllUTHI PACTEHHI, a TaKKe B COCTaBaxX pPEryjsTOPOB pPoOcTa
pacTeHUi ¢ LB IPOJIOHTUPOBAHUS UX JIEHCTBUS.
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ASETILSALISIL TURSUSUNUN OLIQOOLEFINLORLO EFIRLOSMO
REAKSIYALARININ XUSUSIiYYOTLORI

Saforova G.M., Rasulzada N.S.
AMEA Polimer Materiallar: Institutu, Sumqayit s., Azarbaycan

gulgunseferova@gmail.com

Antibakterial monomerlor vo polimerlor igorisindo salisil tursusunun (ST) efirlori, xiisusilo,
allil, vinil efirlori vo onlar osasinda alinan birgopolimerlor miihiim ohomiyyoto malikdir. Bu
monomerlar va polimerlarin an miihiim xiisusiyyatlorden biri polimerlarin zoharsiz olmasi, bir cox
iizvi holledicilords yaxs1 vo suda gismon holl olmasi, yiiksok adgeziv xassoaloro malik olmasi, bir
cox birlosmalarlo kompleks amolo gatirmasidir.

ovvolki todqiqatlarimizda asetilsalisil tursusunun (AST) polietilen makromonomerlori
(PEMM) ilo kondenslogsmosi reaksiyasi noticosindo AST-nin oliqoetilen efirlorinin alinmasi vo
fiziki-mexaniki xassolorinin Oyronilmasi haqqinda molumat verilmisdir [1]. AST-nin miirokkab
efirlorinin sintezi iigiin onlarin olefinlorlo efirlogsmosi reaksiyasi hoyata kecirilmisdir. Reaksiya turs
miihitde aparilmisdir:

CH; GHs
(Ij=0 Cc=0
|
o (o)
g
~
COOH H,50, O—CH,—CH,—(CH,),,CHj;
+ CHj3(CH,),CH=CH, ——»

n=25—30
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Toqdim olunan isdo iso AST vo PEMM-nin kondenslogsmo reaksiyalarinin optimal soraitini
miioyyan etmak tigiin aparilan todqiqatlarin naticalori verilmisdir. Reaksiya DMFA, n-dekan, ligroin
kimi holledicilordo hoyata kecirilmigdir. Miioyyon edilmisdir ki, on yiiksok ¢ixim (68%) 65 °c
temperaturda holledici olarag DMFA gotiiriildiikds, baslangic maddslorin (AST-oliqoetilen) 2:1
nisbatindo miisahids olunur.

FOTOHOSSAS TSIKLOPROPAN TORKIBLI POLIMERLORIN SINTEZI

Quliyev K.Q., Mommadli S.B., Rzayeva A.E., Xamadova U.A., Oliyeva A.M., Quliyev A.M.
AMEA Polimer Materiallar: Institutu, Sumqayit 5., Azarbaycan
E-mail: ipoma@science.az

Tsiklopropan tarkibli birlosmalar bir ¢ox xiisusi xassolora malik olub, sanayenin va texni-
kanin miiasir toloblorini 6domo imkanlarina malikdir. Bunlarin bazi niimayandslori, asason, tibbdo
dorman kimi, kond tosarriifatinda insektisid vo funqisid kimi totbiq olunur. Digor torafdon son illor
tsiklopropan torkibli birlogsmolorin bozi nliimaysndslori monomer kimi polimerlosmo proseslorinds
ugurla istifads olunur.

Toqdim olunan hazirki is tsiklopropilstirol (III) vo onun mono (II) vo hemdixlor (I)
toromoalorinin  sintezing, onlarin metilmetakril tursusu ilo birgopolimerlogmo reaksiyalarinin
qanunauygunluglarinin dyranilmasine vo alinan birgapolimerlorin litoqrafik xassslorinin toadqiqing
hasr olunmusdur.

. @ an

H

-
N |
=@= CHCL+TEBAX @ 4y _v%l
i Cl

(I)\_/ <C1 @ (1
CH; CH;

NN | A
I+ cH=Cc —ABIN -éCH-(llHﬁ-éCHz—(fH%n
COOH @ COOH
| X
X=Cl, (I); X=CL,H (II); X=H(III) ~

Sintez edilmis I-III birlosmoalorin vo alinmig birgopolimerlorin quruluslar1 spektral analiz
(IQ- vo NMR-), torkiblori iso element analiz iisulu ilo tosdiqlonmisdir. I-III birlosmalorinin
sintezinin optimal soraiti miloyyon edilmis vo bu secilmis soraitdo yalmz I-III birlogsmolori
alimmisdir vo konar reaksiyalarin getmosi praktiki olaraq bas vermomisdir. Miioyyon edilmisdir ki,
polimerlogsmo prosesi yiiksok ¢iximla (88-92%) reallasir. Spektral analizlorin noticosi siibut edir ki,
polimerlosmo reaksiyasi yalniz monomerlors maxsus olan vinil qruplarinin hesabina bas verir vo
naticodo makromalekulun yan hissesindo tsiklopropan halqast xlorovazloyicisi ilo birlikde
toxunulmaz  voziyystdo saxlanilir. Turbodimetrik titrlomonin  noticolori  gdstordi ki,
birgopolimerlogsma zamani yalniz birgopolimer makromalekullar1 yaranir. Alinmis birgapolimerlarin
xarakteristik ozliliyii 1=0,95-1,1dl/g olmusdur. Birgopolimerlosmo sabitlori element (xlor)
analizino vo karboksil qruplarinin toyinino osasoen Fayneman-Ross metodu ilo hesablanmis vo
r1=0.3-0.35; r,=0.54-0.6 qiymotlorino malikdir. Makromolekulun yan hissosindo isiga hassas
fragmentlorin varligt bu birgspolimerlordon fotorezistlorin alinmasini mimkiin edir. Alinmig
birgopolimerlorin fotohassasligi 50-52 sm?/C toskil edir. Askar edilmisdir ki, UB sualarin tosirindon
bu polimerlor asanliqla strukturlasaraq neqativ tipli rezistlor amalo gotirir.
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Tsiklopropan tarkibli bu birgopolimerlor eyni zamanda yiiksok fiziki-mexaniki vo adgeziya
xassasino malik polimerlordir.

Belolikla, tsiklopropan torkibli birgopolimerlor mikroelektronikada rezist material kimi vo
optikada optiki soffaf polimerlor kimi istifado oluna bilor.

HEKSEN-1, DITSIKLOPENTADIEN VO DESILMETAKRILAT UCLU BIRGO
POLIMERLORININ ALINMASI, XASSOLORI VO iSTIFADO IMKANLARI

'Hasanova A.M., Mommodli S.B., 1BIier F.Y., ’Mommodov B.O.
YAMEA Gonca Bolmoasi, Ganca s, Azarbaycan
ms.azizli@mail.ru
2AMEA Polimer Materiallar: Institutu, Sumgqayit 5, Azarbaycan
ipoma@science.az

Yaglarin torkibindo oliqomer vo birgo oliqomerlorden sintetik komponent kimi istifado
etmoklo, yiiksok 0zliiliikk indeksino malik yaglar aldo etmok miimkiindiir. 1-Alkenlorin bir sira vinil
monomerlori vo ditsiklopentadienls birgs oliqo- vo polimerlarinin neft yaglarina asqar kimi istifado
olunmasi istigamotinds coxsayli todqiqatlar hoyata kecirilmigdir [1-3]. Bununla bagl olaraq,
heksen-1, desilmetakrilat vo ditsiklopentadien osasinda TUglii birge polimerlogmasinin
qanunauygunluqglart vo mohsullar1 todqiq olunmusdur. Miioyyan edilmisdir ki, monomerlor
qarisiginda ditsiklopentadienin miqdarmin yiiksalmasi ii¢lii birgs polimerin ¢iximinin vo molekul
kiitlosinin azalmasina sabab olur (cadval 1).

Cadval 1. Heksen-1(M,), ditsiklopentadien (M) vo desilmetakrilatin (M3)
ticlii birgo polimerlogmasi

1\1/1[1(;23:316,?22111 Reaksiya soraiti Birgos polimerin xarakteri
- Mangqalarin say1 Orta

Mi | My | Mz | TK |1, saat fﬂi's'(‘;";‘r’lr“; A Cli,‘/lm’ molekul

adat, 7o T 2 3 ° | Kitlosi
0.10| 0.10 | 0.10 | 343 4 1.0 40 27 39 85.1 | 11000
0.15]| 0.05 | 0.10 | 343 4 1.0 45 19 35 80.3 | 10000
0.05] 0.05 | 0.20 | 343 4 1.0 20 15 60 95.6 | 12500
0.05]| 0.05 | 0.20 | 353 4 1.0 20 15 60 96.2 | 13000
0.05]| 0.05 | 0.20 | 343 6 1.0 20 15 60 97.8 | 12000
0.05]| 0.05 | 0.20 | 343 4 0.7 18 13 62 76.3 | 12300

Analoji tesir heksen-1-in miqdarinin artirllmasinda da miisahido edilir. Temperaturun
343+353 K intervalinda doyisdirilmasi vo polimerlosmo miiddstinin artirilmast proseso kaoskin
sokildo tosir etmir, inisiatorun miqdarinin 1%-don az gotiriilmosi 1so ¢iximin azalmasina vo
molekul kiitlosinin miioyyon qodor artmasina sobab olur. Ona goro do yiiksok ¢ixim vo molekul
kiitlo gOstoricilorini, tomin edon reaksiya soraiti asagidaki kimi segilo Dbilor: heksen-
1:ditsiklopentadien:desilmetakrilat= 0.05 : 0.05 : 0.2 mol temperatur 343+353 K prosesin davam
etmo miiddoti 4-6 saat, inisiatorun migdart monomerlor garisigina gora 1.0%.

Sintez edilmis birgs polimerlorin qurulusu IQ vo NMR-spektroskopiyast iisullar1 vo torkibi
element analizi vasitosilo Oyronilmisdir. ©ldo edilmis naticoloro osason alinmis birgo polimerlor
ticlin asagidaki iimumi formul toklif edilmisdir:
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burada n=32--38; m=20-25; 1=30+35

Bu sokildos verilon timumi formul sxematik xarakter dasiyir, yoni yalniz makromolekullarda
miixtolif monomer mangalariin sayini oks etdirir, aslindo, iso monomer mangalarinin birgs polimer
zancirindo paylanmasi statistik xarakter dasiyir.

2 Sayli codvalds heksen-1, ditsiklopentadien va desilmetakrilat {i¢lii birgo polimerinin boazi
gostaricilori verilmisdir. Cadvoldon goriindiiyli kimi, monomerlor qarisiginda desilmetakrilatin
miqdarimin 0.60-dan 0.70 mol.hissays qodor artmasi molekul kiitlasi vo ¢iximin uygun olaraq 9700-
don 12500-3 va 85.1%-don 97.1%-o kimi artmasina sobab olur.

Cadval 2. Heksen-1(M,), ditsiklopentadien (M>) va desilmetakrilatin (M3)
ticlii birga polimerinin bazi gostaricilori

Monomerlarin miqdari, mol hissa Brom odadi. 0 Molekul
My M, Ms qBr/100q Crxim, % Kiitlosi
0.10 0.10 0.80 8.54 97.1 12500
0.10 0.20 0.70 16.38 95.2 10300
0.10 0.30 0.60 24.49 93.8 9400
0.20 0.10 0.70 8.19 86.1 8150

Sintez olunmus tiglii birga polimer niimunslinarin neft yaglarina 6zliiliik asqar1 kimi tadqiqi,
yoni onlarin yaglarin 6zliiliik-temperatur xassolorino tosiri miioyyon edilmisdir. Miigayiso tli¢lin
sonaye agqarlari ilo yanasi, desilmetakrilatin ditsiklopentadien vo heksen-1-lo binar birgs oliqgomer-
lorindon do istifado edilmisdir. Todqiqatlar M-12A yaginda aparilmis vo oldo edilmis naticalor
Cadval 3-do verilmisdir.

Cadval 3. U-12A yagmin heksen-1-ditsiklopentadien-desilmetakrilat ti¢lii birga oliqomeri
vo malum qatilagdirici agqarlarla ozliiliik-temperatur gostoricilori

Birgs oligomerin gostaricilori Qatilagdirilmis yagin xarakteristikast
monomer torkibi, mol.hisso kinematik 6zliiliik, mm?/s ozliiliik
ditsiklopentadien heksen-1 373 K-do 255 K-do indeksi
- 0.20 8.26 1200 150
- 0.10 5.21 1210 152
0.10 - 8.03 1280 148
0.20 - 8.14 1350 147
0.10 0.10 8.00 1240 150
0.10 0.20. 7.79 1190 150
0.20 0.10 8.01 1320 148
Viskopleks VV-2-670 7.30 1400 120
Calaq birgs polimer 8.23 1230 150
Polidesilmetakrilat 8.10 1200 150
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M-12A yag gostorilon polimer niimunolori ilo 373 K-do toxminon 8 mm?%s ozliiliik
gqiymatino qodor gatilagdirilmigdir. Niimunolorin hamisinin molekul kiitlosi 10000-dir. Cadvoldon
goriindiiyii kimi, M-12A yaginin zliiliik-temperatur xassolorini yiiksaltmok qabiliyatine gore tadqiq
edilon niimunslor bir-birindon koskin sokildo forqlonmir. Eyni zamanda geyd etmok lazimdir ki,
ticlii birgs oliqomerin torkibinds ditsiklopentadienin qurulus vahidlorinin miqdarinin artmasi onunla
qatilagdirilmis yagin 255 K-do kinematik 6zliiliiyiinii yiiksoldir. Belo ki, neft yaglarinin torkibino
tsiklik fragmentlorin daxil edilmesi onlarin 6zliiliikk-temperatur gostaricilorini pislesdirir. Todqiq
olunan niimunalordo gostoricilorin qiymatlori norma daxilindadir.

373 K-do kinematik 6zliiliiyii Smm%/s olan qatilasdirilmus yagin ozliiliik indeksinin giymoti
125-don az, 255 K-do iso kinematik 6zliiliiyiiniin qiymoti 2600 mm?/s-don yiiksok olmamalidir.
heksen-1-ditsiklopentadien-desilmetakrilat tiglii birge polimerlori ilo gatilasdirilmis yaglarin qeyd
edilon gostaricilori uygun olaraq 147+148 vo 1320+1350 intervallarindadir.
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METAKRILOILSALISILATIN RADIKAL POLIMERLOSMOSI
REAKSIYALARININ XUSUSIYYOTLORI

ibadov E.9., Rasulzada N.S.
AMEA Polimer Materiallar: Institutu, Sumqayit s., Azarbaycan
ibadovelvin1984@mail.ru

Metakriloilsalisilatin (MST) polimerlosmo reaksiyalar siiso ampulada radikal inisiatorlarin
istiraki ilo holledici miihitindo hoyata kegirilir.

Monomer vo inisiator qatiliglarinin polimerlosmo reaksiyasinin siirotine vo polimerlosma
daracasing tosiri Oyronilmisdir.

MST-nin benzoil peroksid (BP) istiraki ilo holledici miihitindo radikal polimerlosmasi
reaksiyasinda reaksiya siirotinin inisiatorun [I] vo monomerin qatihigindan [M] asililigi
reaksiyanin monomers (m) vo inisiatora (n) goro tortibini miloyyon etmoys imkan verir. Bu
gostaricilor uygun olaraq asagidaki kimidir:

m=1.05 vo n=0.51
Almmmis tocriibi noticolor MST-nin padikal polimerlosmo reaksiyasimnin siirot tonliyini
asagidaki sokildo yazmaga imkan verir:

L= K[I ]O.Sl[M ]1.05

Polimerlogsma doracasinin qiymetinin nisbaton asagi olmasi zoncirin monomer vasitosilo
oOtiirtilmasi ehtimalinin yiiksok olmasini gostorir.
Bu ehimali tasdiq etmok tictin MST radikal polimerlosmasi reaksiyasinda zancirin monomer

vasitosilo otilirlilmoasi sabiti (C,,) hesablanmigdir. Polimerlogsma doracasinin (P) polimerlogma
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siiratindon (v) asilihigr qrafikindon C, hesablanmigdir: C_ =3.2-107°

Tacriibi naticalorin miizakirasi {iglin alinan polimerlorin mol. kiitlasinin qiymatlarinin toyin
olunmasi vacibdir. Bunun {giin  polimer mohlullarinin xarasteristik 6zliiliiyliniin qiymatino
osaslanan Mark-Xuvink tonliyindon istifads olunur:

[7]=Km*

Toanlikdoki empirik sabitlor (K va « ) asagidaki kimi toyin olunmusdur. Hissali ¢okdiirmo
yolu MST homopolimerini (poliMST) 5 fraksiyaya ayirmaqla mol. kiitlalori vo xarakteristik
oziiliiliiklori miioyyon edilmisdir.

P— [77] asililigindan istifads ederok K vo « - nin qiymatlori hesablanmigdir. PoliMST {igiin
Mark-Xuvink tonliyi asagidaki sokilds yazila bilor: [77] =10 [KM ]_1'1

SALISIL TURSUSUNUN OLIQOOLEFINLORLO EFiRLOSMO
REAKSIYALARININ XUSUSIYYOTLORI

Rasulzads N.S., Abbasova LS., Seforova G.M.
AMEA Polimer Materiallart Institutu, Sumqayit s., Azarbaycan
gulgunseferova@gmail.com

Antibakterial agqarlar saxlayan polimer kompozisiyalarin alinmasi ii¢iin ¢ox sayda iisullar
molumdur ki, bulardan biri do polimerlorin emali prosesindo onlarin igorisine antibakterial
asqarlarin olave olunmasidir. Bu da molumdur ki, algaq molekullu asqarlardan istifads olunaraq
hazirlanmig antibakterial kompozisiya materiallarin sothindon asqarlarin qisa miiddat orzindo
yuyulub getmosi onlarin istismar miiddstini azaltmaqla digor xassoalorino do monfi tosir gostorir.
Istismar miiddatinin artirilmasi iigiin antibakterial polimer kompozisiyalarin hazirlanmasinda
antibakterial olavo olaraq bioloji aktiv qrup saxlayan polimerlordon istifado olunmasi bu sahods
yeni istigamat hesab olunur. Bu cohotdon potensial antibakterial salisiloliqoolefin efirlori do boyiik
marag dogurur.

ovvalki tadqgiqatlarimizda asetilsalisil tursusunnun oliqoetilen makromonomerlori (PEMM)
ilo (M=400) kondenslogmosi reaksiyalar1 naticosindo oliqoetilen efiri sintez olunmusdur. Toqdim
olunan isdo iso salisil tursusunun (ST) oligqoolefin makromonomerlori ilo kondenslosmasi
reaksiyalarinin xiisusiyyatlori dyronilmis vo reaksiyanin optimal soraiti miioyyon olunmusdur:

OH O
g
N
COOH 50, 0—CH,=CH,~(CH,),CH;
+ CHy(CHy),CH=CH, ——>>
n=25-130

Tacriibi yolla kondenslosma reaksiyasinin kinetik vo termodinamik parametrlori toyin
edilmisdir.

Reaksiya DMFA, n-dekan, liqroin kimi holledicilordo hoyata kegirilmisdir. Miioyyon
edilmisdir ki, an yiliksok ¢ixim (62%) DMFA-do, baslangic maddslorin (ST-oliqoetilen) 2:1
nisbatindo miisahido olunur.

Reaksiya siiratinin baglangic maddslorin gatiliglarindan va temperaturdan asililig1 ayrilorinin
komoyi ilo reaksiyanin tortibi vo aktivlosmo enerjisi hesablanmisdir. Reaksiya ikitortibli olub
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asagidaki kinetik tonlikls ifads olunur:

_ 108 098 _ kC
v=K[ST]**®*-[PEMM I**®® vo E, =52.6 /nol

SUDA COTIN VO ASAN HOLL OLAN GUBRO DONOLORININ
KAPSULLASDIRILMASI UCUN XUSUSI POLIMERIN SINTEZI VO PROSESLORIN
TEXNOLOGIYASININ TOHLILI

'Riistamov Y.I., *Qurbanov M.S., ’Mommodova S.H., 1Mirzeyeva V.N., 'Salimova A.A.
YAMEA Polimer Materiallar: Institutu, Sumqgayit §., Azorbaycan
2Sumqayzz‘ Dovlat Universiteti, Sumqayit §., Azarbaycan
yavuz.rustamov@mail.ru

Glibro  donolorinin  kapsullasdirma prosesi  giibrolorin  torpagda qalma miiddstini
tonzimlomayi hall etmok iiglin diinya miqyasli mithim mosslodir. Kapsullagma prosesini hoyata
kecirmok {i¢iin xiisusi polimerlorin sintez edilmosi ohomiyyot kasb edir. Xiisusi polimer halinda
tobii polimer sellillozun tdromolorinin  pambiqtomizlomo zavodlarinin tullantilarindan vo agac
yongarindan alinmasi iqtisadi cohotdon sorfolidir. Bunun ii¢lin homin tullantilarin kondisiya
edilorak, sorfoli xammal soklino gotirilmasi lazimdir. Kondisiya prosesi bizim torsfimizdon
tullantilarin 1-4%-1i natrium hipoxloridin su mohlulu ilo aparilmisdir. Bu proses 70°C temperaturda
atomar oksigenin tosiri ilo qarigdirici aparatda aparilir.

Yuxarida geyd olunan tullantilarin kondisiya prosesinin bazi gostoricilori cadval 1-do 6z
oksini tapmusdir.

Cadval 1. Selliilozun tullantilarda kondisiyadan avval va sonraki miqdari, % .

. Quru materialda selliilozun miqdari, % - 1o
Ne Materiallarin ads Ilkin tobii material Kondisiyadan sonra
1 | Agac yonqari 48-50 81-85
2 | Pambiq tomizlome zavodlarinin
tullantilar 85-86 93-95

Cadvol 1-don goriindiiyli kimi kondisiyadan sonra gotliriilmiis materiallarda selliilozun
miqdar yiiksolir, hansi ki, bu da 6z novbasinds onlardan karboksimetilselliilozun natrium duzunun
alimmasina imkan yaradir.

Pambiqtomizloms zavodlarinin tullantilarinin kondisiyadan sonra asas xammal kimi istifado
olunan gostaricilorin miiqayisasi codval 2-do verilmisdir.

Cadval 2. Karboksimetilselliillozun natrium duzunun sintezinin va asas xammal
olan viskoz selliilozun gostaricilori

Ne| Xammal materiali Orta mole- | Polimerlosmo |Kiitlokegirma omsali,|Selliilozun | Rangi
3 kulyar kiitlo doracosi kq-m'l-c'1 miqdari, %
1 |Viskoz selliilozu 150000 926 0,6:10° 95 Ag
2 |Pambiqtomizloms za-
vodlarimin tullantilar 140000 864 0,69:107 93-95 Ag
kondisiyadan sonra

2 saylt codvelin analizi gostorir ki, kondisiyadan sonra polimerlorin makromolekulu
parcalanir vo kiitlokegirmo omsal1 yiiksalir.
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Makromolekulun par¢alanmasi asagidaki kimyavi reaksiya ils bag verir:

CH, - OH CH; - OH
2 N 4 | N
CH-0 0 CH-0
/ \ /
N—O- CH JOH— —> Ni-=0 - CH CH
NCH-CH Ner-ch”
. |

\ OH OH /no \ OH OH /n'o

Verilmis kimyavi reaksiyadan istifado edorok asagidaki ifadslori yazmaq miimkiindiir:

N-n,=N,-n voya :N"no @)
n

1
0
Burada, n, vo n, — selliillozun kondisiyadan avval vo sonraki makromolekulunda elementar

mangalarin sayidir; N vo N; — kondisiyadan avval vo sonra sellillozun makromolekullarinin sayidir.
Selliilozun makromolekulunun parcalanma omsalin1 asagidaki ifadslorlo hesablamaq olar:

K N, voya g _'h 2

"N *n

Hesablamalarin diizgiin aparilmasin iki miixtalif yolla hesablanmis naticolorin {ist — iisto
diismosi ilo tosdiq etmok olar.

Glibro  donolorinin - sintez  olunmus natrium  karboksimetilselliiloz  (Na-KMS) ilo
kapsullagdirilmas1 shomiyyat kosb edir. Bu mogsadlo suda ¢otin hollolan vo asan hollolan giibro
donaloari istifade edilmisdir. Gostorilmisdir ki, suda ¢atin hallolan donslarin baraban tipli aparatda vo
asan hollolan donalarin iss “qaynar - lay” aparatinda kapsullasdirilmast magsadouygundur.

“Qaynar — lay” aparatinda kapsullagdirma naticosinde donalarin kiitlosinin vo kiitle sixliginin
doyismosi bas verir. Bizim torofimizdon miivafiq parametrlorin doyismosini ifads edon riyazi
tonliklor toklif edilmisdir. Gostorilon doyisikliklori nezere alaraq “qaynar - lay” aparatinin
hidrodinamikas1 Oyronilmisdir. Yekunlasdiraraq qeyd etmok lazimdir ki, todqigatlar naticosindo
suda cotin vo asan hollolan giibro donalorinin Na-KMS ilo kapsullagdirilmasi ii¢lin elmi konsepsiya
iroli stiriilmiisdiir. Gostorilmisdir ki, ¢otin hoallolan donslorin baraban aparatinda, asan hallolan
donolorin iso “qaynar - lay” aparatinda aparilmasi texnoloji vo iqtisadi cohotdon somoralidir.
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PAIUKAJIBHAA COITOJIMMEPU3AIIUA XJTOPMETHJINUKJ/IOITPOITMJICTUPOJIA
CO CTUPOJIOM 1 UX ®POTOYYBCTBUTEJIbBHOCTb

I'yaues K.I'., XamenoBa Y.A., P3aeBa A.E., AnueBa A.M., I'yiiueB A.M.
HUnemumym nonumepuvix mamepuanos HAHA, 2. Cymeaum, Azepbaiioncan
E-mail: ipoma@science.az

CononuMepsl, coiepKaliue peaklinOHHOCIIOCOOHbBIE IPYMIbI B OOKOBBIX LIEMAX, 001aJat0T
[IEHHBIM KOMILJIEKCOM CBOMCTB M HMPUMEHSIOTCS AJIsl CO3/IaHUSl TEPMOPEAKTHBHBIX KOMIO3HLIUN U
IUIEHKOOOPa3yIoIIUX MaTepuaioB. Bo3MOXHOCTb CIIMBAaHUS TaKUX MOJUMEPOB I0J BO3JEHCTBUEM
M3JYy4YCHHUS TO3BOJIAET IMOJy4aTh HA WX OCHOBE (DOTOPE3UCTHI, UCMOIB3YyEeMbIE JJIsI MIPOU3BOICTBA
TOUYHBIX UHTETPATIBHBIX MUKPOCXEM.

QOyHKIMOHATBHO3AMEIICHHBIE ~ [HMKJIONPOIAHbl ~ NPUBJICKAIOT  OONBIIOE  BHUMaHHUE
uccIeioBaTesnell CBOMMHE crieluduuyeckuMu cBoictBamu [ 1-4].

OcHoBHOM mnpoOneMOl Mpu CO3JaHUM (OTOUYBCTBUTENBHBIX IOJUMEPOB  SIBJIAETCS
MOJIy4eHHE MaTepuasoB, 001aJal0IIKUX JOCTATOYHO BBICOKOW CTENEHbIO CBETOYYBCTBUTEIBLHOCTH B
COUYETaHMM C BBICOKOM paspelarouieil CrnocoOOHOCThIO, CTOMKOCTBIO K arpecCUBHBIM Cpefam,
BBICOKUMH  (PU3MKO-MEXaHMYECKUMH U  TepMO(DU3MYECKMMHM  CBOWCTBAMHM. DITO  Jejaer
MEPCIEKTUBHBIMU MCCIIEIOBAHNUS B 00JIACTH CHHTE3a MTPOU3BOIHBIX IIUKJIONPOIIaHa C IENIbI0 TOUCKa
HOBBIX (DOTOPE3UCTOB C BBICOKOW UYBCTBUTEIBHOCTBIO K BO3/ICHCTBHUIO CBETA.

Jannass paboTa TMOCBSIIEHA HWCCICAOBAHUIO CONOJMMEpH3alMu  M-(BUHWI(EHWT)2-
xsopmerunukionponuwictuposna (XMLUIIC) co cTUposoM M HM3YYEHHUIO CTPYKTYphl U CBOMCTB
COMoJMMepa, TOJYYEHHOTO Ha HMX OCHOBE, C pa3pabOTKOH HOBBIX (HOTOUYBCTBHTEIBHBIX
nojumepoB. CHHTE3 OCYLIECTBIISUIN 10 CIEAYIOIIeN cXxeMme:

CH,=CH CH,=C CH,— CH#CHZ CHf
_PCl @ m

~CH,OH ~CH,CI

YCTaHOBIEHO, YTO MPOAYKTOM pEaKIMM SBISETCS CMECh JBYX HWHAMBHUIYaJIbHBIX
coeaunenuil. C nomouipio I2KX 1 crekTpanbHbIX AaHHBIX ObUIO BBISBIEHO, YTO 3TH COCIUHEHUS
MPEJCTaBISIOT CcO00M  reoMeTpuyecKMe Luc- U TPAHC-U30MEPbl MpPU  COOTHOLICHUH
Tpanc:uuc=70:30.

Cunre3 XMIIIC Opim  OCyIIECTBIEH  B3aMMOJIEUCTBHEM  I-TUBUHIIOEH30J1a €
STUJIAMA30aIleTaTOM B IPUCYTCTBHM KaTanuzaTopa — 6e3BogHoro CuSO,. Buauane Obu1 mosiydeH
stokcukapooruaukmonponuictupon (DKIIIC). 3arem, peticteuem LiAIH; B xumsmem sdupe
OKUIIC 6b11 mpeBpaliieH B COOTBETCTBYIOLINI OKCUMETUIILMKIIONPOIMICTUPOII € BBIXOJA0M 95%.
Bricokast cemextuBHOCTh LiIAIH4, ncmonp3yeMoro B KauecTBe BOCCTAHABJIMBAIOIIETO PEAarcHTa,
MO3BOJIMJIA OCYIIECTBUTH PEAKIIMIO BOCCTAHOBICHHS TOJBKO MO KapOOHMIBHOM IpyIie UCXOJHOTO
a¢upa, HE 3aTparuBasi Ipyu TOM JBOMHYIO CBSA3b U LIUKJIOMPONAHOBYIO TPYIIILY.

VY cTaHOBIIEHO, YTO BHIOOP ONTHUMAJIBHBIX YCIOBUN MUIpaeT OOJBIIYI0 POJIb MPU MOIYYEHUH
XMUIIC ¢ xopommM BBIXOAOM. BpIsBI€HAa HEYCTOMYHMBOCTH IMKIONPOIIAHOBOIO KOJIBLA IIO
OTHOIICHUIO K DJeKTpopmibHbIM peareHTam, B ToM umcie k HClI u PCls, B otcyrcrBun
pactBoputens naxe mnpu 0°C. Ilpu xnopuposanuu crnupta (ll) o6paszyrorcs mododHble TPOAYKTHI,
MO3TOMY onTuMajibHOe XiopupoBanue ciimpra (I1) ocymecrisin npubasnernnem PCls k ciupry B
abc. Ddwupe npu -40°C. Beixox xmopuaa (111) cocrasmsn 85%.

Conomumepusanuto XMIIIC co ctuposoM NpoBOAWIM HPHU Pa3IMUHBIX COOTHOLIEHMSIX
HCXOJIHBIX MOHOMEPOB B pacTtBope O6en3ouna npu 70°C B mpucyrcteuu JIAK.
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CocTaB U CTpPYKTypa MCXOJHBIX MOHOMEPOB U TOJYYEHHBIX Ha MX OCHOBE COIMOJIMMEPOB
YCTaHOBJIEHBI 110 JAHHBIM CHEKTPOCKONUH. BBISBIEHO, 4YTO CONOIMMEPH3ALIHs IPOTEKAET TOIBKO 32
CUET PACKPBITHS JBOWHBIX CBSI3€H BUHWIBHBIX TPYNI C COXPAaHEHHEM PEAKIIMOHHOCIIOCOOHBIX
GbyHKUMOHANBHBIX Ipynmn. ComonuMep IOCie OYUCTKM M CYHIKM TMPEeACTaBiIsil coOOM Oenblit
IIOPOILIOK, PAacCTBOPUMBIM B all€TOHE, APOMATUYECKUX U XJIOPCOAEpXKAILUX YIJIEBOAOPOAAaX U
HepacTBOpUMBIM B 3¢upe u cnuprax. CTpyKTypa HOJIYYEHHBIX CONOJMMEPOB YCTAHOBJICHA Ha
OCHOBE CIIEKTPaJbHBIX aHaIM30B. KOHCTaHTBHI CONOJIMMEpPU3aLUU MCCIEAYEMBIX MOHOMEPOB
(r1=1.03; r,=0.5) ompenensau MO MaHHBIM 3JEMEHTHOrO aHamu3a. Takke OBUIM BBIYHCIICHBI
3HadyeHus: Q-e cxemsl Andpes-Ilpaiica (Q1=3.2; €1=-1.5). DTu HaHHBIe XapaKTEPU3YIOT OOJBIIYIO
aktuBHOCTh XMILICT, MO cpaBHEHHIO CO CTHPOIOM. [laHHBII (akT, BEPOATHO, CBSI3aH C HAIUYHEM B
HCCIIEyEMbIX MOHOMEPAX CONPSKEHHOTO IIUKJIOMPOIIAaHOBOrO LIMKJIA ¢ 3aMecTuTensaMu. Hannuue B
MaKpOMOJIEKYJI€ CHHTE3MPOBAHHBIX COIOJIMMEPOB PEAKLUOHHOCIIOCOOHBIX TIPYHI I103BOJIUIO
co3maTh Ha 0a3e comoauMmepa Marepuajl C BBICOKOH (DOTOUYBCTBUTENBHOCTBIO W JIPYTUMHU
YIy4IIEHHBIMU JIMTOIpaUUEeCKUMU CBOUCTBAMH.

VYCTaHOBIIEHO, YTO CHHTE3UPOBAHHBIA CONOJUMEDP BO-NEPBBIX, MNPOSABISET JOCTATOUYHO
BBICOKYIO (DOTOUYBCTBUTEIBHOCTh, @ BO-BTOPBIX, (DOTOUYBCTBUTEIBHOCTh HAXOJUTCA B MPAMON
3aBUCUMOCTH OT cozepskanust XMIIIIC.

I[TokasaHo, 4To CUHTE3UPOBAHHBIN COIIOJIUMEP HPOSIBIISIET BBICOKYIO
(OTOIYBCTBUTEIHHOCTH, 00J1a/1a€T XOPOIICH TIIEHKOOOpa3yroIIel CIIOCOOHOCTRIO M aIre3NOHHBIMU
CBOMCTBaMM U MOXET UCIOJIb30BATHCS B KAUECTBE PE3UCTHOIO MaTepuala B MUKPO3JIEKTPOHUKE.

Cunte3 XMUIIC Obpur  oOCymIeCTBIEH  B3aWMOJCHCTBHEM  N-ITUBHHIIOCH301a €
STUJIAMA30alleTaTOM B IPUCYTCTBUM KaTanuzaTopa — 6e3BogHoro CuSO,. Buawane Obu1 mosiydeH
srokcukapoormwnukionponuwictupon (IKLIIC). 3arem, neiictBuem LiAIH; B kumsmem s¢upe
OKUIIC 6p11 mpeBpallieH B COOTBETCTBYIOMIMI OKCUMETUIIIUKIONPOMUICTUPOI C BBIXOAOM 95%.
Bricokas cenextuBHocTh LIAIH4, ncmonp3yeMoro B KauecTBE BOCCTAHABJIMBAIOIICTO PEArcHTa,
MO3BOJIMJIA OCYIIECTBUTh PEAKIIMIO BOCCTAHOBJICHUS TOJBKO MO KapOOHMIIBHOM IpyIe UCXOIHOIO
a¢upa, HE 3aTparuBas Ipyu TOM JBOMHYIO CBSA3b U LIUKIJIONPOIAHOBYIO TPYIIILY.

VY CcTaHOBIIEHO, YTO BHIOOP ONTHUMAJIBHBIX YCIOBUN UIpaeT OOJbIIYIO POJIb HPU MOIYYEHUH
XMUIIC c¢ xopommuM BBIXOJOM. BbIsiBI€Ha HEYCTONYMBOCTH IUKJIONPOIAHOBOTO KOJIbLIA I10
OTHOILICHUIO K JeKTpouiabHbiM peareHtam, B Tom umcie k HCl u PCls, B orcyrcrBum
pactBopuTens aaxe npu 0 oC. ITpu xnopuposanuu cnupra (1) oGpasyroTcst moO6OUYHbIE TPOTYKTHL,
HOATOMY onTUManbHOe XiopupoBanue cniupta (1) ocymectsisim npudasnenunem PCl; k criupty B
abc. a¢upe mpu -40 °C. Berxox xiopuna (111) cocrasisut 85%.
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TSIKLOPROPAN TORKIBLI BIRGOPOLIMERLOR 9SASINDA FOTO- VO OPTIKi
SOFFAF POLIMERLORIN SINTEZI

'Quliyev K.Q., 1M9mmedll S.B., 1Xam9d0va U.A., >Qulverdasvili Ss.D.,
Taglyev D.B., Sadlqova Al
LAMEA Polimer Materiallar: Instztutu Sumqayit 5., Azorbaycan
2 Azorbaycan Tibb Universiteti, Biofiziki va bioiizvi kimya kafedrasi, Baki s., Azorbaycan
E-mail: ipoma@science.az

Miiasir mikroelektronikanin dinamik inkisafi ilo bagl olaraq fotohassas polimerlorin miihiim
xassolorini daha yaxsilasdirmaq moqsadile ilo yeni polimerlarin sintezino xiisusi diqqget yetirilir.
Belo lazimi xiisusi xassolor gostoron yiiksokmolekullu maddolor sirasina makromalekulun
torkibindo UB-sualarin tosiri ilo strukturlasmaya moruz qalan reaksiyaqabiliyyatli fraqgmentlora
malik polifunksional polimerlor vo birgopolimerlori daxil etmok olar. Bu baximdan
makromolekulun torkibindo ikiqat rabito ilo yanasi, hom do tsiklopropan halgast vo diger
fragmentlora malik polimerlarin sintezi, onlarin fotohassashigmnin, fiziki-mexaniki, teplofiziki, optiki
soffafligi vo digor xassolorinin todqiq edilmesi bdyilk maraq dogurur. Bu zaman miasir
mikroelektronikanin toloblorini 6domok imkan1 yaranar.

Toqdim olunan is 2-etoksikarbonil, karbohidroksil-p-tsiklopropil-stirolun sintezino vo
onlarin 2-metil butadien-1,3 ilo birgapolimerlogmasine hasr olunmusdur.

Etildiazoasetatin susuz CuSOs katalizatorunun istiraki ilo p-divinilbenzolla qarsiliqh
tosirindon 2-etoksikarbonil p-tsiklopropilstirol (EKTPS) birlosmasi sintez edilmisdir. Sonuncu
birlosmoni sabunlasma reaksiyasi vasitasi ilo 2-karbohidroksil p-tsiklopropilstirol monomeri sintez
edilmisdir. Birgopolimerlosma reaksiyasi benzol mohlulunda, dinitrilazobisizoyag tursusunun
istirakinda aparilmigdir. Polimerlogsmao reaksiyasi asagidaki sxemlo realizo olunur:

CH,
—(CH,- CHHCHQ & CH-CHy)—

@ “

I
+ CH,=C-CH=CH, ——>»
M2

_@_n

L > —cH,- CH—)—(CH2 CH—)—

ANZERS CH,- c CH2

~CH-CH-X
H,

Sintez edilmis birgopolimerlar pentanda (yaxud metil spirtindo) ¢okdiiriilmiis, sonra vakuum
skafinda qurudulmusdur. Alinmis birgopolimerlorin torkibi element, qurulusu iso spektral analiz (1Q
vo NMR) iisullart ilo tosdiglonmisdir. Spekral analizin osasinda oldo edilmis noticolora goro
birgopolimerlogsmo reaksiyasi, osason, iki (A vo B) istigamotindo bas verir. Birgopolimerlogsmo
sabitlorinin qiymatlori (EKTPS+M; tigiin 1 =0.3 vo r1=0.6) hesablanmis (ikigat rabitonin brom
ododino gbro vo karbohidroksidin toyinino osason) vo tapilmis bu qiymotlor osasinda Q-e
parametrlori hesablanmigdir. Alinmis naticalorin asasinda belo aydin olur ki, birgopolimerlogsmao
prosesindo 2-metilbutedien monomeri tsiklopropan torkibli monomerlora nisbaton 6ziinii daha foal
monomer kimi gostorir. Birgopolimerlorin torkibindo ikigat rabitonin vo makromalekul zoncirinin
yan hissosindo fragmentinin varligi onun fotorezist kimi istifado olunma imkanlarin1 genislondirir.
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Bu ciir polimerlor UB sualarin tosirindon asanliqla strukturlasmaya meruz qaldigindan onlar
osasinda yiiksok fotohossas polimer fotorezistlorin alinmasi miimkiinliiyli miioyyon edilmisdir.
Alinmus birgepolimerlorin fotohossasligmin qiymoti 47-52 sm“/C olur. Miioyyon edilmisdir

ki, eyni zamanda EKTPS osasinda alinmis birgopolimer optiki soffafliga n3’=1.5985 malik olub,

yiiksok adgeziya vo digor litoqrafik xassolor do gostorir. Askar edilmisdir ki, bu birgapolimerlarin
yiiksok fotohossasliga vo optiki soffafliga malik olmasi onlarin mikroelektronikada vo optikada
istifado olunmasina genis imkan yaradir.

CONOJIMMEPHU3ALIUA n-(BUHUJI®EHWJI)-2-
XJTOPMETUWIHHUKJIOIIPOIINJICTUPOJIA C METHJIMETAKPUJIATOM
W CBOMCTBA MMOJIYYEHHOI'O COINOJIMMEPA

I'yaues K.I'., [lonomapesa I'.3., P3aeBa A.E., UckanagepoBa P.M.,
I'yceitnoBa T.H., I'yceitnoBa ®@.1.
Hncmumym nonumeprnvix mamepuanos HAHA, e. Cymeaum, Azepbatioxncan
E-mail: ipoma@science.az

[Iponomkast ~ uccleoBaHHWsI MO  M3YYEHHUIO  MOJUMEPU3ALMOHHOW  aKTUBHOCTHU
(YHKITMOHATLHO 3aMEMICHHBIX ITUKJIOMPOINUIICTHPOJIOB W CBOWCTB IOJYYCHHBIX TIPU 3TOM
COMOJMMEPOB, B HACTOSIIEH paboTe HCcleqoBaHa COMOJUMEpHU3anusa M-(BUHUIGEHW)-2-
xnopmetwiiukiaonponuwictupona (XMUIIC) ¢  meTwiMerakpuwyiatoM ©  HM3Yy4€HBl CBOMCTBA
MIOJIYYEHHOTO COIOJIMMEPA C IIEJIbI0 CO3/IaHUs HOBBIX TUIIOB ()OTOUYBCTBUTENIBHBIX MTOJTHUMEPOB IS
MHUKPO3JICKTPOHUKH.

CononuMepusarisi  OCYHIECTBISIIACh MPU  PA3IUYHBIX  COOTHOIICHUSX  HCXOJHBIX
MOHOMEPOB P HETITYOOKHX MPEBpAIICHUSIX X B cononumepsl (<10%).

Ha ocHoBanun panHeix crnektpockonuu (MK, TIMP) u XxuMudeckux aHaiuM3oB
Iperosaraercs cienyronas CTpyKTypa CHHTE3UPOBAaHHOTO COTIOJIMMEpa.

CH,
%CHQ—CHZ—%CHZ—(:?HX

COOCH,

~CH,CI

[TomydeHHBIN comoIMMEpP pacTBOPUM B O€H30JI€, XJIOPUPOBAHHBIX YIJIEBOAOPOJAX, B
METUJIITUIIKETOHE U JIp. pACTBOPUTEIISIX.

CocrtaB comoiMMepa ONpelesuics IO JaHHBIM JJIEMEHTHOTO aHallu3a W aHalu3a
(YHKITMOHATBHBIX TPYIIIL.

JIs1 OLIEHKW TOJIMMEPU3AITMOHHOW aKTUBHOCTH COIOJIMMEPHU3YIONIUXCS MOHOMEPOB OBLIH
paccurTaHbl 3HAYEHHUs] KOHCTAHT OTHOCUTEIbHOM aKTUBHOCTM MOHOMEPOB IO COCTaBAM HMCXOIHOU
MOHOMepHOU cMmecH 1o Metoay Paitamana-Pocca u mapamerpsr Q-e mo Andpeto u [paiicy.

Ycranosneno, uro XMIIIC Gosnee akTUBEH B COMOIMMEpPU3AIMH OTHOCHTETbHO MMA,
BBU/IY HAJTUYHS 3aMECTUTENIS Y IIUKJIOMPOTAaHOBOTO KOJIBIIA.

CuHTe3upoBaHHBI  MOMU(YHKIIMOHANBHBIM  COMONUMEpP,  COAEpXKAIUN  BechMa
qyBCTBUTENbHBIE K Y®-00myuenuto rpymmsl (C = O, CH,Cl) u numknonpomnaHoBoe KOJbIIO,
MPEJCTaBIsET COOON IIEHHBIN 00BEKT (POTOXMMUYECKUX HCCIETOBAHUM.

N3 nmanubix MK-CeKTpoCKONMMUYECKHX WCCIENOBaHUK (DOTOXMMHYECKOTO MpEBpaICHUS
COMoJIMMepa  YCTAaHOBJICHO, 4YTO  (DOTOCTPYKTYpHpOBaHHE  MPOTEKAET C  y4acTUEM
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IIUKIIOTMPOTTIAHOBBIX, KAPOOHMIBHBIX U XJIOPOPTAHUYECKUX TPYIITL.

KonHneHnTpanusi JIBOWHBIX CBA3EH, a TakKKe HAJIWYME UUKJIOMPOINAHOBOIO KOJIbIA B
coueranuu ¢ CH,Cl rpymmoii u xapOoHMIbHOM Tpynmnoii B MMA mnpuaaloT COMOJIMMEpY TaKue
CBOMCTBA, KaK (DOTOUYBCTBUTEIBHOCTb, YCTOMYMBOCTh K XMUMHUYECKUM BO3ICHCTBHIM, XOpOIIas
aare3us TUICHOK K TOMJIOXKKE Ha €ro OCHOBE U YIYYIIEHHBIE JePOpPMAIlMOHHO-TIPOYHOCTHBIC
XapaKTePUCTHUKH.

OOGmanast BbICOKOW  (OTOUYBCTBUTENBHOCTRIO  (50-51 em?- JIxY), CHUHTE3UPOBAHHBIN
COIOJIUMEP MOXET OBbITh MPUMEHEH B KaYeCTBE CBETOUYBCTBUTEIHHOM OCHOBBI ISl HETATUBHBIX
(OTOPE3UCTOB B MUKPOIIIEKTPOHUKE.

TEPMUYECKASA JECTPYKIIUA METAJIVICOAEPKALIIUX
HHOJIMITPOIINJIEHOBBIX HAHOKOMITIO3UTOB

Kypo6anosa H.U., Anumup3oeBa H.A., AubieB A.T., Kyaunes A.M.
Hncmumym nonumeprnvix mamepuanos HAHA, e. Cymeaum, Azepbatiodrcan
ipoma@science.az; kurbanova.nushaba@mail.ru

B mnocinenHue roabl NpOSIBISETCS 3HAUYUTEIBbHBIM HHTEPEC K KOMIIO3UIMOHHBIM
MaTepuajaM Ha OCHOBE IOJHMMEpPHBIX MAaTPULl U HAHOPAa3MEPHBIX YACTHUI[ METAJJIOB, YTO
00yCIIOBJIEHO IIMPOKMM CHEKTPOM HUX NPUMEHEHUs — OT KaTajlu3a J0 HAHOTEXHOJOIMU B
MH(POPMAIIMOHHON TeXHWKe. Pa3BUTHE HAHOTEXHOJOTHMHM OTKPBLIO BO3MOXHOCTH IPOBEACHUS
UCCIIeIOBAaHUM B 00J1aCTH KOMITO3UIIMOHHBIX HAHOMATEPUAIOB M B HACTOALIEE BPEMs IO3BOJIMIIO
MEPENTH K CO3JaHMIO U HCIIOJIb30BAHUIO IEPCIEKTUBHBIX MOJIMMEPHBIX MAaTEPUAJIOB JJIsl CEHCOPOB,
KaTajan3a, HAHOIEKTPOHUKH U JIp.

B npencraBnenHoil paboTe HaMU HM3Y4YEHO BIHUSHHE MajblX J00aBOK HAaHOHAIIOJHUTENEH
(HH), comepxamux naHowactuiel (HY) okcuma Memu, CTaOMIM3MPOBAHHOTO HAa MOJMMEPHOM
MaTpHUIIe MOJIUATUIIEHa Ha 0COOEHHOCTH TEPMHUECKUX CBOMCTB TEPMOIUIACTUYHBIX 3JJACTOMEPOB Ha
ocHoge [IIT/CK3IIT. CooTHomeHUe HCXOIHBIX KOMIOHEHTOB (Mac.4.): IIIT/CKIIIT/HH = 50/50/1.

[Tonmumepubie cMeceBble koMmo3uThl (TIID) momyuyeHsl myTeM cMemIeHUs B CKOPOCTHOM
cMmecutene 3akpbiToro thna «bpabennep» mpu T=190 °C u cKopocTH BpamieHus poropa 100
00/MuH B Teuenue 10 muH, a BynkanuzoBaHHble (TTIB) - merogoMm auHamMuueckoi ByJKaHU3AIUMH B
TE€X K€ YCIOBMSX C NPUMEHEHUEM CEPOCOIEPKAILEH BYJIKAHU3YIOLEN CUCTEMBI.

[Tosryuensl HOBble HaHOKoMIIO3uThl Ha ocHoBe I[III/CKOIIT ¢ mpumenennem HY oxcupa
menu. IlpoBeneHsl wHccieqOBaHUS TEMIOPHU3MUECKUX M TEPMUYECKMX CBOWCTB MOJYYEHHBIX
HAaHOKOMIIO3UTOB C TNPUMEHEHHEM KOMOMHHUPOBAHHOI'O TEPMHUYECKOI'O aHajIn3a, BKIIIOYAIOLIErO
metonbl JICK u TT'A.

Anamu3z JICK xpuBbix Ha tepmorpammax JITA - JICK mnokaszanm, d9ro st Bcex
HCCIIEIOBAaHHBIX 00pa3IoB TEpMO3JIACTOIIACTOB Temieparypa rmiasineHus (Try ) onuHakoBa u
pasua 140 °C.

HccnenoBanue TEIIOU3NIECKUX U TEPMUUYECKHX CBOMCTB MOJYYEHHBIX HAaHOKOMIIO3UTOB
MOKa3ayo, 94To 00pa3iiel uccienoBanubix TIID TepmocTabmibabl B atMocdepe Bo3ayxa g0 300°C, a
TIID ¢ HH - 110 350 °C; TIIB craGuien xo 350 °C, a TIIB ¢ HH - 10 400 °C. TemnepaTtypa Hauana
TEPMOOKHUCIUTENBHON AecTpyKunn Bo3zpactaeT s TIID u TIIB Ha 50 °C, uro CBUJIETENILCTBYET O
BBICOKOI TEPMOCTONKOCTH MOJIYyYEHHBIX HAHOKOMIIO3UTOB.

ABTOPBI BbIpaXKaloT OJarogapHoCTh A.X.H., mpod. [IpyT D.B. 3a moMop npu noaydyeHUH u
UCCJIEIOBAaHUM CBOMCTB HAHOKOMITO3UTHBIX TEPMO3JIACTOILIACTOB.

Pabora BeimonHeHna npu ¢puHaHCcOBOU nojaepxke DoHma pa3BUTUS HAYKU IIPU MPE3UICHTE
Aszepbaiimpkanckoi Pecniyonuku - I'pant Ne EIF-Mob-1-2013-1(7)-16/13/4.
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TEPMOOKHUCJHUTEJIBHBIE CBOMCTBA METAJLJICOAEPKAIINX
MNOJIMITUJIEHOBBIX HAHOKOMIIO3UTOB

Kypo6anosa H.U., Annumup3oeBa H.A., I'yceiinoBa 3.H., Kyaunes A.M., Umenko H.S1.
Hucemumym noaumeprnvix mamepuanog HAHA, e. Cymeaum, Azepbaiiodican
ipoma@science.az; kurbanova.nushaba@mail.ru

OpHMM U3 NEepCHEKTHBHBIX HAIpPaBICHUN B HaykKe O IOJIMMEpax M MaTepuallOBeIeHUU
MOCTICTHUX JIET SBJISAETCS Pa3pabOoTKa MPHUHLUIOB IOJYYEHHUS MOJMMEPHBIX HAHOKOMIIO3UTOB U
HCCIIeIOBaHNE UX CBOMCTB. Pa3BuTHE HayKu O HAHOPA3MEPHBIX U KJIACTEPHBIX METAIICOAEPIKALINX
YacTUIAX B MATPHUIAX MOJMMEPOB CTUMYJIHPYETCS IMOCTOSHHO PACTYIIUM HMHTEPECOM K JTAaHHOH
npobjeMe BO MHOTMX OO0JacTAX XMMUHM, (U3MKM M MaTepuagoBeleHHs. Pa3BUTHIO Takux
MCCIICZIOBAaHU BO MHOTOM CIIOCOOCTBOBAJIO CO3JAaHHE METAJUIOMOJIMMEPHBIX KOMITO3HIIMOHHBIX
MaTepuajoB, OO0JIAAAOMUX ClHeUu(PUIeCKUMU (PU3MKO-MEXaHUUYECKUMH U 3KCIUTYTallMOHHBIMU
CBOMCTBAMHM:  IIOBBILIEHHOM  TEIUIO- W JIEKTPOIPOBOJHOCTBIO,  BBICOKOM  MarHUTHOU
BOCIIPUMMYHUBOCTBIO, CIIOCOOHOCTBIO 3KPaHUPOBATh HOHU3UPYIOLIEE U3ITyUEHHE.

MeToaoM BBICOKOCKOPOCTHOTO TEPMHUYECKOTO PA3TIOKEHHS COJIEH METAJIOB OPTaHUYECKUX
KHUCJIOT B YCJIOBUSIX BBICOKMX CIBUIOBBIX JeQopMaluil MOJy4eHbl HAHOYACTUIbl METAJJIOB B
MaTpUIle TOJMATHICHA BBICOKOTO JaBieHUs. @a30BbIi COCTaB W CTPYKTypa MOJYYSHHBIX
HaHOKOMNO3UTOB HccinenoBanbl POA u COM wmeronamu. IlokazaHo, 4To B HCCIEIOBaHHBIX
HAaHOKOMIIO3UTaX HAOJIOJAIMCh OTPAKEHUS OT TUIOCKOCTEH KPUCTAILTMYECKON PEIIeTKH METaJlIOB,
cootBeTcTBYyomue 1o kaprotreke ASTM psay dnw okcuna mean | (Cu0) u okcuaa ruaka(ZnO).

Muxkpodororpagun MOTy4eHHBIX HAHOKOMIIO3UTOB CBHIETEIBCTBYIOT 00 00pa3oBaHWU
CIIOMCTBIX CTPYKTYp, KOTOpbIE 00J1a7at0T BEICOKOM BS3KOCTBIO Pa3pyLICHHUS.

B  mpexncraBienHoit  pabore  HaMM  M3YYEHbl  TEPMOOKHCIMTEIbHBIE  CBOMCTBA
METAJUICOJIEpKAIIMX ~ HAHOKOMIIO3UTOB.  TepMOCTaOMIBHOCTh  MOJYYEHHBIX  0OpasloB
METaJUICO/IEPKAIIMX HAHOKOMIIO3UTOB OLlEHHWBasiach mo sHepruu aktuBanuu (E,) pacmana
TEPMOOKHUCIUTENbHON NECTPYKIUU, PACCUMTAHHOW METOIOM JIBOMHOTO Jiorapu(MupoBaHHS
no kpuoir TG, mo Temmeparype 10%-oro ( Tio ), 20%-oro (T2 ) m 50%-oro (Tsp ) pacmana
UCClielyeMbIX 00pa3lloB, a TaKkKe 10 BPEMEHH UX MoJypacnanaa - Ty . IlodydeHHble B pe3ynbTare
nepuBaTorpapUUecKuX UCCIIETOBAHUH JaHHBIC TPUBEICHBI B TAOHUIIE.

Tabnuna. Tepmuueckue CBOICTBa HCCIENYEMBIX 00PA3IOB

Kommo3umus T1o Too Tso T1/2, MHH. Ea, xJlx/mMomnb
15 290 340 380 12 129.35
[12+uu Cu 300 350 400 76 140.86
I[1D+aY Zn 310 360 410 78 145.57

Kak BuIHO W3 AaHHBIX Tabj., BBEJCHHE HAHOUYACTHUI] OKCHUIOB MEIM W IIMHKA B COCTaB
MOJINATUIIEHOBOM KOMIIO3UIIMU CIIOCOOCTBYET MOBBIIICHUIO TEMIIEpaTyphl pacnaaa o0pasios: o U
TaoHa 10-20 °C, Tso Ha 20-30 °C; BpeMs NoJIypacnaja Ty, YBEIUYMBAETCA OT 72 1076 MUH. IS
[MI3+#y Cu u or 72 nmo 78 wmwuu. mius [ID+Hu Zn, sHeprus axtuBanuu (E,) pacnana
TEPMOOKHUCIUTEIILHON JECTPYKIUH IOTYICHHBIX HAaHOKOMIIO3MTOB ToBbITIaeTcs Ha 11.5-16.2
kJ[>x/MOITb.

[Toxa3ano, 4TO BBEIECHHWE HAHOYACTHI[ MEIW W IMHKAa B coctaB [ID crabunmusupyer
KOMITO3UIMIO, TTOBBIIIAS TEMIIEpaTypy Havajla TEPMOOKHUCIUTENbHOMN I[eCT}g}IKI_[I/II/I Ha 20-30 °,
IIPY 3TOM TEMIIEpaTypa IJIABIEHUS TPAKTUUECKU He u3MeHseTcs ¥ pasHa 100 “C.

JepuBarorpadudeckie HCCIEIOBAaHUS TOKa3aliW, YTO BBEICHHUE HAHOYACTHUI[ OKCHJIOB
MeTauioB B cocTaB [ID cmocoOCTBYeT yIyYIICHHIO TEPMOOKHCIUTEIBHOW CTa0HUIBHOCTH
MOJTY4YEHHBIX HAaHOKOMITO3UTOB.
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KARBONIL FUNKSIONAL QRUPLU POLIMERLOR VO BIRGOPOLIMERLOR
XUSUSI TOYINATLI BIRLOSMOLORDIR

'Rasulov N.S., 'Qasimov 1.Q., *Olasgarov i.0.
YAMEA Polimer Materiallar: Institutu, Sumgayt s., Azarbaycan
2AMEA Gonca Bolmoasi, Ganca 5. Azarbaycan
Elesgerov.55@mail.ru

Nanotexnologiyalar dovriinde yasadigimiz XXI asrda daqiq elmlarin stiratli inkisafi davam
edir. Bir sira saholordo oldugu kimi, polimerlor kimyasinda da maraq doguran, nozori vo tocriibi
ohomiyyat kosb edon cox sayli ugurlu elmi noticolor olde olunmugdur vo bu istigamotdo
arasdirmalar 6z somorasini verir.

Artiq hoyatimizda polimer materiallarinin oynadigi miistasna rol hor birimize yaxsi
molumdur. ©lde olunan elmi naticolor ugurla istehsalata totbiq edilir, insanlarin rifahinin daha da
yiiksalmasinag, comiyyatin toraqqisine 6z miisbat tosirini go storir.

Karboksil funksional qrupuna malik olan polimerlor vo birgopolimerlor do 6ziinamoxsus
xiisusi xassolora malikdirlor. Burada >C=0 qruplu yiiksok molekullu birlogsmolorin (YMB) miixtalif
dalga uzunluguna malik is1q siiasinin tosiring gars1 hassasliq ayrica qeyd olunmalidir. Torofimizdon
sintez olunmus vinil ( - vo d-xlor) tsikloheksilketonlar asasinda alinan polimer vo birgapolimerlorda
digor yiiksok fiziki-mexaniki xassolorlo yanasi, elektron seli (axini) vo rentgen siialarina qarsi
kifayot qodor yiiksok hassasliq gostormolori miioyyon edilmisdir. Qeyd olunan xassolor homin
polimer vo birgopolimerlorin mikroelektronika, litografik proseslords istifado olunmasina, bu
gabildon olan cihazlarin hazirlanmasina imkan yaradir. Homin polimer va birgopolimerlordon nazik
polimer oOrtiik-rezistlor (pozitiv xarakterli) kompozisiyasi hazirlanmasini miimkiin edir. Bu
moqsadlo reaksiya kolbasina hazirlanmis miqdarda vinilketon yerlosdirilib {izorino benzoil-
peroksid, dimetil efiri, dietilenqlikol alavs edilir. Qaris181 368 K temperaturda garigdirmagqla, 10-17
saat monomerlarin 99,8% c¢evrilmasina qadar reaksiya davam etdirilir.

Monomerlorin sorfina nazarot Maye-qaz xromatoqrafiya tisulu ilo Xrom-5 xromatoqrafinda
aparilmigdir. Alinmis 25-30%-1i polimer vo ya birgopolimer dimetil efiri ilo 12% qatiliga qodor
durulagdirilmigdir. Durulagdirmadan sonra polimer (vo ya birgopolimer) Olciilori 0,25 mkm olan
filtrdon stiziilmigdir. Gostorilon {isul 1ilo alinmisg vinilketon homo- vo birgopolimerlari
mohsullarindan silisium l6vhalori tizoerinds nazik ortiik formalasdirilmigdir. Proses eni 76 mm olan
Si 16vhads sentrafuqa iisulu ilo (2,5-4,0)X103d()'vr/d9q yerind yetirilmisdir. Quruduldugdan sonra 30
doq (443°K) rezistin qalinhig 0,4 mkm olmusdur. Uzorino rezist ¢okilmis Ivhalor elektron-siia
qurgusunda gorginlik haddi 30 kv olan sahads yerlogdirilmisdir. Elektron selino moruz qalmis
rezistlor metiletilketon (MEK)-izopropil spirti(i-PrSp) 1:2 nisbatinds aydinlagdirilmigdir.

Rezistlorin hossasligi stialanmanin minimal haddi ssasinda qiymatlondirilmisdir. Yenidon
borpanin miimkiinliiyli fotorezistlordo oksolunma ortiiklii 16vholorin sahalorindo enino bas veron
doyismolors osason toyin edilmisdir. Elmi aragdirmanin noticasi asinmaya qarsi davamliliq 450 wt
giiciindo civo lampasi ilo miioyyon olunmusdur. Miigayiso tiglin rezist kimi metilmetakrilatin
metakril tursusu ilo sopolimeri gotliriilmiisdiir.

Cadvoldo homo vo birgo polimerlorin (a- va &-xlor) tsikloheksilketonlarin litografik
parametrlori verilmisdir:

(-CH—CH-), [ -CH-CH-)x— (-CH2-CH-)y]n
|
R-C=0 R-C=0 R'-C=0
Parametrlor. R=-CgHj1; -CgH1o-Cl; R:L: -CgH10-Cl; -CgH1p:
X=0,3; 0,5; 0,7.
Y=0,7;0,5; 0,3.
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Fotohossasliq, c/sm? 56 |64 |10,011,2]|10,8
Kvant ¢iximi, eynsteyn/mol 09 (06 |18 |27 |22
Elektron selino hassasliq, kul/sm” 39 (42 |36 |25 |28
Ortiikdo bas veran doyismo 09 [10 |09 (08 |11

Cadvoldon goriindiiyli kimi, homopolimerlorlo miiqayisods birgs polimerlor yiiksok
litografik xarakteristikalara malik olmasi ilo forqlonirlor. Aparilmis elmi arasdirmalarin naticosindo
mioyyon edilmisdir ki, birge polimerlorde V-6-XTHK miqgdarinin (>0,7) qiymatindo
fotohassasligin az olmasina, <0,3 qiymaotindo iso elektrona hassasligin pislosmosino gotirir. Verilmis
torkibdo birgopolimerlor litografik parametrlorin optimal giymatlorini tomin
edir.Viniltsikloheksilketonlarin metakril monomerlori ilo birgopolimerlori yliksok davamliliga
malikdir. Daha yliksok elektrona (rentgeno) hossasliq 6ziinii V-6-XTHK-MMA birgopolimerindo
gostorir. Bu gostarici 2 dofays qodordir.

Alinmis naticolor onu sdylomoys osas verir ki, karbonil funksional qrupuna malik olan
THVK va onlarin xloravozli toromolori asasinda alinan homo va birgopolimerlordo miixtolif dalga
uzunluguna malik olan elektromaqnit siialara qarsi yliksok hassasliq vardir. Fotohassasliq qeyd
olundugu kimi elektron, rentgen vo bu kimi fotorezislor hazirlanmasina genis imkanlar verir.

Belolikls, karbonil funksional qrupu saxlayan( >C=0) vinil ketonlarin miixtslif dalga
uzunluguna malik isiq siialarinin tosirlorino qarsi hassasliglari aragdirilmis, totbiq sahalori miioyyon
olunmusdur.

CHUHTE3 BU®YHKIIHOHAJIbHBIX YIVIEBOAOPOIHBIX OJIMT'OMEPOB
B TIOJIAPHOU CPEJIE

Bbapanosa O.T., 3eiinanos H.A., CyneiimanoBa P.I'.,
Kynuoexosa JI.H., Kyauesa A.P.
HHcmumym Kamaiuza u H€0p261Hull€CKOZZ xumuu umenu axaoemuxa M.Hazueea
HAHA, 2. baky, Azepbatioxncan
suleyman.rena@gmail.com

IlocnenHue TOABI XApAaKTEPU3YIOTCSA HAPACTAIOIIMM BIUSHHUEM HCCIENOBaTeNed K
pa3paboTKe METOAOB CHHTE3a MOJUMEPU3ALMOHHOCIIOCOOHBIX OJIMIOMEPOB C LIEIbI0 IepepadoTKU
UX B TOTOBbIE OJUMEPHBIE M3/1ETHsI METOJJAMU XUMUYECKOTO (POPMOBAHMUSL.

B psagy nommMepu3alMOHHOCHOCOOHBIX OJIMTOMEPOB Ba)kKHOE 3HAYE€HHE NpHOOpenH
OKMJIKME KaydyKH» - OJHMIOJIMEHbI, MMEIOLIHe Ha 00OMX KOHLAX LEeNH (YHKIHMOHAIbHbIE IPYIIIbI
Trma -OH’, -COOH u np.

PazpaboTanHass HamMH MeETOJIMKa CHUHTe3a OM(YHKIIMOHAIBHBIX OJUIOMEPOB I103BOJISET
CUHTE3UPOBATh OJINTOJIMEHBI C 3aJaHHOW MoJekyisgpHoi Maccod (MM) MMpPOKUM U Y3KUM
MOJIEKYJISIPHBIM MaccoBbIM pacnpezneneaueM (MMP). Jlns 3Toil nenau npuMEHeHa MpOTOYHAs
YCTaHOBKAa C PEaKTOPOM THUIA «HJI€aIbHOT0» BBITECHEHHsS. B mogo0HOM cucTeMe MMeeT MeCTO
HEeNpephIBHAsl TeHepalus aKTUBHBIX LEHTPOB MO JUIMHE HACaJKH JIUTUS, YTO OO0YCIIaBIIMBAET
murpokoe MMP. DkcniepuMeHTanbHO MOKa3aHO, YTO COOTHOILIEHUE CPEHEBECOBOI MOJIEKYIISIPHON
Macchl K cpenneuncioroit M,/Mp>1,5.

3amava cuHTe3a OM(YHKIMOHAJIBHBIX OJUTOMEpoB ¢ y3kuM MMP Obuta Takxke pelieHa
ONIUrOMepH3alieil _Ha  MeTaNIMYecKoM JIMTUU B cpene TeTparuapodypana. Jlng srtoro
HEIPEPBIBHBIN IPOLECC B PEKUME BBITECHEHMS OCYILIECTBISIN II0 JBYXCTYIIEHUAaTOM CXEME: Ha
IIEPBOM — B PEAKTOPE C HACAJKOMN JIUTHUSA CUHTE3UPOBAIA AWIMTHEBBIA KAaTaau3aTop, a Ha BTOPOU —
B peakTope 0e3 HacaJKu JUTHs MPOBOAWIM HapallMBaHWE LEnH 1o 3agaHHod MM. Pexumuble
napameTpel O0€MX CTyNneHell ObulM HalJeHbl MaTeMaTHYeCKUM MOJEIMPOBAHUEM U 3aTeM
IIPOKOHTPOIUPOBAIIN HKCIIEPUMEHTAIILHO.
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Pesynbpratel uccinenoBanus MMP  mosiydeHHBIX OJMIOJMEHOB MPOBEAEHBI METOJIOM
reJbIPOHUKAONIEH Xpomarorpaduu.

Cpenneuuncnennyio M, ompenensuim uzMepeHweM TerioBoro 3¢ @dekra KOHACHCAlUHU, a
conepxkanue — OH rpynn — u3oLMaHaTHBIM METOAOM. DTH JaHHbIE MO3BOJWIA MOJYyYUTH OoJiee
TOYHYIO OIIEHKY cpenHeit ¢yHkuuoHambHocTH fh. MccnenoBanus, nposeaeHHubie metogom [IMP -
CIIEKTPOCKOIHNH, TOKA3a/IH HATHYHE B OJIMTOU30IPEHOBHIX HeMsX 10 75-85% (1,2+3,4) BUHHMIIBHBIX
3BECHbBEB.

POLI-N-VINILPIRROLIDON 9SASLI HIDROGELIN MUXTOLIF QATILIQLI
DOKSORUBISINO GORO SORBSiYA TUTUMU VO SORBSiYA DOROCOSININ
OYRONILMOSI

Mommadova S.M., Hiimbatova S.F., Tapdiqov S.Z., Mommadova A.I., Zeynalov N.A.
AMEA akad. M.Nagiyev adina Kataliz va Qeyri-iizvi Kimya Institutu
Baki s., H.Cavid pr.113, Azarbaycan
e-pogt samira_m@mail.ru

Indiki ddvrda selektiv antimikrob polimerlora genis maraq yaranmisdir. Bakteriyalara qarsi
aktivliyin vo heyvan hiiceyralorine miinasibatds geyri-toksikliyin olmasi onlart polimer biosidlorin
giiclii zohorli olan bdyiik bir qisminden forqlondirir. Onlar insan vo ya heyvan dorisisndon ¢atin
diffuziya edir, movcud olan bir ¢ox antibakterial agentlorin effektivliyini yiiksoldir, ekoloji
problemlori minimallagdirir. Biotibbi polimerlor sahosindo biomateriallar tibbi implantlarin
totbigindo genis yer tutur. Ona goro do antimikrob xassoli polimer materiallarin istifadoesi hom
nazari, hom do praktiki istifade olunmasi ndqteyi nazordon boyiik maraq dogurur. Bu polimerlor
antimikrob agentlor saxlayan materiallar iiglin matris ola bilorlor. Son zamanlar dorman
preparatlarinin daginmasi ti¢tin miihito hossas hidrogellor alinmigdir. Bu baximdan, antibakterial
polimer kimi tikilmis bir sira sintetik polimerlor istifado olunmusdur. Strukturuna, yiiksok
polyarligin olmasina, homginin proton qobul etmok xiisusiyystino goro yaxsi tikilmis belo
polimerlor kimyavi komplekslor amalo gotirir vo maksimum sisma qabiliyystino malikdir. Buna
g0ra do, onlardan matrisa kimi derman preparatlarinin immobilize olunmasinda istifade olunur.

Todgigat zamani 10% nisbotindo N,N’-metilen-bis-akrilamidlo (MBAA) tikilmis orta
molekul kiitlasi 360 kDa olan poli-N-vinilpirrolidonun (PVPr) 50 mq ilo pH=8-do doksorubisin
(DOK) antibiotikinin 0.1+15 mgq/l qatiliq intervalinda 293 K-do sorbsiya prosesi Oyronilmisdir.
Miixtolif miqdar MBAA istirakinda tikilmis PVPr osashi hidrogellorin sismo doracslorinin
qiymatlorini miigayiso etdikdo molum olur ki, 10 % MBAA ilo tikildikdo gel maksimum sismo
doracasine malik olur. Bu ndqteyi-nozordon antibiotikin adsorbsiya prosesi bu niimunslords
Oyranilmisdir. Miioyyon olunmusdur ki, antibiotikin mahlulda qatilig1 0.1 mq/l-den 15 mq/1-o qodar
artdigca sorbsiya doracasi uygun olaraq 89 %-don 24 %-o qodor azalir, gelin sorbsiya tutumu iso 0.3
mq/q-dan 12.8 mqg/q-dok artir. Sorbsiya doracasinin sorbsiya tutumuna nazoran azalmasi, baslangic
qatiligla adsorbentin miqdar1 arasindaki nisbatin forqli olmasi ilo slagadardir. Bundan slave sabit
gel kiitlosindo sorbsiya tarazliginin yaranmasi iigiin antibiotikin gatiliginin 0,5 mg/l migdarinin
kifayot etmomasi sorbsiya tutumunun artmasina gotirib ¢ixarir. Qatiligin sonraki artim
qiymatlorinds iso adsorbsiya tarazligi yarandigindan sorbsiya tutumu sabitlogir. Bu, onu gostorir ki,
ovvalca daxili masamolorde gedon DOK-nin sorbsiyasi, daha sonra sothdo sorbsiya olunmagla
dinamik tarazliq prosesi yaranir.
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POLI-N-VINILPIRROLIDON 9SASLI HIDROGELO DOKSORUBISININ
IMMOBILIZ9 OLUNMASI VO BIOLOJi AKTIVLIYININ TODQIiQi

Mommadova S.M., Tapdiqov S.Z., Hiimbatova S.F., Soforsliyeva S.F., Zeynalov N.A.
AMEA akad. M.Nagiyev adina Kataliz va Qeyri-iizvi Kimya Institutu
Baki s., H.Cavid pr.113, Azarbaycan
e-po¢t samira_m@mail.ru

Doksorubisin antrasiklin siras1 antibiotik olub, torkibinds coxlu sayda hidroksil vo amin
gruplar1 saxlayan sis oleyhino antibiotikdir. Baxmayaraq ki, ondan xorgong xostaliyinin bir ¢ox
ndvlorinin mialicesindos istifads olunur, yiiksok toksikliyinin olmasi xastalorin hoyat keyfiyyatini
asagl salir. Bu baximdan, doksorubisinnin terapevtik effektivliyini artirmaq, toksikliyini iso
azaltmaq iiclin onu polimer hidrogellora immobilize edorak yeni antrasikilinlorin sintezi diinya
alimlorinin digget morkozindadir.

Taqdim olunan isds orta molekul kiitlosi 360 kDa olan poli-N-vinilpirrolidon asasli hidrogel
sintez olunmus, bu hidrogellors doksrubisin antibiotiki immobilizo olunmus vo polimerin
antibiotiko goro sorbsiya tutumu, sorbsiya doracesi miixtalif pH-larda Oyronilmisdir. Miioyyon
olunmusdur ki, sorbsiya doracasi 10% nisbatindo N,N'-metilen-bis-akrilamidlo tikilmis poli-N-
vinilpirrolidon pH=8-do 96-97% toskil edir. Turs miihitds iso antibiotikin sorbsiya doracasi nisbaton
asagi faizlo miisahido olunur. Buna sabob, galovi miihitdo gelin sisma doracasinin yiiksok olmasi ilo
olagodar daha ¢ox miqdarda doksorubisinin sorbsiyasinin bas vermosidir. Homg¢inin, tikici agentin
miqdar1 artdiqca, sorbsiya dorocesinin qiymoti azalir. Bu iso tikilmo naticosindo polimer
makromolekullarinin sixlagmast ilo olagodar antibiotik molekulunun daxils diffuziyasinin
¢otinlogmasino sobob olur. Miisahido olunmusdur ki, 10% kiitlo nisbatindo N,N'-metilen-bis-
akrilamidls tikilmosindon alinan hidrogelin doksorubisine gora sorbsiya tutumu pH=8-do on yiiksok
olub, 16,68 mq/q toskil edir. Antibiotikin torkibinde tursu vo osas xassali funksional qruplarin
olmasi onun turs vo golovi miihitdo ionlagsmasina sobab olur ki, bu da doksorubisinin hidrogel
torofindon sorbsiya olunmasina gotirib ¢ixarir. Eyni zamanda antibiotikin hidrogelin torkibinden
desorbsiya prosesinin vaxtdan asililigi 6yronilmisdir vo miioyyon olunmusdur ki, doksorubisinin
hidrogeldon ayrilmasi 48 saat orzindo miisahido olunur. Bu onu gostorir ki, antibiotik hidrogelin
torkibinds 6z aktivliyinji uzun miiddst saxlayir.

Poli-N-vinilpirrolidon asasli hidrogello doksorubisin arasinda funksional qruplarin qarsiliqlt
tosirini miioyyon etmok iciin (UB) (UV-VIS 1800, SHIMADZU) spektroskopiyasi, Furye
¢evrilmoys malik infraqirmizi (FTIR) spektroskopiya vo skanedici elektron mikroskopiya (SEM)
isullarindan istifado olunmusdur. Gostorilmisdir ki, hom turs, hom do golovi miihitdo
doksorubisinin sorbsiya olunmasi naticosinds yaranan qarsiliql tosiri, osason hidrogen rabitosi,
hidrofob qarsiligli tasiri vo elektrostatik qiivvalor hesabina bag verir.

BOJAOPACTBOPUMBIE COIIOJIMMEPHI ITAA VIS BYPEHUSA

Axmenos P.K., Kyp6anoaesa A.J., Axmenos Y.K., Cmupnosa JI./I.
Hncmumym obweti u neopeanuyeckou xumuu Axademuu nayk Pecnyboauxu Y3zoexucmarn,
2. Tawxenm, Y36exucmarn
e-mail:19ap60@mail.ru

[Tonmuakpunamuy (ITAA) OTHOCHTCS K YHCIY JAOCTYNHBIX M CPaBHUTEIBHO HEIOPOTHX
BOJOPAaCTBOPUMBIX IOJIMMEPOB € YHHUKAJIBHBIM KOMIUIEKCOM TEXHHUKO-IKCILTyaTallMOHHBIX
cBoiicTB. [lommakpuiaMuHble peareHThl SBISIOTCS BBICOKOI(P(GEKTUBHBIMHU (DIOKYISHTAMU IPU
M3BJICUCHUH U OOOTAIlIEHUM TOJIE3HBIX MCKOMAEMBbIX, MPU OYMCTKE MUTHEBOH M MPOMBIIIJICHHBIX
CTOYHBIX BOJ. OHM HalUIM LIMPOKOE NPUMEHEHHE B KA4eCTBE 3arycTUTeNIel OypOBBIX pacTBOPOB,
JETUAPOTAHTOB, PEAreHTOB CHIDKAIOIIMX I'MJIPABINYECKOE COMPOTHBIICHHUE KUIKOCTEH B HEPTE - U
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ra30/100bIBAIOIICH MPOMBIIIJICHHOCTH, B KadecTBE CTPYKTypoOoOpas3oBareeil MOYB B CEIHCKOM
X035HCTBE, TOPOKHOM CTPOUTENBCTBE [1], HO (pU3MKO-XMMHUYEeCKre cBocTBa ncxoaHoro [TAA He
BCEI/Ia OTBEYAIOT TPEOOBAHUSIM IMPOU3BOJICTBEHHUKOB. OJHUM U3 CHOCOOOB YIIY4YIlIEHUSI CBOWCTB
I[TAA — ero noIMMEpaHOJOTHYHOE IpEBpallCHUE. [TonuMepaHOJIOTHYHbBIE TpPEBpaIleHUs
MaKpOMOJIEKYJI TOJIMMEPOB, B OTJIMYME OT pEaKIUU TMOJUMEPU3ALMH U COMOJUMEPHU3ALNU
MOHOMEpOB, 00J1a/1al0T TeM MPEUMYIIECTBOM, UYTO MO3BOJSIOT MOIYYUTH P MOJIMMEPTOMOJIOTOB,
OTIUYAIOIINXCS TOJHKO IIUHOW OOKOBBIX YIJIEBOJAOPOIHBIX pagukaioB. [lonmMepaHOIOrHIHOE
npeBpauienne I[IAA sBisercs CpaBHUTENBHO MPOCTHIM M JIOCTYIHBIM METOJIOM TMOJIy4YEHUS
AHUOHHBIX M KAaTHOHHBIX MPOU3BOJHBIX [IAA, KoTOpBIC 00Mamat0T 60Jiee IICHHBIMU MPUKIIATHBIMU
ceorictBaMu, yeM [IAA. Cpenu pazivyHbIX MOJMMEPAHOJOTMYHBIX mpeBpamieHuii [TAA u ero
MPOU3BOHBIX HauOoJiee BAKHBIMU U M3YUYCHHBIMH SIBJISIOTCS PEAKIMHM KUCIOTHOTO M IIEJIOYHOTO
TUIPOJIU3a AJIs MOJTy4eHUs] aHUOHHBIX TPOU3BOIHbIX.

B pesynbrare menounoro ruaponusza ITAA  mpeBpamiaercs B CIOKHBIM COIOJIMMED,
COJIep>KaIllMii HUTPUIIbHBIC, aMUJHBIE, KapOOKCWIbHBIE M KapOOKCHUIATHBbIE (PYHKIIMOHAIbHbBIE
TPYIIIIBI.

B npouecce menounoro ruaponusa [TAA 06pa3yroTcss MaKpOMOJIEKYIIBI COMOIUMEPOB AA ¢
COJIAIMH aKkpuiioBOM KHUCIOTH (AK), uMeromie craTuueckoe pacipesesieHue 3BEHbEB B 1IN MPHU
OTCYTCTBHM OJIOUHBIX CTPYKTyp. Peakmuio menoynoro rugponuza [TAA MOXHO TpeaCTaBUTh
CHEAYIOUIEH CXEMOM:

(-CH2-CH-CONH,-) - + ;NaOH — - (CHp-CH-CONH3-)n.m — (-CH-CH-COONa), + nNH3

lemounoii ruapomus [TAA mporekaer B aBe cTanuu, Haubosiee ObICTpas mepBas CTaIHs
3akaHuymnBaercs npu 40 %-HOM NpeBpalleHUH aMUHBIX IPYINI B KapOokcuiaTHble. Bropas craaus,
HECMOTPS Ha U30BITOK ILIEJIOYH, OCYLIECTBIISIETCS B IECATh pa3 MEAJICHHEE NIEPBOW, HE TOXOAUT 10
KOHIIA ¥ 3aBEPIIAETCs NpU cTeneHu rugponusa 70%.

[Ipencrasmsier unTepec uccieaoBanue 3GpHEKTUBHOCTH peareHToB Ha ocHOBe [TAA mpu ero
BBICOKOM CTENEHM TUAPOJIN3a, MOAM(DULIMPOBAHHE IIyTEM pPEIKOH CIIMBKM, NPUBOAAMIEH K
YBEJIMUEHUIO MOJIEKYJISIPHOM Macchl 0e3 yTpaThl pacTBOPUMOCTH B BOJE WJIM CHHTE3a OJIOK
COIOJIUMEPOB MEXMOJIEKYIISIPHON peaklnell MaKpoMoJIeKyJl. Peakiiuu 3Toro Tumna npoTeKaroT 100
HEMOCPEACTBEHHO MEKY MaKpOMOJIEKYJaMH, JUO0 MpU y4acTUH HU3KOMOJIEKYJISIPHOTO peareHra.
Hannune B Makpomosekyiaax KapOOKCHUJIBHBIX M aMUIHBIX (YHKUIMOHAIBHBIX T'PYII MO3BOJISIET
JIETKO OCYIIECTBUTH X «CIIMBaHHE» Ja)K€ MAJIbIMU KOJIMYECTBAMH PEareéHTOB — MOAU(PUKATOPOB.
Peaknuu monuMepa ¢ HU3KOMOJIEKYJISIPHBIM CO€AMHEHHEM (MOIU(PHUKATOPOM), HE CIIOCOOHBI K
MOJIMMEPU3ALUH WM TOJUKOHIEHCAMU B BEIOpaHHbBIX yciaoBusiX. K HUM oTHOcATCS mpoliecchl, He
COIIPOBOKAAIOIIMECS]  W3MEHEHHEM JUIMHBI  Lenu  (MIOJMMEpPAaHOJIOrMYHbIe  MpEeBpalleHus,
BHYTPUMOJIEKYJISIPHbIE TPEBpAIllEHUs], pPEaKlUUHd KOHIEBBIX TPYII), CHIMBAaHHUE MaKpOMOJEKYIJI
HU3KOMOJIEKYJISIPHBIMU COEAMHEHUSIMH [2].

MHOrorpaHHOCTh ~ BOJIOPACTBOPUMBIX — MOJIUAIIEKTPOJIUTOB, HX  (UIUKO-XUMHUECKUX
CBOMCTB, MaJblii AaCCOPTHUMEHT IIPOM3BOJACTBA M HEIOCTATOYHAs M3YYEHHOCTb KOJUIOUIHO-
XUMHUYECKUX CBOMCTB Uil PEryJIMpOBaHHsS CBOMICTB AMCIEPCHBIX CHUCTEM CTaBSAT 3agady MHepen
UCCIIeIOBATENIMM ~ HEOOXOJMMOCTH  Pa3pabOTKM  HAYYHBIX  OCHOB  CHHTE3a  HOBBIX
noNM(yHKIMOHANBHEIX — MoauduipoBaHHeix BPII Ha ocHOBe mNpPOMBIIIIEHHO-OCBOCHHBIX
IIOJINMEPOB.

B o5TomM maHe o0coOblii HMHTEpec MNPEACTaBiISIeT MOJIYYEHHE TMOJUAIEKTPOJIUTOB U3
MPOAYKIIMM MECTHOM MPOMBIIIJIEHHOCTH, OTXO/0B XMMHYECKOIO MPOU3BOJICTBA U PETYIUPOBAHUE
UX KOJUTOMJTHO-XUMHYECKHX CBOMCTB ITyTEM LIEJIEHANPABICHHOIO CO3/IaHUSI BHYTPHUMOJIEKYIISIPHON
HEOJJHOPOAHOCTH (DYHKIIMOHAJIBHBIX TPYNI B MaKpOMOJEKYJe, Hax0XJIeHHE palMoHaIbHON
o0acT¥ IPUMEHEHUs, i€ UX KOJUIOMJAHO-XUMHUYECKHE CBOMCTBA MOTYT UTPaTh PEIAIOIIyI0 POJIb,
BbIJIa4a MPAaKTUYECKUX peKOMEHAANH M0 3(pPEeKTUBHOMY HX HCIIONIB30BaHHIO [3].

Hcxons U3 M3JI0KEHHOTO, 1ENbI0 JaHHOW padOTHI SBJSJIOCH MOMydeHHue Ha ocHoBe [TAA
HOBBIX €ro COIOJUMEpOB, OOJIAZAIONIUX TEPMO-COJIECTOMKMMU CBOMCTBAMU B TJIMHUCTBIX
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CHUCTEMaX.

OCHOBHBIM CHIPhEM SIBJISICTCS: TTOTHAKPUIaMU TpanyiupoBanHbiii cynbdaTtHblil (ITAA-I'C)
TSh 6.100203849-29:1994, u3m. Ne3.

B xadecTBe THAPONM3YIONIETO areHTa MPUMEHEH HAaTPpHUi enKuid Texaudeckud TY-2132-185-
00203312-99 (coma xaycTuueckas).

C 1enblo yBEJIUYECHHS MOJIEKYJISIPHOM Macchl Truaposu3oBaHHoro IIAA myrem penkoit
CIIMBKM W MOIU(PUKAIMH (PU3HUKO-XMMUYECKHX CBOWCTB KOHEYHOTO MpPOAYKTa, B KAdyeCTBE
CIIMBAIOIIEr0 are’ra u MoaudukaTopa BbIOpaH opranuyeckuit MmoHomep (OM), monydeHHbIH Ha
OCHOBE MPOAYKIIUU MECTHOW MPOMBIIIJICHHOCTH, MPEICTABIISIONINA cO00M OTHOPOIHBIN MOPOIIOK
6eno-ceporo 1BeTa, 0e3 3amaxa, XopoIio pacCTBOPUMBII B BOJIE.

OnpeneneHsl ClIEIyIONME MOJIBHBIE COOTHOILICHHSI PEAareHTOB, KOTOPbIE O0ECIeYMBAIOT
ONTUMAIbHBIA  BBIXOJ] OCHOBHOTO BemiecTBa (yCJioBHO HaszBaHHoro peareHtr K-21]1):
ITAA:NaOH:OM=1:1:1. BpixoJ KOHEYHOTO MPOAYKTA MPH ONTUMYME COOTHOLICHUH PEAreHTOB U
TEXHOJIOTHYECKHX MapaMeTpoB MpoieccoB cocTaBui 90%.

OU3NKO-XUMHUYECKUE TIOKA3aTENN PeareHTa IPUBEIEHbI B TAOJIHIIE.

Tabnua DOU3NKO-XUMHYECKUE XaPaKTEPUCTUKH MOTU(DHIIMPOBAHHOTO
nojauMmepHoro pearenta K-21/1

No HaunmenoBanue nokazareneit 3HaueHue
1 BuemHuii BuI Bs3koe BermecTBO € 3arraxoM amMMHuaka
JKEITO-KOPUYHEBOTO I[BETA
2  |PacTBOpUMOCTH B BOJIE PactBopuMoCTh nonHasi, 6e3 octaTka
3  [[InorHOCTH 1,08-1,09 r/em®
4 |Cyxoit ocTaTok 18-20%
5 (ConepxaHue BOJIBI 80-82%
6 |OtHocuTenbHas BS3KOCTH 1% pacTBOpY 29,4 c3
npu 20°C
7 pH 1% pactBopa 11-12
8 |MonekynspHas Macca 2,1= 10°
9 (ConepxaHue akTHBHOTO BEIIIECTBA 80-85%

Beinymiena onbiTHas naptus peareHta K-21]J1, maGopaTopHble MCIBITaHUS, KOTOPOTrO Ha
AK «Y3reoOypHedreraz» mnpu NPUTOTOBICHHMH OYPOBBIX pacTBOPOB JaldM MOJOKUTEIbHBIN
pe3yabTaT U peareHT ObLT PEKOMEHI0BaH Il TPOBEIEHUS ONBITHO-TTOJIEBBIX MCIIBITAHHMH.
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OINTUYECKHUE CBOHCTBA OPTAHUYECKOI'O CTEKJIA .
C BKUIIOYEHUAMU OTAIUNIACOAEP KAIIUX COEJJUHEHHUU

lHyaml 10.1., 2Ky3ﬂeu03 C.N.
1quwwc:<m? 20Cy0apcmeen bl He@mAHOU MeXHUYeCKULl YHusepcumen,
450062, 2. Vpa, yn. Kocmonasmos 1, Poccus
Ypumcxuii uncmumym xumuu PAH, 450054, 2. Y¢ha, npocnexkm Oxmsbps 69, Poccus
e-mail: ppuziny@mail.ru

[Ipobnema HampaBIEHHOrO CHUHTE3a IOJIMMEPOB C (PYHKIMOHAIBHBIMU TIpyNIaMu B
OCHOBHOM u(win) OOKOBOH MLEMSIX MAaKpOMOJIEKYJbl IPOJOJKAET IPUBJIEKaTb BHUMaHUE
uccinenoBarenel. B HacTosmiee  BpemMs  Hambosnee — MEPCHEKTUBHBIM  IPEJCTaBIseTCA
IeJICHANPABICHHBIA CHHTE3 MOJIMMEPOB, COJCPKAIMX (YHKIMOHATIBHBIE TPYIIIIbI, IPUIAIOIINAE eMY
T€ WJIM UHBIE CBOMCTBA, HEMOCPEICTBEHHO B 1€ MAKPOMOJIEKYJIbl. DTO MOXKET ObITh JOCTUTHYTO
HECKOJIbKUMH CIIoco0aMu: BBEJCHHEM (PTATHICOIEPKAIIUX COSAMHEHUI — MEePEeJaTYNKOB Lenel —
B nonuMmepusytomytocs cucremy [1,2]; (co)monumepusanueil HeHAChIIIEHHBIX GTanuaos [3,4];
yepe3 ydacTHE COCIWHEHHA, COJIep)KalluX (TaJuAHbIE TPYMIbl, BO B3aUMOJICHCTBUU C
WHUIMATOPaMH U (OPMHUPOBAHUN HHUITUHPYIOUINX CHCTEM [2].

N3BecTHO [5], 4TO monMMepHas MaTpulla CIOCOOCTBYET MPOSIBICHUIO TEPMOXPOMM3Ma, a
TaK)X€ BIMSET Ha JIIOMUHECLIEHTHblE CBOWCTBAa [100aBOK. OJHAKO TakuUX MPUMEPOB ONHUCAHO
HemHoro. [lokazano [6,7], 4To mpHCyTCTBUE (PTATMAHBIX TPYNI B MAaKpOMOJIEKYJIAX IOJIMMEPOB
MOKHO KAueCTBEHHO M KOJMYECTBEHHO OMNPEIENIUTh 0 JJIMHE BOJHBI U MHTEHCUBHOCTU OKPAaCKH
CEpHOKMCJIOTHBIX ~ pacTBOpPOB, UYTO  JaeT  BO3MOXHOCTb  OLEHMBATb U TOHOJOIHIO
dranmuaconepkanmx romMo- W comoiuMepoB [8]. YcraHoBieHo Takke [9], 4TO 3aMeniéHHBIC
aueHnadTaaupl U JaKkTaMbl, MOJABEpracMble JCUCTBUIO BBICOKOTO JABJIEHUS B COUYETAaHUM C
HalpsDKEHUSIMU  CIIBUra, MHTEHCHBHO OKpamMBaroTcs. 1lo3ToMy aKTyaJdbHBIM NpeACTaBIIsSETCS
BBeJIeHHE (ranujcoaepxkamux (parMeHTOB B MaKpOMOJIEKYITY, YTO MOXKET CIOCOOCTBOBATH
YCUJIEHUIO YKa3aHHBIX (u3nueckux mnporeccoB. OcoOblii MHTEpeC NPEACTaBIsSIeT MOJIyYeHUE
OpPraHMYECKUX CTEKOJI C PA3IMYHOM KECTKOCTHIO IMOJMMEPHOM MAaTpHIBI M MCCIEAOBAHHUE HX
ONTUYECKUX (BKJIIOUYAs JIIOMUHECIIEHTHBIE) CBOMCTB.

MBI IpoBenM CUHTE3 OPraHUYECKUX CTEKOJ Ha OCHOBE METMIIMETAKpUIIaTa B NMPUCYTCTBUU
psana pramuacoaepxaimux coeauHenui (Tadauma 1). Mx cBoiicTBa npeacrasiensl B [1,2].

OOHapyXeHo, 4TO Mpu ocBeleHur Y P cBeTOM Bce MOJIYUEHHbIE CTEKIIA JTFOMUHECIIUPYIOT B
BuauMoi vactu crekrpa (A = 450 + 510 um). TunuyHble CrieKTpaJIbHBIE JaHHbIE NMPUBEACHBI Ha
puc.l. IIpu 3TOM 0OHapyxkeHO U siBIeHHE (ochopecleHInn CTEKOI, MOTYYEHHBIX B MPUCYTCTBUH
¢bayopeH- 1 nudeHnI-coaepKamux GTaauaos, IpuuéM (GTaNIUIHBIM HUKI MOKET HAXOAUTHCS KaK B
LUKINYECKOH, Tak U B "packpeiToil" ¢opme [10]. Jnuna BonHbl pocdopecuenuu A = 508+ 510
HM, Ty, = 12+ 15 cek.

Tabnuma 1. JImuHbl BOJIH BO30YKICHHS U IIOMUHECIIEHIINH, a TAaK)Ke BpEMS,
3a KOTOPOE HHTEHCUBHOCTD (hOC(HOPECIICHIINN CHIYKACTCS HATIOJIOBUHY (T1,)

JlmvHa BOJIHBI A, HM

Coenunenune Ty, , CEK
Bo30yxnenue DOMuccust
1 2 3 4
OJ 1Ol e
/ 480

C
@I ‘0 375 12
c 510
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MOJIYYEHUE HEHCBIIEHHBIX NOJUD®UPOB NOJUKOHJIEHCALMEN
2,4-TADTUI-1,3-OKTAHANOJIA U MAJIEMHOBOI'O AHTUJPHUJIA

JaxkeeB C.H., Koukuna E.C.
Ypumckuii cocyoapcmeennwiii HeghmsaHoU mexHU4ecKull yHugepcumen,
450062, 2. Vepa, yn. Kocmonasmos 1, Poccus
e-mail: lakeevsn@gmail.com; kate_ kochkina@mail.ru

B HacTosiiee BpeMs akTyallbHOM 3aaueil XUMUYECKUX IIPOU3BOJICTB sIBJIIETCS Oe30macHas
DKOJIOTMYECKass M DSKOHOMHYECKH Ilesiecoo0pasHas mepepadoTka W YTUIIM3AIUs OTXOJOB U
MOOOYHBIX MTPOTYKTOB.

OagauM U3 MOOOYHBIX TPOAYKTOB MPOU3BOJCTBA 2-DTUITEKCAHONA SBISETCS TSDKEIBIN
MPOJYKT nepepabotku 2-3tunrexkcanona (TTIPT).

Cy11ecTBYIOT cOCOOBI TONYUEHHUsI HEHACHIIIEHHBIX TOIMI(PUPOB MyTEM MOJIUKOHACHCAIIUN
HEHACBIIICHHBIX TUKapOOHOBBIX KUCIOT (QaHTUAPUIIOB) ¢ riukoisMu [1]. U3BecTHO, uTO B cocTaBe
TIIP/I maxomutcs 2,4-mudtnin-1,3-oktanauon [2]. Hamu Oblma ocyliecTBieHa TOMBITKA CHHTE3a
MTOJITMMEPHON CMOJTBI HA OCHOBE JTAHHOTO JHOJIA.

Metoanka MpOBEICHUS CUHTE3a 3aKJII0YAIach B CIEAYIOMIEM: Ha nepBoi craauu u3 TIIP/]
BhyleH  (ppakmmro,  coaepkamryro  2,4-mudTmii-1,3-oktaHauon. 3aTeM MpOBENM  CHHTE3
HEHACBIIIEHHOTO d(upa MyTeM HarpeBaHUs BBIACIEHHOW (QpaKiuKu ¢ MaJEHHOBBIM aHTHIPHUIOM C
MTOCTENIEHHBIM YBEIIMYEHUEM TEMITEPATyPhl M BBIICTIEHUEM BOJIBI.

BzaumoneiictBue 2,4-nmuaTii-1,2-oktanuona ¢ MalenHOBBIM aHTHAPUIOM ¢ 00pa3oBaHUEM
OJINTOMEpA OCYIIECTBIISIOCH IO CXEME:

no%}o +nw/<(</OH —>P o \|—| )
OH © ©
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Ha BTOpo#l cTaguu  NOJIYyYEHHBIH OJIMTOMEP OTBEPAUIM IIyTEM COINOJIMMEPU3ALUU
HEHACBIIICHHBIX 3BEHBEB CO CTUPOJIOM, HCIIONb3YS B KayeCTBE WHULHAATOPA TUAPONEPEKUCH
n3onponuiIdeH3oa.

B xone paGotsl ObL1a MOTy4YeHa MOJIMMEpHasi cMoJjia Ha ocHoBe 2,4-mud3Tui-1,3-okrananona,
KOTOPYIO MO>KHO MCIIOJIb30BaTh B KA4€CTBE IPONUTOYHOIO WIIM KJIESIIETO0 COCTaBa, a TaKkKe Kak
MTOKPBITHE JIJI1 METAJUIMYECKHX, JEPEBSIHHBIX, KEPAMUYECKHUX [TOBEPXHOCTEH.

Takum 00pa3oM, MOXHO CKa3aTh, YTO PACCMOTPEHHBIH METO IMOJYYEHHS] CMOJIBI MOXKET
OBITH UCIIOJIH30BaH KaK OJMH U3 HanpasieHui nepepadorku TIIP/I.
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PROPANTRIOL 9SASLI EPOKSI(MET)AKRILAT OLIQOEFIRLORININ
SINTEZI VO BORKIMO PROSESININ TODQIQI

Mustafayev A.M., ismayilova R.L., Hiiseynov i.9., Mommadov B.9.
AMEA Polimer Materiallar: Institutu, Sumqayit s., Azarbaycan
E-mail: ipoma@science.az

Propantriol vo onun ¢oxfunksiyali téromoalori yiiksok reaksiyayagirmo qabiliyyotine goro
tilkonmoz sintetik imkanlara malikdir. Propantriol osasinda sintez olunan birlogsmolor igorisindo
alifatik quruluslu ¢oxsaxoli qlisid efirlori xiisusi ohomiyysto malikdir. Onlarin modifikator kimi
totbiqi yiiksok elastikliys, adgeziyaya malik zorboyo davamli polimer materiallarin alinmasina
imkan verir.

Propantriolla 1-xlor-2,3-epoksipropanin qarsiligh reaksiyasindan ovvalca
polioksixlorpropanin ii¢qlisid efiri (I), sonra iso homin qlisid efiri ilo (met)akril tursusunun
kondensasiyasi asasinda mono-(11), di-(III) epoksi(met)akrilat oliqoefiri sintez edilmisdir:
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Sintez olunmus birlosmolerin qurulus formulu IQ vo *H NMR  spektroskopiya tisullari ilo
tosdiq edilmisdir. ILIII birlosmolorin  1Q-spektrindo 1620 sm™-do ikigat rabitoya uygun golon
udulma zolag: vardir. 1180 vo 724-748 sm™- doki udulma zolaglar1 C-O-C vo C-Cl rabitolorinin
varligini, 1715 sm™-doki xarakterik udulma zolag1 iso miirokkob efir qrupunun karboksil
fragmentinin varligimi gdstorir. 915 sm™-doki zoif zolaq iso II, III birlosmolordoki epoksid
halgasinin  oldugunu miioyyon edir. Q- spektrdo 3460 sm*-doki genis udulma zolagi II-11I
birlogmolordas ikili hidroksil qrupunun oldugunu bildirir.

Sintez olunmus birlosmalorin 'H NMR spektrindo  ilkin gotiiriilmiis xlorhidrinin
protonlarinin signallari ilo barabar, 1,75 m.h.-do metil qrupuna, ikigat rabitonin protonlarina uygun
golon signallar vo 5,2 m.h. multiplet soklindo miirokkob efir fragmentinin protonlarina uygun golon
4,16 m.h.-do signallar vardir. II ,IIT birlosmalarin epoksid qrupunun signallarina uygun golon 2,64-
2,73 m.h. zoif intensivliyo malik qrup soklindos signallar vardir.

Sintez olunmus epoksi(met)akrilat oliqgomerlorinin (ILIII) borkima prosesi termiki analiz
iisulu ilo Oyronilmisdir. Barkidici kimi N;N- diaminodifenilsulfondan istifads olunmugdur. Miioyyon
edilmisdir ki, borkima prosesi zaman1 DTA ayrisi {izerindo 353 K-do vo 473 K-do iki pikin amalo
golmosi miisahido olunur. todqiqat zamam isbat olunmusdur ki, 353 K-do omolo golon pik
oliqoefirin torkibindo olan epoksid qruppasinin borkimesini, 473 K-do almmis pik iso
epoksi(met)akrilat oliqoefirinds olan ikiqat rabitonin polimerlogmosini gostorir.

Aparilan tadqigatlar naticosindo miioyyan edilmisdir ki, sintez olunan modifikatorlar (11,111)
epoksid kompozisiyalarda torvari qurulusun formalagmasinda aktiv istirak edir vo onlara yiliksok
fiziki- mexaniki, istiliys davamliliq vo yiiksok adgeziya xiisusiyyatlori ilo barabar, kompozisiyaya
0z-0zlino sdnon xassasini verir.
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IHOJIYYEHHUE CAMOSéTYXAIOHII/Iﬁ MOJIMMEPHBII MATEPUAJI .
C BBICOKOHU TEIVIOCTOUKOCTBIO U TBEPJOCTBHIO MOJAUPUKALIUEHN
3MOKCHUJIHON CMOJIbI ITPU OTBEPXKJIEHUU

Opynxes K., l'axpamanos P.®., Aavire3anoa X.A.
Cymeativimekuil cocyoapcmeennniii ynusepcumem, 2. Cymeaum, Azepbatioxcan
fizuli.shahgeldiyev@inbox.ru

DONOKCUHBIE TOTUMEPHI, Olarogaps BO3MOXXHOCTH HUX MOIU(PUKAIUMHU, 32 CYET HAIUYUS
PEaKIIMOHHOCTIOCOOHBIX THJIPOKCHIIBHBIX M 3MOKCHIHBIX TPYIII, C TOJyYeHHEM MaTEPHAJIOB C
BBICOKMMH TIOKa3aTeasiMi  (PU3UKO-MEXaHUYECKHX CBOMCTB, TO-TIPEKHEMY SIBISIOTCS Hambouee
MEPCIIEKTUBHBIMU CPEJIU IPYTUX OPraHUICCKUX BHICOKOMOJIEKYIISIPHBIX BEIIECTB.

Bwmecte ¢ TeM, 3MOKCHIHBIE CMOIBI MMEIOT HEJOCTATKH, HAaWOoJee CYIIeCTBEHHBIMH W3
KOTOPBIX SIBJSIFOTCSI KECTKOCTh M BBICOKAas TOPIOYECTh. YCTPaHEHUE JTaHHBIX HEJOCTATKOB
npenonpenenser Ienb padoThl, KOTOpas SBISETCS peuenTypHas MoOIu(UKAIHS SMOKCUIHBIX
COCTaBOB TIPU CO3JaHHH I0KAPOOE30TaCHBIX KOMITO3UTOB MHOTOIICJICBOTO HAa3HAYCHUS U BBIOOP
3G (HEKTHBHBIX XUMUYECKUX U (PU3NYSCKUX METOJIOB MX aKTHUBAIUU, OOECIICUMBAIONIUX BBICOKUI
KOMILIEKC IKCIUTyaTaIIHOHHBIX CBOMCTB.
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HecMmotpsi Ha orpoMHOE KOTHUYECTBO PabOT, MOCBSIIEHHBIX CHUKCHHIO MOXKapHOW omac-
HOCTH SMOKCUAHBIX MOJIMMEPOB, 3Ta MpoOJieMa U O HACTOSIIEr0 BPEMEHU OCTAETCS aKTyalbHOM.
OMHOBPEMEHHO CO CHIDKEHHEM TOPIOYECTH SMOKCHIHBIX IMOJIMMEPOB, HEOOXOIMMO PEUINTh eIle
OJIHY 33/1auy, CBSI3aHHYIO C MOBBILICHHUEM YPOBHS 3KCIUIYaTallUOHHBIX XapaKTEPUCTUK STMOKCHUTHBIX
KOMITO3UTOB Pa3IMYHOTO (PYHKIIMOHATHHOTO Ha3HAYCHHUSI.

B cBsi3u ¢ 3TMM HcCcleAOBaHHWsA, HaIlpaBICHHbIE Ha CO3JaHHME MOXKapoOe30MacHbIX
AMOKCHUIHBIX KOMITO3UTOB C TMOBBIMIEHHBIM KOMITJICKCOM SKCILTyaTallMOHHBIX CBOWCTB, SBISIOTCS
aKTyaJbHBIMH.

[TpuMeHeHrne pa3InYHBIX TUIIOB OTBEPIUTENICH MO3BOJSET MOJYYaTh SMOKCHUIHBIC KOMIIO-
3UTHl C HIMPOKUM HaOOpPOM pa3HOOOpa3HbIX (U3MKO-MEXAaHUYECKHMX U (PUIUKO-XUMUYECKUX
CBOMCTB — OT 3JIACTHYHBIX JI0 KECTKUX, 00JIAAONINX BBICOKOW MPOYHOCTHIO, HE TEPSIOIINX CBOUX
MIPOYHOCTHBIX TOKa3aTeNlel IPU JUIUTEIHLHOM BO3J€MCTBUH MOBBIILIEHHBIX TEMIIEPATYD.

B nacrosimee BpeMs pa3paboTaHbl pa3IUYHBIE OTBEPIKIAIONIUE CUCTEMBI IS SMTOKCHIHBIX
OJIUTOMEpPOB, 3P (PEKTUBHBIE B IIMPOKOM HHTepBaje Temmnepatyp ot 0 g0 200°C.

C nenplo CO3/1aHUS SMOKCUIHOW CMOJBI, CIOCOOHOW OOpa30BBIBATH IPHU OTBEPHKIACHUU
CaMo3aTyXawIluid MOJUMEPHBII MaTepuan C BBICOKOW TEIIOCTOMKOCThIO M TBEPAOCTHIO MBI B
KAaueCTBE HCXOIHOTO CHIPbS OTHECTOMKON AIMOKCHIHOW KOMITO3HMIIMUA HWCIIOJIb30BATTU TPUTIIHIIN-
munobie 3upsl 1,2,3,4,11,11-rekcaxI0pTPUITUKIIO (4,2,105‘10) — ynjeneH—2—-TpukapooHoBoi 6, 7,
8—KHCTIOTHI clieAyIOmEeH POPMYIIBI:

0
cl
COOCH, - CH - CH,
cl COOCH, - CH - CH,
\/
0
cl COOCH, - GH - CH,
0
cl

AHau3 JUTEepaTypHbIX JaHHBIX IIOKa3blBAET, 4YTO M3BECTEH IUTIHLMIUIOBBIA 3(pHp
rekcaruporaieBoi KUCIOTHI, MOTy4aeMblii B3aUMOJIEHCTBUEM IeKCaruIpodraaeBoro aHruIpuaa
C SMMXJOPTUAPUHOM Iipu Temneparype 120 OC ¥ MONBHOM COOTHOLICHHH aHTUAPUIA K SIUXJIIOP-
TUJIpUHY, paBHOM 1:16 COOTBETCTBEHHO B MPUCYTCTBUM TETPaMETHJIIAMMOHUHN XJIOpHJAA C IOCIe-
AYIOUIMM JIETHIPOXJIOPHUPOBAHUEM XJIOPTHJIPUHOBBIX 3pupoB BogHOM pactBopoM NaOH c¢ oxHo-
BPEMEHHON OTTOHKOW BO/IBI B T€UEHUE 6 4acoB.

HenocratkoM 3TUX IUIIMLIMIWIOBBIX 3(UPOB SBISETCA TO, YTO IOCIE OTBEPKIACHUS
MOJIyYE€HHBIE TOJIMMEpHbIE 00pa3lbl MOJHOCTBIO TOPST H3-32 OTCYTCTBUS AHTHUIHMPHUPYIOLINX
AJIEMEHTOB B MOJIEKYJIE CMOJIBL.

W3BecTeH Takke  JUMIMIMIWIOBBIA 3QUP XJIOPIHAUKOBOM KHCIOTHI, TOJy4aeMbIi
B3aMMOJEHCTBUEM XJIOPAHAUKOBOI'O aHTMPUAA C SIUXJIOPTUAPUHOM IpU 115+120°C B MoMBHOM
cooTHOIEHUN 1:20 COOTBETCTBEHHO C MOCIEAYIOIMIMM JErHMAPOXJIOPUPOBAHNEM BOJHBIM pACT-
BopoMm NaOH, mpu 3ToM BBIXOJ chlporo mpojykTa coctaBisieT 95% ot teopun. Hemoctarkom
OTBEPKJIEHHOTO JUTIHUIMAUIOBOrO 3(prpa XJIOPIHIUKOBOM KUCIOTHI SBISETCS TO, YTO OH HE 00Ja-
JaeT JOCTaTOYHO BBICOKOM TEPMOCTOMKOCTBIO.

M3BecTHBI Takxke JUNTHNAIWIOBBIE 3¢upbl 1,2,3,4,11,11-rekcaxiop—6—MeTHATPUIIUKIIO
(4,2,1,05'10)—ynz[eueH—2—J:[HKap60H0130171 6,7,8—xucnotel (6Mel XTIV JIK), momy4yaemslii B3auMo-
JNEUCTBHEM HA3BaHHOM KHCIIOTHI C SMUXJIOPTHAPUHOM IIpU 110+115°C # MOIBHOM COOTHOIICHHH
1:10 B Teuenne 4 mnocneayomum aeruapoxiaopuposanuneM Kp;COs, BBIXOA LEIEBOro MPOAYKTA
cocraBisieT 92% OT TeopuH.

OpnHako B OTBEpPXKAECHHOM COCTOSIHUM OH HMEET HE BBICOKHME IPOYHOCTHBIE MOKa3aTeln
(TerutocToikocTh Mo Buka 152°, TBepAOCTh 10 bpunemto 18 KFC/MMZ), 4TO 00YCIIOBIICHO HU3KUM
cojepxkaHueM snokcuaHoro uncna (17,1%).
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Hamu npeanoxxen TpurnunuamioBsiid a¢up 1,2,3,4,11,11-rekcaxmopTpuigKio (4,2,1,0°19)
—ynaeneH—2—TpukapOoHOBOM  6,7,8—KUCIOTBI  CTPYKTypHBIE OCOOEHHOCTH,  KOTOPOTO
00ecTeYnBalOT BEICOKHE IPOYHOCTHBIC TIOKA3aTEeNH, TEIJIOCTOUKOCTh U CaMO3aTyXaroIue CBOMCTBA
B OTBEPKJICHHOM COCTOSIHHH.

B mnepBoil craguu OKHMCIEHHUEM O—METHITPULUKIOYIJIEIIEH—IUKapOOHOBONH KHUCIOTHI
AQ30THOM KHUCJIOTOM MoJly4aem 1,2,3,4,11,1l—reKcaXJIOprI/IHI/IKHO(4,2,1,05'1 )—2—TpuKapOOHOBO
6,7,8—KHCIIOTEL.

Bo BTOpOIi cTagnu B3auMOJEHCTBUEM MOITYYEHHOIO COCTUHEHUE C AMUXJIOPTUIPHUHOM IIpU
110+115°C u  MombHOM CcOOTHOIICHHH 1: (10£12) cooTrBercTBeHHO B TeueHue 3—4 4 10
noctwkenus kucioTHoro yncia 0—5 mr KOH/r ¢ nmocnenyromei o6padotke 2 momsimu KoCO3 Ha 1
MOJIb KHCJIOTBI B TEUCHHE 2-X YacoB M C IOMOMIIbIO (uiabTpammeidl W OTrOHKOH H30BITKA
SNUXJIOPTHIIPUHA TPUTIIMIUAWIOBOTO 3pHUpa MoiydyaeM JaaHHoe coequHeHue. C SMOKCUAHBIM
gucioMm 24,4%. IlpeumyiiecTBOM JaHHOTO COEJUHEHMS SIBISETCS TO, YTO B MOJIEKYJIE MMEETCs
TPUTTUIUAUIOBBIE TPYIIIEI, B CUITY YeTO0 00€CIIeYBAIOTCS BEICOKHE TPOYHOCTHBIE MTOKA3aTENH.

CocTtaB ¥ cTpOeHUs MOJIyYEHHOr0 coeiMHeHus yrBepxaeHbl B IK—cnekTpockonueil. B K-
CIEKTPE CHHTE3WPOBAHHOTO COSAMHEHMsI UMEIOTCA TIOJIOCHI MoriomeHus B obmactu 1725, 850,
1200, 856-745cM™, KOTOpBIC MACHTHOUIMPYIOT HATHINE KApOOHMIBHOM TPYIIIBI, SIOKCHI-HOTO
KoJIbIa, 3upHoii cBsi3u u cBs3eir C—Cl cooTBeTCTBEHHO.

Takum 00pa3om, MOJTYYEHHOE MOMH(PYHKIMOHAIEHOE COCAMHEHUE PACHIMPSET acCCOPTH-
MEHT OTHECTOMKHMX MOHOMEPOB, BBITOJHO OTJIMYAETCS OT M3BECTHBIX BBICOKUMHU MPOYHOCTHBIMH
nokasaressiMe (Termocroiikocts 186 °C mporus 153 °C) ¢ 01HOBpeMEHHBIM 06eCIeYeHIEM CaMO03a-
TYXaeMOCTH MOJIMMEPHOMY MaTepHainy.

B otimume ot 6a30BOTO 00BEKTa — JUTIIMIUIWICBOTO 3PHUpa METHITETPAruaApOoPTAICBOI
KHCIIOTHI, TIPEJIJIOKEHHAs! CMOJIa 00JIaJaeT BHICOKOM TEIIOCTOMKOCTHIO (186 °c npotuB 148 OC) u
OTHOCHTCSI Y CaM03aTyXaloIlUM OJUMEPHBIM MaTepHalIaM.
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KNUHETHUKA OBPA30BAHUSA ALIETOHO-®OPMAJIBJAETI'UJIHbBIX CMOJI

Anuc yp-Paxman, Adniab-3age A.J., Boassukuna O.B., laxuaBu 3.M.
Hayuonanwnuii uccnedosamenvckuti Tomckuii 2ocyoapcmeennwiil ynugepcumem, 2. Tomck, Poccus
E-mail: dahnavi@rambler.ru

[TpomyKTHl peaknuu ajabIOJbHOW KOHACHCAIMH alleTOHA C Pa3IMYHBIMU ANbJETUIAMHU, B
YaCTHOCTH C (hOpMAIbJIETUIOM, BOCTPEOOBAHBI B IPOMBILIIEHHOCTH, U MCIIOJIB3YIOTCS B OCHOBHOM
KaK CBSI3YIOIIUE B COCTaBE KOMIIO3HIIMOHHBIX MaTePUAIIOB, B CTPOUTEIHCTBE M PEMOHTE HE(PTSIHBIX
CKBA)XMH, UCIOJb3YeTCSd B KauecTBe MOAUMDUIMPYIOIIUX areHTOB KJIEEeB U APYTHX IMOJIUMEPHBIX
cucreM. B 3aBHCMMOCTH OT YCIOBHH CHHTE€3a MOXHO TMOJNYYHTh pa3IMYHbIE TPOIYKTHI,
o0yafaromue ynpasisieMbIM Ha0OpPOM TOJIE3HBIX MOTPEOUTENLCKUX CBOMCTB, YTO OYEHb yJOOHO
IUISL CO3JIaHMS MaTEepPHAJoB C 3aJaHHBIMU CBOWCTBAMH Ha OCHOBE OJHHUX M TeX K€ pearcHToB. B
TOKE BpeMs Takash YHHBEPCAIbHOCTh MOKET CO3/1aBaTh TEXHOJIOTUYECKHE MTPOOJIEMBI B OTCYTCTBUU
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YCTQHOBJICHHSI 3aKOHOMEPHOCTEH TMpOTeKaHWsl mporecca W 0e3 H3ydeHUs KUHETHKH IaHHOM
pEeaKuu B pa3InYHbIX YCIOBUSX.

[TpenBapuTenbHble 3KCHEPUMEHTHl IOKAa3alM, YTO HAa KHHETUKY pPEaKLUUU ajbJ0JIbHON
KOHJICHCAlIUM alleToHa C (QopMmalbaeruoM HauOojblliee BIUSHUE OKa3blBa€T TeMIleparypa u
KOHLIEHTpaLUs KaTaJIn3aTopa, a Ha CBOMCTBA KOHEUHBIX MPOAYKTOB (OJIUIOMEPOB) — COOTHOLIEHHE
pearenToB. B nanHoil paboTe mccinenoBaHa KMHETHKA PacXOJ0BaHUs aleTOHAa U (opMaibAeruia,
00pa3oBaHMs MIPOMEKYTOUHBIX MPOAYKTOB UX KOHJCHCALMHU B IEIOYHOM Cpesie, a TAKKe BIUSHUE
TEMIIEpaTypbl Ha KWUHETHUKY JaHHOTO Mpolecca TMpud (UKCUPOBAHHBIX KOHIICHTPAIUSIX
KOMIIOHEHTOB UCXOJHON CMECH B U30TEPMUUYECKOM PEKHUME.

OKCHEepUMEHThl MPOBOJAMIUCH C HCHOJB30BaHUEM KAJIOPUMETPUUYECKOW yCTaHOBKHU
«ATLAS» (Syrris) B pexxume MeTo/a KOMIICHCAIMM TEIUIa C aBTOMAaTHYECKHMM KOHTposiieM pH,
TEMIIEPaTyphl peaKIIMOHHOM CMECH U SHTaJIbINK peakuuu. TemrepaTypa peakliud BapbupoBaiach B
npenenax 25 + 55 °C, npu mocTOSHHO# HAYATBHON KOHIGHTPALMH AeTOHA U (HOPMAbICTHAA, B
MPUCYTCTBUM KapOOHATOB IIENIOYHBIX METAJIOB, HCIOJb3yeMble B KaueCTBE KaTalu3aropa.
Peaknmonnass Macca aHaimM3WpoBaiach MeromamMu razoBod  xpomarorpaduu  (I'XA-MC),
BbICOKOA((hekTrBHON kuakocTHOM Xpomatorpadpuu (BXXA-MC) c macc-cieKTpoMeTpoM.
Wnentudukanys TPOMEKYTOYHBIX MPOAYKTOB M  OJMTOMEPOB, TakXKe NPOBOJMIACH Ha
BPEMSIIPOJICTHOM Macc-CIIeKTpoMeTpe TpH aektpocnpedt nonusamuu (Time of Fligth - TOF).
CMounbl, TMOJIy4EHHBbIE II0CJI€ KOHIEHTPUPOBAHUS pPACTBOPA OJIMTOMEPOB U TMPOAYKTHI HX
MOJIMMEPH3AIIIY, JTOTOJHUTEILHO aHATU3UPOBATUCHL MeTogoM cuHxpoHHoro TI-JITA/ICK
aHayu3a.

Pe3ynbTaThl KHHETHUECKOTO aHallM3a MMOKa3bIBAIOT, 4TO (JOPMAIIbJIETH]T BCTYMAET B PEAKIUIO
C aleTOHOM B MOJBHOM COOTHOIIEHUH ~ 3/1, KOTOpOe COXpaHseTCs HE3aBHCHMO OT TEMIIepaTyphI
peakiuu. B CTpyKType NpPOMEXKYTOUHBIX MPOAYKTOB — OJIMTOMEPOB OOHApPYKEHO, YTO OTO
COOTHOILIEHUE COXPAHSETCA U ISl MOBTOPSIOUIMXCS 3BEHBEB OJMIOMEpoB. JleTanbHbIM aHaIu3
macc-ciekTpoB TOF (puc.l) peakunoHHOM Macchl MO3BOJISET 3aKIIOYUTh, YTO CTPYKTypa
OCHOBHBIX OJIMTOMEPOB BKJIKOYaeT 0a30Bbli (parmeHt nuanetroHoBoro crnupra (JAC), uro
CBHJIETEJILCTBYET O MPOTEKAaHUHM CAMOKOH/ICHCAIIUH alleTOHA Ha HauyaJlbHOM cTaauu (popMupoBaHUs
onuroMepo  (Mmapmpyt A). B jpanpHeillieM NpOMCXOAUT  B3aUMOJIEHCTBUE  MOJIEKYJ
¢opmanpaeruna ¢ JJAC oOpa3oBaHHMEM COOTBETCTBYIOIIMX METHJIOJNBHBIX IPOU3BOIHBIX.
Pe3ynbrarhl XxpomaTorpaduueckoro aHaian3a MOKa3blBalOT O paBHOBecHOM oOpa3zoBanuu [JAC. B
yCIOBUAX THporecca OOHApyKeHbl U TPOIYKTHl HEMOCPEICTBEHHOW KOHJEHCAIlMM alleTOHa ¢
¢dopmansaeruaoM (Mapmipyt B).
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Ha ocHoBaHuMM aHanm3a TMONYYCHHBIX JAHHBIX TPEJIOKEHA CXEMa  PEeaKIIHH,
UICHTU(QUIMPOBAHBl TMPOMEXKYTOUHbIE U CTAaOWIbHbIE NPOAYKTHI IIpolecca, OIpeAeseHbI
KOHCTAHTBI CKOPOCTU OCHOBHBIX PEAKIIUMA.
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ComnocTaBieHre pe3ysbTaTOB XpOMATOrpauuecKoro u CreKTPaIbHBIX aHAJTH30B MOKA3alH,
YTO YBEJIMYEHHE OJIMTOMEPHOM IIEMM MPOUCXOMUT B  PE3YJAbTAaTe IOCIEAOBATEIHEHOTO
NpUCOCTUHEHUsT (OpMalbACTHIA W/WIM OTIICIUICHUS MOJEKYJIbl BOABI € 0O0pa3oBaHHEM
HeHachleHHbIX Tpynn C=C B CTPYKTYype OJIMTOMEPOB.

B pabore mnpuBoasATCS pe3yibTaThl pacdyeTa TEPMOAMHAMHYECKUX XaAPAKTEPUCTHK U
KWHETUYECKUX MapaMeTpOB OCHOBHBIX PEAaKLUil Mpolecca.

POLIFENILENOKSIDIN ALINMASI VO TOTBIiQ SAHOLORI

Sirinova S.R., Sirinov P.M., Mustafayev M.M., Agayev O.9.
Sumgayit Doviat Universiteti, Sumqayit s., Azarbaycan
musa.mustafayev.1962@mail.ru

Avtomobilgayirma vo masinqayirma sonayesinds istifado olunan moéhkom vo davaml
konstruksiya materiallar1 olan plastik kiitlolor ig¢arisinda norilinin xiisusi yeri vardir. Onun torkib
hissasindo agar maddo sayilan polifenilenoksid kegon osrin axirlarina qodor yalniz ABS-da —
General- Elektric Plastics sirkoti torafindon istehsal olunurdu. Hal-hazirda homin sirkatin bir sira
Olkolordo (Yaponiya, Bdoyiik Britaniya, Avstraliya, Cin vo s.) yaradilmis filiallarinda norilin
istehsali bir ne¢o dofo artmigdir (800 min ton/il). Bu materialdan elektrotexnikada, radiotexnikada
moisot cihazlart vo momulatlarinin hazirlanmasinda genis istifade olunur. Termoplastik material
olan polifenilen oksid yaxs1 dielekrtik xassolorine malik olub, tursu, golovi vo qizmis su buxari olan
miihitlords isladilir. Bir ¢ox plastik kiitlolordon forqli olaraq, o, 300 °c temperaturdan yuxari
hadlords ariyir, mexaniki tosiro davamli olub, 6zii sondiiylindon izoloedici material kimi do istifads
olunur. O hidrolizo davamli olmaqla yanasi, polipirrolla modifikasiya edilorok qazayirici
membranlar kimi da totbiq saholorino malikdir [1-3].

Polifenilen oksidin alimasinda baslangic madde kimi 2,6-dimetilfenol gotiiriiliir. Onun
fenolun vo ya 2-metilfenolun metanolla alkillosmo reaksiyasi ilo alinmasina bir sira elmi iglor hosr
olunmusdur [4, 5].

Kafedramizda da aparilan elmi todqiqatlar noticosindo ferrit katalizatorlarinin istirak ilo
fenolun (vo ya 2-metilfenolun) metanolla qarsiliqlt tosirindon yiiksok c¢ixim, selektivlik vo
tomizlikls 2,6-dimetilfenolun alinma tisulu islonib hazirlanmisdir [6].

Tomizliyi 99.0 % olan 2,6-dimetilfenolun oksidlasdirici dehidropolikondenslogsma reaksiyasi
ilo poli-2,6-dimetilfenilenoksid alinmigdir:

CHS CH 3

OH+ 0O, ;’::ﬁ:n > % <_/ 0] | + HO

CHs CHs
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Reaksiya homogen miihitdo 20-25 °C temperaturda aparilmisdir. Katalizator kimi misin 1-
xloriddan, ikili va tiglii aminlardan (asasan piridin), holledici kimi iso aromatik karbohidrogenlordon
(toluol, ksilol) istifads edilmisdir.

Prosesdo gotiiriilon xammalin torkibino digor fenollar (krezol, trimetilfenol) olave edildikdo
da polikondenslosma reaksiyasinin stirati praktiki olaraq doyismir. Lakin bu zaman alinan qatranin
keyfiyyot gostoricilori agagi diigiir. Alman poli-2,6-dimetilfenilenoksidin keyfiyyotino zoncirin
uzunlugu vo alinan qatranin mol kiitlosi bilavasito tosir edir. Miioyyon edilmisdir ki, zoncirin
uzanmasi polifenilen oksidin 6zliiliiyiinii vo termiki davamliligini artirmaqla yanasit onun mexaniki
xassalorini do yaxsilasdirir.
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TSIKLOPROPILMETIL OVOZLI AKRILATLAR 9SASINDA FOTOHOSSAS
POLIMERLORIN ALINMASI

Ramazanov Q.9., Oliyeva L.I., Mustafayeva N.A., Quliyev T.D., Quliyev A.M.
Sumgayit Doviat Universiteti, Sumqayit s., Azarbaycan
musa.mustafayev.1962@mail.ru

Son zamanlar akrilat monomerlori osasinda alinan yiliksokmolekullu birlogsmolor praktikada
inteqral mikrosxemlorin hazirlanmasinda yiiksok effektliys malik foto-, elektrono vo
rentgenorezistlor kimi genis istifado olunurlar. Buna goro do miasir dovrde yeni akrilat
monomerlarinin sintezi vo onlarin asasinda miixtalif siia monbaloring qars: yiiksok hassasliga malik
polimerlarin alinmasi sahasinds intensiv todqiqatlar aparilir.

Toqdim olunan isdo monomer kimi akrilat vo metakrilat birlosmalorinin yeni sinfi- akril vo
metakril tursularinin tsiklopropilmetil vo ditsiklopropilmetil efirlori se¢ilmisdir.

Gliman etmok olardi ki, homin monomerlor osasinda alman polimerlorin
makromolekullarinda funksional aktiv qruplarin olmasi onlara miixtolif siia monbolorino qarsi
yiiksok hossasliq veracokdir.

Tsiklopropilmetil akrilatlar tsiklopropilkarbinollarin akril vo ya metakril tursularinin
miivafiq xloranhidridlori ilo asillosmosindon sintez edilmisdir. Sintez edilmis tsiklopropilmetil
akrilatlarmn homopolimerlosmasi  benzol mahlulunda DINIZ istirakinda 60°C temperaturda
aparilmigdir.

PMR- spektrinin naticalori ilo miioyyon edilmisdir ki, todqiq edilon monomerlarin
homopolimerlogsmasi yalniz vinil qruplarinin istiraki ilo gedir, ti¢ iizvli tsikllor iso makromolekulun
yan zancirinds toxunulmamis qalir.
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nCH,=C — {cH—c
COOCH —~_ COOCH —~_
R' R'
IV(a-¢)

Yiiksok fiziki-mexaniki xassoloro malik homopolimerlorin alinmasi {i¢iin polimerlogsmao
prosesinin optimal soraiti miioyyonlosdirilmisdir. Sintez edilmis polimerlorin makromolekullarinda
xromofor qruplarin ( >c=o, tsiklopropan halqgast vo asimmetrik karbon atomlar1 ) olmasi homin
polimerlarin foto- vo elektronorezistlorin hazirlanmasinda istifadoesine imkan verir.

Aparilan todgiqatlar noticesinde miioyyon olunmusdur ki, torofimizdon sintez olunmusg
polimerlorin makromolekullarinda miixtalif siia monbalorinin tasiri ila tikilma (ii¢ lizvlii halgo) vo
ya destruksiya (asimmetrik karbon atomu) prosesindo istirak edon fotohassas qruplarin olmasi
homin polimerlorin ham neqativ, ham do pozitiv tipli foto- vo elektronorezistlor kimi istifadesine
imkan verir.

HNCCIEJOBAHUE PACTBOPUMOCTU KAIICYJIOOBPA3YIOIIEI'O
IHOJIMMEPA B BOJAE

1PyCTaMOB IAN., 2CaMez[m?. M.M., 2Mypaz[OB M.M., ZAXMeIIOB B.H.
1H)Ltcmumumym noaumepuvix mamepuanos HAHA, e. Cymeaum, Azepbaiioncan
2CyMeaumcKwJ eocyoapcmeennwlil ynusepcumem, 2. Cymeaum, Aszepbatiodxcan

mailoglu@mail.ru

W3BecTHO, YTO OJHWUM M3 OCHOBHBIX ITyT€H YIpaBIICHHs MPOJOHTHPOBAHHBIM ACHCTBUEM
KallCyJMPOBAHHBIX  YIOOpEHMH SBIAIOTCA M3MEHEHUS B  MaKpOMOJEKYJlIe MOJIMMEPHOIo
KarcyJioo0pa3oBaTesisi YHCIia HIEMEHTapHBIX 3BEHBEB, COJCPKAIINX THAPODUIBbHBIE TpymIbI [1-2].
[TosTOMy M3ydeHHE PacTBOPUMOCTH IOJIMMEpPA B BOJE B 3aBHCHMOCTH OT 4HCIa TMAPO(UIBHBIX
TPYIII B MAKPOMOJIEKYJIE UMEET OOJBIIIOE TEOPETHIECKOE U TPAKTUIECKOE 3HAUCHHE.

Hacrosimass paGoTa NOCBALIEHO HW3YYEHHUIO pAcTBOPUMOCTH TOJIMMEPOB B  KHJIKHX
pPacTBOPHUTEIAX, B YACTHOCTH DPACTBOPEHHUS HATPUEBOU CONHM KapOokcumeTuinentono3bl (Na -
KMILI) B Bozme. llenbto wuccnenoBaHust SBISETCS HM3y4eHHE pPACTBOPUMOCTH B BOJE, paHee
CUHTE3MpPOBaHHOMW B JaboparopHbix ycinoBusx [2] Na—KMIl ¢ pa3nudabiM  copep:kaHueM
KapOOKCHUMETUIIBHBIX TPYII B MAKPOMOJIEKYIIE.

W3BecTHO, YTO pacTBOpEHHE TBEPABIX BEIIECTB MOXKHO paccMaTpUBaTh KakK (DU3HUKO-
XUMHUYECKHH Tpolecc, OONBLIYI0 pOJb B KOTOPOM UIPAOT 3aKOHOMEPHOCTH pPaBHOBECHS U
KHHETHKH CHCTEM TBEPJOTO BEIIeCTBa-pacTBOpa. PaBHOBECHE B YKa3aHHBIX CUCTEMaX JOCTHTACTCS
TOT/a, KOTJla XMMUYECKHEe MOTEHIINAJIbl TBEPIOT0 PACTBOPUMOTO MOJIMMEPA U €r0 pacTBOPa PaBHBI.
[Tpu 5TOM KOHIIEHTpAIHMsI MOJIMMEPA B PACTBOPE CTAHOBUTCS PABHOM KOHIIEHTPAIIMH HACKHIIICHHS, a
BEIMYMHA TIOCJIEAHEH 3aBUCUT OT CBOMCTB pAacCTBOPEHHOTO BEIIECTBA, pPACTBOPUTENS U
Temneparypbl mporecca. C 3TOro MOMEHTa CKOPOCTH PAacTBOPEHHs TBEpPAOrO TOJIMMEpa U

— = const
KPUCTAJUIN3AlMU €ro U3 pacTBopa PaBHBIL, dT , 1 HaKOIIJICHHUS IOJIMMEpa B pacTBOpE HE

MIPOUCXOIUT.

CornacHo nanHbeIM padoT [1], B KOTOpOM MpHBEAeHAa KHHETHYECKAst MOJIENIb MacCOOOMEHa B
nByX(ha3HbIX CUCTEMaX, CKOPOCTH PpACTBOPEHUS IOJIMMEpPOB B CHUCTEMax TBEpIbId MOJIUMEp -
pacTBOp, MPEACTaBICHBI CASAYIOIINM 3KCIIOHEHIIUATBHBIM YPaBHEHUEM:
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Ine, 7~ Tekymas OTHOCUTENbHAs KOHLEHTPALUS HOIMMEPA B CUCTEME TBEPBIN ITOJIUMED-
pactBoputenb, Kr/kr; %o %z  _ pagajgpHas W paBHOBECHAss OTHOCHTEIbHBIE KOHIICHTPAILIUH
TBEPAOr0 IOJIMMEPAa B CHCTEME TBEPIBIA IOJUMEP - PACTBOPHUTENb, KI/Kr; K - KuHeTHUecKuii
K03 (QUIMEHT PacTBOPEHUS MOAMMeEpa, 1/c; T — TeKyluee BpeMs IPOLECcca paCTBOPEHMSL.

DT0 ypaBHEHHE BBIPAXKAET OTHOCHTEJIbHBIE KOHIICHTPAI[MH TBEPAOTO MOJMMEPA B CMECH H
SBJISIETCS OOLIMM Ul BCEX IOJIMMEPOB U CIPABEUIMBO IPH M3MEHCHHUU TEKYILEH KOHIEHTPALUH
nosimMepa B uatepsaie Yo~ Hp.

Takum 06pazom, pa3paboTaHa KHHETHUYECKAsh MOJIENb IPOIECCa PACTBOPCHHUS TTOJIMMEPOB B
CHCTEME TBEPABIM MOJIMMED - PACTBOPUTENL M ONPENCICHBl KHHETHYECKHE 3aKOHOMEPHOCTH

npouecca pactBopenuss Na—KMILI B Bojie B 3aBUCHMOCTH OT pa3Iu4HbIX (PAKTOPOB.
JIUTEPATYPA

1. Pycramos f.U., CamenoBa T.A., Jxadapos A.Il., Kymues T.M. u np. Kunernueckas
MOJICJIb M 3aKOHOMEPHOCTH PACTBOPECHHS HATPHEBOM COJIM KapOOKCUMETHJIICIUIIONO3b B BOJIE.
[l Xum. ipom., 1993, Ne 9. ¢. 4-7.

2. Pycramos f.U., CamenoBa T.A., OpymxoB C.C., Kapamamenos I'.A. MartemaTtnueckoe
OMHMCAaHUE B3aMMOCBSI3U MEX]y OCHOBHBIM IMapaMeTpamMu Ipolecca MOTydeHUs: HaTpUHUKapOOKCH-
METHJIIEIUTIONO3bL. //XuM. ipoMm., 1991, Ne 11, c. 667-671.
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IV BOLMO

TONZIMLONON QURULUSLU VO XASSOLI FUNKSIONAL
POLIMERLOR
VO ONLARIN TOTBIiQ IMKANLARI

DODESILETILOLAMMONIUM PELARQONAT DUZU VO QiSMON
NEYTRALLASDIRILMIS POLIAKRIL TURSUSU OSASINDA YENIi NEFTYIGICI
REAGENTIN ALINMASI VO TODQIQI

Osadov Z.H., Poladova T.O., Hiiseynova S.M., Musayeva G.M.
AMEA Neft-Kimya Proseslari Institutu, Baki 5., Azorbaycan
teranepoladova@hotmail.com

Neftin istehsali vo emali hocmlorinin daim artmasi su hovzalorinin ¢irklonmasino gotirib
cixarir. Dagilmis neft yayilaraq hom hidrosferds, hom do atmosferds ekoloji tarazligin pozulmasina
sobab olur. Qalin neft tobogolori mexaniki isullarla yigildigdan sonra su sothindo nazik neft
tobagesi qalir. Bu tobaqe yalniz neftyiic1 vo disperslayici reagenlorlo yox edilir. Odur ki, hal-
hazirda neftin nazik toboqgosinin su sothindon effektiv sokildo konar edilmosini tomin edon yeni
reagentlorin alinmasi iizrs intensiv islor aparilir. Neft tobagasini loko sokling salan va ya bu tabageni
dispersloyan reagentlorin ¢esidlorinin genislondirilmasi ¢ox aktualdir.

Toqdim olunan is yeni, katanion tip sothi-aktiv madds (SAM) olan dodesiletilolammonium

N _ pelarqonat (DDEAP) duzunun (sari, 6zlii maye)

C,H,OH NaOH-la 50% neytrallagdirilmis poliakril tursusu

CHs(CHz)lo-CHz-llsz OOC-(CH,),-CH, (NPAT-50) ilo polimer kompleksinin alinmasina
hasr olunmusdur.

Poliakril tursusunun (PAT) sintezi mogsadi ilo akril tursusu (AT) inisiator-ammonium
persulfat (AT-dan kiitloco 5%), su vo izopropil spirti (AT-dan hocmco 25%) istiraki ilo
polimerlosdirilmisdir (izopropil spirti PAT-1n tikilmasinin qarsisini almaq mogsadils sistema daxil
edilir). Reaksiya azot atmosferindo 50°C temperaturda aparilmisdir. Termostatlasdirilma miiddoti
24 saat olmusdur. Son mahsul 6zlii, soffaf mayedir. Quru qaligin toyin edilmasi naticasindo molum
olmusdur ki, PAT-1n miqdar sistemda 9.97% (kiitloco) toskil edir.

Alinmis PAT niimunosinin molekul kiitlosi (M) viskozimetrik {isulla toyin edilmisdir.
Xarakteristik 6zliiliiyiin ([n]=0.40 dl/q) qiymatino goro adebiyyatdan molum olan [n]=8.5-10*M°°
tonliyindon (dioksan, 30°C) PAT-in molekul kiitlosi hesablanmisdir (M=221.5 min). Polimerin
9.97%-1i sulu mahlulunun 30°C-do kerosinlo sorhadda sathi gorilmasi 18.3 mN/m-dir.

Aparilmis kimyovi ¢evrilmalor asagidak: sxemls tosvir edilo bilar:

inisiator +1/2n NaOH
nCH,=CH ——» _(-CHZ_Cle-)-n —1/2nn—H20>_(CH2-CI|I)1/2 nE CHZ'CI_lI 7
| 50°C

COOH COOH COONa" COOH

Daha sonra DDEAP duzu NPAT-50 ilo komplekslosdirilmisdir. Kationlarin miibadilasi ila
olagodar olan komplekslosmo otaq soraitinde (30°C temperaturda), istiliyin intensiv sokildo
ayrilmasi ilo gedir. Ag rongli, 1ysiz, xamayabanzar SAM-polimer kompleksi alinir.

Alimmis mohsulun sathi-aktivliyi su-hava sorhodindo halganin qopmasi iisulu ilo tadqiq
edilmisdir. Bunun iiciin miixtolif gatiliqlarda sulu mohlullarin hava ilo serhaddo 28 ‘C-do sothi
gorilma omsallar1 toyin edilmigdir. Reagent iiciin 0.01%-ds 66.7 mN/m , 0.025%-ds 61.6 mN/m,
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0.05%-da 50.3 mN/m 0.075%-da 38.6 mN/m , 0.025%-da 35.7 mN/m, 0.05%-da 31.3 mN/m sothi
gorilmo omsallar1 geydos alinir (hamin saraitdo suyun sathi gorilmo amsali 72.3mN/m-dir).

Almmmis yeni sohi-aktiv reagentin miixtolif qatiliqli sulu mohlullar1 hazirlanmig vo
elektrokonduktometriya tisulu ilo xiisusi elektrik kegiriciliyi (k) toyin edilmisdir. Miioyyon
edilmigdir ki, mohlulun qatilig1 artdiqca x-nin qiymati do artir: 0.001%-x=20.3 mkS/sm; 0.005%-
k=21.4 mkS/sm; 0.01%-x=33.6 mkS/sm; 0.1%-x=55.8 mkS/sm.

Alinmis reagentin Pirallahi neftino qars1 neftyigma vo neftdisperslomo qabiliyyati
oyronilmisdir. Tadqgiqatlar naticosindo malum olmusdur ki, bu reagenthor ii¢ suda (distills, igmali vo
doniz suyu) 100%-1li mohsul halinda giiclii neftyigma qabiliyyoti géstorir (Kmaks=60.8). ilkin neft
tobagosinin soth sahosinin reagentin tosirindon omalo golon neft lokosi sothinin sahasinog nisbati olan
neftyigma omsalinin maksimal qiymaoti 60.8-dir. Reagentin tosir miiddoti 8 giindon artiqdir.

MUXTOLIF KATION FRAQMENTLI, METAKRIL TURSUSU 9SASLI ION MAYE
MONOMERLORIN SINTEZi VO POLIMERLOSMOSININ TODQIiQi

ibrahimova M.C., Yusifzads F.Y., Abdullayeva F.M., Pasayeva Z.N.
AMEA Y.M .Mommadaliyev adina Neft-Kimya Proseslari Institutu, Baki §., Azarbaycan
e-mail: minaver-ibrahimova@rambler.ru

Sonayenin miixtolif saholorinds totbiqo yararli, yeni istismar xassalori ilo xarakterizo olunan
polimerlorin ekoloji zararsiz istehsal texnologiyalarinin yaradilmasi yiiksok molekullu birlogsmalor
kimyasinin aktual problemlorindondir. Bu baximdan spesifik xassolor kompleksi ils forqlonon ion
maye monomerlarin sintezi vo onlarin polimerlogsmasinin todqiqi boylik maraq kosb edir.

fon maye monomerlora vo onlar osasinda alman yiiksok molekullu birlosmalora olan bu
maraq onlar osasinda miixtolif ¢esidli materiallarin: siirtgli materiali, xiisusi toyinatll qatqilar,
antimikrob xassali preparatlar, istilik, ion keciriciliyina malik polimer gellorin alinma imkanlart ilo
miioyyan olunur.

Toqdim olunmus materialda metakril tursusu osasinda kation fragmentinds radikalin tobioti
ilo forqlonon ammonium bromid torkibli ion maye monomerlorin sintezi vo polimerlogmosi
prosesinin tadqiqi oks olunmusdur. Sintez edilmis ion maye monomerlori timumi sokilds bels ifads
etmok olar:

CoHs

+
HZC:C—C_O_CHZ—CHZ-N—02H5 Br

CHs R

Burada: R: —(CHy)>—Br, (CH2)s—Br, —(CH2)sBr, —(CH,),OH

Sintez edilmis ion-maye monomerlorin qurulusu IQ- vo *H NMR- spektral analiz iisulu ilo
tosdiglonmis, miixtolif qatiliglarda, temperaturda (25-85°C) elektrik keciriciliklori todqiq
olunmugdur. Qatiligin 0.1% kiitladon 1% kiitloys doyismasi ilo 25°C temperaturda niimunalorin
elektrik kegiriciliyinin 2,3-10% Sm-sm™-den 3,110 Sm-sm™-o kimi artmasi miioyyon edilmisdir.
Derivatoqrafik analiz tisulu il termiki stabilliklori toyin edilmisdir

Sintez edilmis ion maye monomerlorin polimerlosma prosesi holledici miihitinds, inisiator
kimi azobisizoyag tursusunun dinitrili istirakinda todqiq olunmus, prosess miixtalif amillorin- ion-
maye monomerlorin holledici miihitdo gatiliginin, inisiatorun miqdarinin vo temperaturun tosiri
aragdirilmigdir. Gostorilmisdir ki, N,N-dietil-N-(2(brometil)-N-(2 metakriloksietil)ammonuim-
bromid torkibli ion maye monomerin gétiiriilmiis hollediciyo, suya 2:1 kiitlo nisbotindo inisiatorun
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monomers gora 2% miqdarinda vo 5 saat reaksiya miiddotindo 60 °C temperaturda polimerlogmaosi
zamani monomerin konversiyasi 67,5, 80°C-do 71,8% Kkiitlo toskil edir. 120 °C temperaturda iso
eyni soraitdo praktiki olaraq tam polimerlogmo miisahido edilir vo gelvari polimer alinir.

POLYMER BRUSHES - A VERSATILE TOOL FOR SURFACE MODIFICATION
Alosmanov R.M.
Baku State University, Baku, Azerbaijan
r_alosmanov@rambler.ru

Surface modification by means of polymer brushes has become a powerful approach to
tailor the chemical and physical properties of interfaces and has given rise to great advances in
surface and interface engineering. In the most general sense, polymer brushes are defined as thin
polymer films in which the individual polymer chains are tethered by one chain end to a solid
interface. Depending on the density at which polymer chains are anchored to the surface and their
molecular weight, surface-anchored polymer chains can adopt various conformations, from the so-
called “mushroom” or “pancake” regime at low grafting densities to the high density “brush”
regime (Figure 1). Polymer brushes can be prepared by “grafting to” as well as “grafting from”
methods (Figure 2). While the grafting onto method is experimentally straightforward, grafting
from approaches are often preferred as they generally allow access to higher grafting densities and
film thicknesses. Grafting densities of polymer brushes prepared via grafting onto methods are
limited due to steric hindrance between polymer chains, which makes it difficult to tether chain
ends at short intermolecular distances. The film thicknesses of brush films obtained by grafting onto
approaches are defined and limited by the molecular weight of the precursor polymers. Grafting
from strategies, in contrast, are bottom up approaches in which polymer chains are grown via
surface-initiated polymerization from a substrate modified with functional groups that can initiate a
polymerization reaction. In this way, surface-anchored polymer assemblies with high grafting
densities are accessible.
A B C Figure 1. Schematic illustration of

three different types of conformations

of surface-attached polymers: (A)

pancake, (B) mushroom, and (C) brush-
y type surface-anchored polymers.

_ TSZ
Figure 2. Schematic illustration of the
preparation of polymer brushes via (A)
%?5 S .'. ° the grafting onto and (B) the grafting
00 from strategy.
A————
A

The “‘grafting from”> method is mostly represented by surface initiated controlled radical
polymerizations (SI-CRP), while atom transfer radical polymerization (SI-ATRP) has been the most
commonly used on numerous surfaces. Poly(N-isopropylacrylamide) (PNIPAM) is an example of a
thermosensitive polymer that may completely change its properties in response to the temperature
changes. Below 32 °C in water (the value of the lower critical solution temperature, LCST),
PNIPAM chains adopt extended conformation with highly hydrated chains, while above this
temperature the polymer chains collapse repealing some water molecules. The switchable structural
changes of the PNIPAM and LCST value close to physiological temperature (which may be further
tuned by copolymerization with some other monomers) are desired, especially for biomedical
applications. Surface-tethered PNIPAM brushes are especially attractive materials that can be easily
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synthesized via the ATRP method on different surfaces, e.g., flat gold surfaces, aluminum oxide, or
polymer nanoparticles.

In the present work, PNIPAM brushes were successfully grafted from wet bacterial cellulose
sheets via ATRP (Figure 3).

o
1 ! o |
oH \/°'sl'MN”z o HBr ° o
o -Sli/\/\NHz Br _O_Si/\/\N>—é3r
V4 o o "
— 5 i _—
[
EtOH THF, TEA

|

o o

1
_O_Si/\/\NWn

I H

o o H

: A

Figure 3. Schematic presentation of the formation of PNIPAM brushes on WBC sheets:
APTES grafting (first step), BIB treatment (second step) and SI-ATRP of NIPAM (last step)

The applied method resulted in the formation of the PNIPAM layer on the surface of WBC,
which protected it from fast drying and enabled its re-swelling even after drying at elevated
temperature, which commonly leads to irreversible drying of native WBC. All the modification
steps were confirmed using FTIR, elemental analysis and AFM imaging. The reported observations
may be explained by the thermoresponsive behavior of PNIPAM chains, which at room temperature
are well hydrated, enabling the swelling of WBC but also slowing down its drying. What is more,
above 32 °C (LCST value) PNIPAM chains become less hydrated, forming a barrier for water
molecules trying to escape from WBC. The reported modification of WBC significantly broadens
the range of applications of this biocompatible, natural material, slowing down its drying at relevant
temperatures close to the physiological one. It also paves the way for grafting other brushes from
the surface of WBC that can bring new functionalities to nanocellulose.

HOHHBIE )KHJIKOCTH B ITPOIIECCAX CUHTE3A BHICOKOMOJIEKYJISIPHBIX
COEJIUHEHUH

Hoparumosa M. /L.
Hncmumym negpmexumuueckux npoyeccos um. akao. FO.I'. Mameoanuesa HAHA,
2. baxy, Azepbaiiocan
e-mail: minaver-ibrahimova@rambler.ru

Pa3paboTka HOBBIX IKOJIOTUYECKU MPUEMIIEMBIX O€30TXOJHBIX TEXHOJOTHH, B YAaCTHOCTH,
MpoHeCCOB CHUHTEC3a BBICOKOMOJICKYIAPHBIX COG)II/IHCHI/Iﬁ ABJKICTCA OJHUM M3 AKTYaJIbHBIX H
MEPCTIeKTUBHBIX TyTeH pemieHusl CYIIECTBYIOMIeH TII00anbHON MpoOIeMbl 4YelnoBeYecTBa —
MpoOJIEMBI OXPaHBI OKPYKAOIIEH CPEIBI.

B sTOM acnekte OrpoMHbIN HHTEpeC MPEACTABISET NPUMEHEHUE HOHHBIX JKUJIKOCTEH,
KOTOPBIE COOTBETCTBYIOT IIpHUHIOHWIIaAM «3EJIEHON XUMHH» U SBIIIIOTCA BaXXHBIM DIJIEMEHTOM
skosioruu. VIOHHBIE XKUIKOCTH, KaK MPABUIIO, TEPMUYECKH CTAOWIBHBI, CTOMKH K XUMHYECKUM
peareHToM, MPaKTHYECKU HE JIETYYM M HE TOPIOYM, XOPOIIO PacTBOPSAIOT MHOTHE OpraHHUYecKHe,
HCOPraHNYCCKUC W MCTAJUIOOPraHUYCCKUEC COCAUHCHHSA, I'a3bl, MOTYT 6I>ITI> PErCHCPUPOBAHBL U
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WCIIOJIb30BaHbl MOBTOPHO. brarogapsi KOMIUIEKCY MPUCYIIMX UM CBOMCTB, HOHHBIE >KHJIKOCTH
HallUld TMpUMEHEHHEe B KauyecTBE KaTalu3aTopa, pPEeakIMOHHOW cpefbl, H30UpaTeIbHOTO
pacTBOPUTEIIS U T.1.

C yuerom ckazanHoro, B nocieanue 15 ner B MHXIT HAHA Benyrca cucrema-tudeckue
WCCIICIOBaHMS B 00JACTH CHHTE3a MOHHBIX KUIKOCTEH Pa3IMYHOTO COCTaBa W MPHUPOJBI, a TaKKe
MPUMEHEHHS] X B KauecTBE KaTaju3aTopa M PEaKIMOHHOM Cpebl B MpoIleccax OPraHUYecKOro
CHUHTE3a U TMOJIMMEpPU3AMU, a TAaKkKE B O0JACTHM CHHTE3a HMOHHO-KUJIKOCTHBIX MOHOMEPOB H
MOJIMMEPHBIX T'eJield Ha X OCHOBE.

B wactHOCTH, C MCIOJIb30BaHUEM B KayeCTBE KaTalIM3aTOpa XJIOPATIOMHHATHBIX MOHHBIX
KHUJKOCTEH, IMOJIyUeHHBIX HAa OCHOBE XJIOPHCTOTO aJIOMUHUS M KOMIUIEKCHBIX COJIe aMHUHOB
pa3IMYHOTO cocTaBa (AU-, TPUATWIAMHHA, AHWIWH, MUPUJUH) C XJIOPUCTBIM BOJOPOJAOM WIIH
TpUPTOPYKCYCHOM KHUCIOTOU, pa3paboTaHbl yCIOBHs CHHTE3a MoiHaib(haosie@UHOBBIX Macesl Ha
OCHOBE 0-0J€()MHOB, B YaCTHOCTH JelieHa-1 u okreHa-1. [lomyueHHble ¢ BBICOKMM BbIX0a0M (80-
92,3%) wmacnaHble (pakuuu XapaKTepPU30BAIMCh  HU3KUM COACPKAHHEM HEHACBIIIEHHBIX
dparmenToB (0,75-1%), dWro mO3BOJIIET WX TIPUMEHEHHWE B KadecTBe 0a30BOoro macia 0Oe3
MIPEIBAPUTEIILHOTO THIPUPOBAHHUSL.

C HCcronp30BaHMEM B KaYeCTBE KaTaIM3aTopa MOHHBIX JKUAKOCTEH HAa OCHOBE MOPQOIUHA
U3 CEpHON KHUCIOTHI- MOpdoiauH ruapocynbdarta ocymectBieH cunre3 Cg, Cio 3¢upos
METaKpUJIOBOM KUCIOTHI C BBICOKUM BBIXOJIOM IIEJIEBOTO MPOIYKTa.

[{ukoM MPOBEACHHBIX CHUCTEMATHUECKUX MCCIEIOBAHUN IIOKa3aHa IMEepPCIeKTUBHOCTD
IIPUMEHEHHUsI HEUTPAIBHBIX MOHHBIX JKUJKOCTEH HAa OCHOBE MYpPaBbHHOM M YKCYCHOM KHUCIIOT H
pa3IMYHBIX aMUHOB B KaueCTBE PEaKLMOHHOW Cpenbl B Mpolieccax MoJuMepu3alnuu psaa 3hupos
METaKPWIOBOW KHUCIOTHL. [loka3aHO, 4YTO mporecc MOJMMEpH3auud 3(QHUPOB METAKPUIOBOH
KHCIIOTHI B MOHHO-XHUJIKOCTHOM Cpelie MPOTEKAeT ¢ MOJyYeHHEM IMOJMMETAKPUIATOB C BBICOKUM
BBIXOJIOM U MOJIEKYJISIPHOM MacCOM, 3HAYUTEIHHO MPEBBIIIAONICH Pe3yabTaThl MOJIMMEPU3AIUN B
cpele TPaJAMIIMOHHOTO OPraHMYECKOTO pacTBOpuUTeNs-OeH3o0ma. B03MOXHOCTH  BBIACIEHUS
o0OecrieunBaeT MOJydYeHUE TOJMMETAKPUIATOB M3 PEaKIMOHHOM MacChl METOJIOM JICKaHTallWH,
o0ecrieurBaeT JIETKOCTh pereHepali W MHOTOKPAaTHOCTh HMCIOJb30BAHUS MOHHOW KHJIKOCTH B
KaueCTBE PEaKIIMOHHON CPEebl U TEM CaMbIM DKOJIOTHYHOCTD IpoIlecca.

[IpoBeneHHBIM HCCIEAOBAaHUEM OCYIIECTBIEH CHHTE3 psA/la METAaKpUJIATHBIX HOHHO-
YKUJIKOCTHBIX MOHOMEpPOB, OTJIWYAIOIIUXCS JUIMHOW CIIelcepa, a TaKkKe MPUPOJOW aHWOHHOTO U
KaTUOHHOTO ¢parMeHTa W pa3paboTaHbl YCIOBHS WX MOJMMEPH3AIMH U COIMOJIUMEPHU3alUU C
MOJTydeHUEM  TOJUMEPHBIX Telied. BhIsIBICHO, YTO MOJMMEpPhl Ha OCHOBE HMOHHO-XHIKOCTHOTO
MOHOMEpA- N,N-ausTra-N-(2-MeTakpUIOKCHITII) aMOHUYMXJIOpHJIa XapaKTEePU3YIOTCA
noctatouHo BbicOkor CO; moriomaromei cnocooHocThio. ConojMMepsl Ha OCHOBE YKA3aHHOTO
MOHHO-)XKMJIKOCTHOTO MOHOMEpa U CTHUpOJa O0OJaJal0T aHTUMUKPOOHOW aKTHBHOCTBIO U
XapaKTEePU3YIOTCS aHTUOAKTEPUATHHOU U (PYHTHUIIUTHBIMHU CBOMCTBAMHU.

IJIEHKOOBPA3VIOIIME CBONCTBA MOJMMETHJI- U
MOJUBYTUJIAKPUJIATOB, CHHTE3UPOBAHHBIX B MOHHO-KUJIKOCTHOI
CPEJIE

IMamaesa 3.H., Uoparumoa M./l., Adoayainaesa ®.M., FOcudsane @.10.,
HManamesa C./1., Harues B.A.
Hncmumym negpmexumuuecxkux npoyeccos um. 0. I'. Mameoanueea HAHA,
2. baky, Azepbaiioscan
e-mail: ziyaret_chemist@rambler.ru

Ha coBpeMeHHOM 3Tarie pa3BUTHS HOBBIX ITOAXOA0B K HAIPABICHHOMY CHHTE3Y U3BECTHBIX
IIOJINMEPOB C LEJNbIO BIMSHUS HA UX CTPOEHHUE, CTPYKTYpPY M MOJIEKYJSIPHBIM BeC, a TakKe Ha
KMHETUKY U MEXaHH3M HuX 00pa3oBaHUS SBISETCS OJHOW M3 BaXXKHEUIIMX NPoOJIeM XUMUU
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BBICOKOMOJIEKYIISPHBIX coenHeHMH. [Tonck HOBBIX 0€30MacHbIX, 3KOJIOTHYECKH U TEXHOJIOTUYECKU
MPUEMJIEMBIX PEAKIIMOHHBIX CPE C PEryIMpyeMbIM KOMIUIEKCOM (PU3MKO-XMMHUYECKHUX CBOMCTB,
IIPEACTABIISIETCS BaXKHOW M AKTyaJIbHOM 3aladedl XMMHMYECKOM IPOMBINUICHHOCTU. B mocnenHue
roJibl B Ka4eCTBE AJIbTEPHATUBBI TPAJULMOHHBIM PACTBOPUTEISIM B OPraHMYECKUX PEaKUMsX, a
TaK)K€ B PEAKLMIX CUHTE3a MOJIMMEPOB aKTUBHO IPUMEHSIOT HOHHBIE KUAKOCTH.

Kak wu3BecTHO, akKpWJIOBbIE IMOJMMEPHl U COMOJMMEpPHl HMEIOT MIHMpOKUEe o0nacTu
MPUMEHEHHS, B YaCTHOCTH, B KQUeCTBE IUIEHKOOOPA3YIOIIMX MAaTEPUAIOB, 00JIaJaroIuX BHICOKOM
aTMOC(EPOCTONKOCThIO, CTOUKOCTBIO K JCUCTBUIO Y D-M3TydeHUs, XOPOIICH BOJIOCTOMKOCTBIO H
YCTOMYMBOCTBIO K ITOXKEITCHUIO, XOPOILIEH aAre3ueil U 1eKOPaTUBHBIMUA CBOWCTBAMM.

C yyeroM »5TOro, HamMHM HCCIENOBaHAa paguKadbHAs MOJUMEpH3alus psga SPUPOB
METAKpUJIOBOM KHCIOTHI (METHUJIOBBIM, OYTHIIOBBIH) B Cpele€ HOHHBIX JKHMIKOCTEH Ha OCHOBE
MYpPaBbUHON U YKCYCHOW KHCIIOT. Y CTAHOBIIEHO, YTO CTENEHb KOHBEPCUHU A(UPOB METAKPUIOBOI
KHCIIOTBI B CpEAE MCCIEAYEMBIX MOHHBIX MHJIKOCTEH 3HAUUTENIBHO BBIIIE 110 CPABHEHHUIO C
MOJIMMEpH3aIeil B UICHTHUYHBIX YCIOBHSX B CPele OpPraHM4YecKoro pactBopuTtens - OeHzona. B
HMOHHO-KUJIKOCTHOM cpejie HaOIIoAaeTCsl Kak poCT Bbixojia mojaumepa (10 98%), Tak ¥ yBeJIMUECHHE
MoNleKyisipHoii  Maccel  (~  2000000) momu(mert)akpunaroB. [lokpeiTus Ha  OCHOBE
NONUOYTUIIMETAaKpHIaTa, CHHTE3UPOBAHHOTO B  PAa3IMYHBIX  MOHHO-)KHUIKOCTHBIX  Cpenax
XapaKTepPU3YIOTCSl BBICOKON CKOPOCTBIO BBICBIXAHHUSA: OT MBUIM - 5 MHUHYT, 10 crerneHu - 3 — 30
MUHYT, BBICOKMM TIOKa3zaresieM MmpouHocTH npu u3rude (Imm), npu ynape ( 40-45 cm) u aaresueit
(1-3 Gamn).

[TonmuGyTunMeTakpuiar , CHHTE3UPOBAaHHBIM OCYIIECTBIEHUEM IIpOLiEecca MOJIMMEPHU3ALH B
Cpele OpraHUYeCKOro pacTBOpUTEs O€H307a, XapaKTepU30BajJCs OTHOCHUTEIBHO HU3KUMU
TUIEHKOOOPAa3yIOIIMMHU CBOMCTBAMH: TIPOYHOCTh MIPH yaape - 35 cM, npu u3rude - 3 MM, aare3uei -
3 Gan.

[ToyueHHble  pe3ynbTaTbl  CBUJAECTEIBCTBYIOT O  IEPCIEKTHUBHOCTU  MPUMEHEHHUS
HCCIJIEyEMbIX HOHHO-XHUIKOCTHBIX COCTaBOB B KAUECTBE PEAKLINOHHON CPE/Ibl B ITpOLIEccax CUHTE3A
MOJINAKPUIIATOB, YTO MO3BOJISIET CUHTE3UPOBATh MOJIUMEPHI C YIYUIIEHHBIMU SKCIITyaTalluOHHBIMU
CBOMCTBAMM IIPH OTHOCUTEJIBHO MEHBIIEH MPOJOJIKUTENIBHOCTH PEAKIMA C BBICOKMM BBIXOJOM.
[ToMrMO TOTO, BO3MOYKHOCTH IOBTOPHOT'O MCIIOJIb30BAHMSI MOHHBIX JKMJIKOCTEH MO OKOHYAHUU
peakiMM TMOJMMEpU3aluu  OObIYHOW  JeKaHTalued, oOecrneynBaeT MpOCTOTy, a TaKxke
HKOJIOTMYHOCTh TEXHOJIOTMH CHHTE3A.

MNOJMMEPU3ALIUA PA3JIMYHBIX ®YHKIIMOHAJBHO3AMEIIEHHBIX
HOPBOPHUJIMMET)AKPUJIATOB

Mamenos ML.K., Kaasipasl B.C., PacynoBa P.A., Maxmynosa J.I'., UcmansioBa JIx.I'.
Hncmumym negpmexumuueckux npoyeccos um. akao.ltO.I'. Mameoaruesa HAHA,
2. baky, Azepbaiioscan
e-mail: gedirlivusale@mail.ru

WccnenoBanne HOPOOPHWUI, COAEPKAIIUX AKPUIOBBIX MOHOMEPOB, SIBIISIETCS JHHAMHUYHO
pa3BUBaOIIEHCS 00JaCThI0 OPTAHUYECKOTO M HE(PTEXUMUIECKOTO CHHTE3a. AKPHIIOBBIE TIOTUMEDHI,
XapaKTePU3YIOIINECS UACaThbHON MPO3PAYHOCTHIO, OECIIBETHOCTHIO, JIETKOH OKPAITUBAEMOCTBIO H
XOpoIIeH PacTBOPUMOCTBIO, HAIUIM HIMPOKOE MPAKTHYECKOE MPUMEHEHHUE IS CO3[aHUsl CaMBIX
pa3IMYHBIX MaTepHAOB. B 3HAUMTENBHOW CTENEHU WHTEPEC K ITHM COCAMHCHHUSM OO0YCIOBIICH
TE€M, YTO OHH SIBIISIOTCS aKTUBHBIMH MOHOMEpaMH, CIIOCOOHBIMU MOJTHMMEPU30BATHCS MO pas3iny-
HbBIM MECXaHHU3MaM. ynpaBJ’[fITB CBOHCTBaMU MmoJIyda€MbBIX IIPpHU 3TOM MOJIUMEPOB MOXHO ABYMA
MyTSMH: BEIOOPOM HHHIIMATOPOB, OOECIIEUYUBAIOIINX OJHY M3 BO3MOXKHBIX CXEM IMOJUMEPHU3AIUU
(MeTaTe3MCHOW WM aIJIATUBHOMN), M, TEM CaMbIM, Ty WJIM HHYIO CTPYKTYpYy OCHOBHOW IIETH, H
HU3MCHCHUEM IMPHUPOALI 3aMCCTUTEIL B MOHOMCPHOM 3BCHC.

Ha ocnoBe HOpOOpHWI(MET)aKpUJIATOB B HACTOAIIEEC BPEMsI CHHTE3MPOBAHBI IMOJMMEPHI
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CaMoro pa3sHoOOpa3HOTO HA3HAYEHHS - OT BOJIOKOH, aAre€3MBOB, TEPMOCTAOMIBHBIX MOKPBITHHA 10
MaTepUasoB Jil ONTORJIEKTPOHUKH U ra3opa3/eiuTeNbHbIX MeMOpaH. [loaTomy, CHHTE3 HOBBIX
MOHOMEPOB JAaHHOTO THUIIA W TOJYYCHHE W3 HHUX HOBBIX IMOJHMMEPOB SIBISIFOTCS Ba)KHOU 3amaueit
COBPEMEHHOU MOJIMMEPHON XUMUU.

YuuteiBas BBINIECKa3aHHOE, HAaMU CUHTE3UPOBaHbI pazlUYHbIC (YHKIMOHATHLHO3aME-
IIEHHBIC (AIlETOKCH-, AllETOKCUMETHJI-, aJIKOKCH-, aJIKOKCUKApOOHMII-, KapOOKCHII-) HOPOOPHMII-
(MeT)akpuiiaThl, KOTOPBIC SIBJISIFOTCS HOBBIMH PEAKIITHOHHOCTIOCOOHBIMH MOHOMEPAaMH, TaK KaK Ha
UX OCHOBE OBLITM CHHTE3HPOBAHbI MPAKTUUECKH LIEHHBIE MTOJIMMEPHBIE MaTEPUAIIbI.

R —
I
9 C=0
I c0-€-c=cH, |, j
H R —_— ~
H
R—
R n

n=40-45
Q 1
Il
R=-0O-C-CHg, -CH,-C-0O-CH;, COOCHg3, COOC,H;, COOH ; R'=H, CHj.

[lonumepu3anmio  NPOBOJAMIM B NPHUCYTCTBHHM  PAJAMKAIBHOIO  MHHIMATOpa  —
nauTperOyTHinepokcuia npu temeparype 140 °C, kouuenrpamnuu uauimaropa 0,1% Ha MoHOMED,
a TaKKe TEPMHUYECKH MPU TNPOJOIDKHTEIFHOCTH TONMMepHU3anuu 3 4. BeIXona mommmepoB mpu
WHULIMUPOBAHHON MoIMMepu3anuu coctasisieT 98,7-99,8 % mac., a mpu Tepmudeckoii Bcero 37,4%
Mmac.

PagukanpHas mommmepHu3amisl OMIMKIMYECKUX (MET)aKpHJIaTOB ObliIa MPOBEACHA TAaKXKe B
40%-oM pacTBOpE METUJIITUIIKETOHA B NMPUCYTCTBUU AUTPETOyTHINEepokcuaa B koinuuectse 0,1%
Ha MOHOMep, B TedeHue 3-x 1 npu 140°C. B ykasaHHBIX yCIIOBHUSX BBIXOJ oMMepa coctaBuit 80%.

YucToTa CHHTE3MPOBAHHBIX MOHOMEPOB onpezeneHa ¢ nomousio [KX u cocraBnser 98.6-
99.0%, CTPYKTypa MOHOMEPOB, a TAaKKe IOIMMEpOB Jokasana ¢ momompbio MK- u IMP H, **C
CIIEKTPAJIbHBIX METOJIOB aHAIIN3A.

OU3NKO-XMMUYECKHE CBOMCTBA HEKOTOPBIX TOJTYYECHHBIX TIOJIMMEPOB U3ydeHbl B THCTHTYTE
nonumepoB HAHA. Ha ocHOBe 3THX JaHHBIX YCTaHOBJIEHO, YTO M3 CHUHTE3UPOBAHHBIX MOJIMMEPOB
5-kapOOKCHHOPOOPH-2-HiI(MET)aKPHIIAThI o0nmamaroT  ONTHYECKUMH (  I[BET TMOJHUMEPOB
po3payHblil) M IUIEHKOOOpPa3yloIMMHU cBoWcTBamMH. MccnenoBaHus MO CHUHTE3Y M HM3YUYECHHUIO
CBOWMCTB moJuMepa 5-3TOKCUKapOOHIITHOPOOPH-2-MITaKpHUJIaTa YKAa3bIBAIOT Ha
NEPCHEKTUBHOCTh €r0 IPUMEHEHHUS B KAUeCTBE MOKPHITHH.

N-ALLIL-N-(p -XLOR)ALLIL-N-METILAMMONIUM DiHIDROFOSFATIN N,N-
(DIALLIL)-N,N-(DIMETIL)AMMONIUM XLORIDLO BiRGO POLIMERLOSMOSi

Qaramanov 9.M., Abdullayev D.Q., Hiisiyev N.X., Qurbanov M.S., Abdiyev O.B.,
Allahverdiyeva S.N., Balayeva X.M.
AMEA Polimer Materiallar: Institutu, Sumgayit 5., Azorbaycan
ipoma@science.az

Radikal birgopolimerlogmo reaksiyalar1 hidrofil-hidrofob balansli, nizamlana bilon effektiv
kationlu polielektrolitlorin — birgopolimerlorin alinmas1 magsadi ilo aparilmisdir. Birgomonomerlor
kimi agkar hidrofil xassali N,N-(diallil)-N,N-(dimetil)Jammonium xlorid (DADMAX) va daha ¢ox
hidrofob xassali  N-allil-N-(B-xlor)allil-N-metilammonium dihidrofosfat (MHF) monomerlori
secilmisdir.
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Nizamlana bilon hidrofil-hidrofob balansli effektiv kationlu polielektrolitlorin alinmasi
moqsadi ilo MHF-in DADMAX radikal birgopolimerlosma reaksiyasi aparilmigdir:

@
CH,=CHCH CH o ® o
TN [0+ ey, 0 —

Birgo polimerlosmo homogen miihitde, ammonium persulfatin  510° mol/l suda
mohlulundan istifado etmoklo, DADMAX:MHF-in miixtalif nisbotlorindo (90:10, 70:30, 50:50,
30:70, 10:90) 65°C temperaturda, asagi1 konversiyalarda (<3%), suda mohlullarda 6yronilmisdir.

Faynman-Ross metodu ilo hesablanmis effektiv birgopolimerlosmo sabitlorinin qiymaotlori
uygun olaraq r1=4.5 vo r,=3.5-0 borabordir. Bu halda (r;=4.5 vo r,=3.5) sistemdo monomerlorin
ardicil homopolimerlogsmasina meyllilik miisahido edilir. Bu MHF radikallarinin asagi reaksiya
qabiliyyati ilo bagh ola bilor. Malumdur ki, bdyiiyon monomer radikallarinin son mangasinin
tobioti baslica olaraq onun reaksiya gabiliyyotini miioyyanlogdirir. Buna gors do toklif etmak olar ki,
DADMAX:MHF birgopolimerlogsma sistemindo DADMAX radikallar1 ¢ox foal radikallardir.

Bu ehtimallar daxil edilon MHF monomerinin miqdariin artirilmasi zamani alinmis
birgopolimerin xarakteristik 6zliililyliniin qiymatinin hiss olunacaq deracods asagi diismosi ilo do
tosdiglonir. DADMAX:MHF=90:10, 70:30, 60:40, 50:50, 30:70, 10:90 mol nisbatlorindo 65 °c
temperaturda [n]-nin gimatlari uygun olaraq 0.45, 0.38, 0.32, 0.30, 0.22, 0.10 dl/g-a borabardir.

Polimerlorin torkibini hesablamaq iigiin eksperimental element analizi gostoricilorindon
istifado edilmisdir: toklif olunur ki, homopolimerlar qarigigl vo ya statistik birgs polimerlor amolo
golir.

3AKOHOMEPHOCTHU CUHTE3A U OKUCJIEHUA TOJIN®YHKINOHAJIBHBIX
COOJIMT'OMEPOB 1,4-BEH30XWUHOHA C ®PEHUJALHETUJIEHOM

Axmenoa I'.C., MupmextueBa M.K., Parumoa M.P., Mamenos b.A.
Hucmumym noaumepnvix mamepuanoe HAHA, e. Cymeaum, Asepbatiodxcan
E-mail: ipoma@science.az

OcymecTBineHa peakuus conoaumepuszanuu 1,4-6ensoxunHona (bX) u ¢denunauneruneHa
(PA) B cpeae pa3nMuHBIX pacTBopuTenel (OeH30J1, TOIYOJ, IMOKCAH, ITAHOJ) U B IPUCYTCTBUU
katanu3aropa katuoHHoro Tuma BF3;-O(C;Hs),. Beuto BeIsiBIEHO, uTO Hamboiee 3hdeKTUBHBIM
pactBoputeneM siisiercss dTaHos. Ha ocHoBanmn WK-cniekTpaibHOTO W 3JIEMEHTHOTO aHAIHM30B
ObUIM BBISBJIEHBI COCTaB M CTPYKTypa NPOIYKTOB comoiuMepusanud. Ha ocHoBanmu WK
CTIEKTPAILHOTO ¥ DJIEMEHTHOTO aHAJM30B YCTAaHOBJIECHO, YTO TOJTYYECHHBIC NMPOIYKTHI SBISTFOTCS
COOJIMTOMEpaMU €O cpenHel MonekysapHoi maccoit My,=1500-3500 u M;=900-1500 u coctost u3
THJIPOXWHOHHBIX M (DEHUIIAIIETHIICHOBBIX 3BEHBCB!

CH=C~wv

HO— on Cefs
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HccnenoBanbl KMHETUYECKHE 3aKOHOMEPHOCTH TPOIECCa COTOTUMEPU3AINH  JHIATOMET-
pHUeCKUM MeTonoM B cpeae Oenzona B mpucyrcrBun BF3-O(CyHs),. M3 KuHETHYECKHX KPHBBIX
(puc.1) Buano, yto cononumepusaiusi bX ¢ @A nporekaer npu 313+333K ¢ BEICOKOI CKOPOCTHIO.

o o o
IS o [eS)

IMpespar. ([BX]+[DA]),

0

0 2 4 6 8 10 12 T,

Puc.1. Kuneruueckue kpuBbie conoiumepusaimu bX u @A B npucyrcrsuu BF;-O(C,Hs),.
[bX]o= [®PA]o= 0.35 mounb/xn, [BF3-O(C;Hs),],=0.003 mons/n, T, K: 333(1), 323(2), 313(3), 303(4).
DKCHEpUMEHTAIBHO  HAWJEHO, YTO  MPOLECC  COMOJMMEPH3AIUN  HOAYHHSIETCS
KiHeTHIeckoMy ypashernio:W = K[BF3-O(CzHs),]- [BX+®PAT?
[TIo BbIIEyKa3aHHOMY YPAaBHEHHIO OIpPEIEIECHbl 3HAYEHHS HAYaJIbHOW CKOPOCTH
((3.82+11.0)-10* mounb/11-c), KoHCTaHTBI ckopoctn peakiuu ((1.12+5.7)-10° n/monb-c) 1 sHEprus
axtuBanuu (57.7 xJx/monp) (Tabdmn.1).

Ta6nura 1. 3HaYeHUST HEKOTOPBIX KUHETUIECKUX MTAPAMETPOB COMOTMMEPU3AIHH
bX u ®A B npucyrcrun BF3-O(C,Hs), B GeH30i1€e

No | [BX1ot [@ALs, | [BF3O(CoHs)elos | 7 4 | W-10% k-10%,
B MOJIB/TI MOJIB/TI ’ MOJIB/JI-C 71/MOJIb-C
1 2 3 4 5 6
1 0.70 0.003 303 3.82 1.12
2 0.70 0.003 313 6.0 1.40
3 0.70 0.003 323 11.0 2.95
4 0.70 0.003 333 24.0 5.75
5 0.60 0.003 313 4.27

6 0.50 0.003 313 2.83

7 0.40 0.003 313 1.75

8 0.70 0.002 313 3.69

9 0.70 0.0015 313 2.61

10 0.70 0.001 313 1.60

E=57.7 x/I>x/mMo1b

Ha ocHoBaHMM pe3ynbTaToB M3ydeHHUS NPOJYKTOB PEAKIMH U KHUHETUYECKUX JAHHBIX, a
TaK)K€ YUYUTHIBas MPUPOJY KaTalu3aTtopa, ObLI MPEUIOKEH KAaTHOHHBIM MEXaHU3M COIOJIH-
mepuzanuu bX ¢ ®A. OOpsIB 1€ MOXKET MPOU30iTH I100 3a CY€T BHIOpOCA MPOTOHA, TUOO 32
CY€T aKTa mepelayy Uenyu Ha MOHOMEP B OCHOBHOM Ha bX.

CuHTE3MpOBaHHBIE COOJUTOMEPHI — MOPOLIKA KOPUYHEBOIO M TEMHO-KOPUYHEBOTO IBETA,
00J1a71a10T BBICOKOW PEAaKITMOHHONW CIIOCOOHOCTHIO B DJICKTPOHOOOMEHHBIX MPOIECCaX, a TAKKe MPU
B3aUMOJECHCTBUM C 3MOKCUIHBIMU coequHeHUsAMH. OHU TNpOSIBISIIOT NapaMarHUTHBbIE, AHTHOK-
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CUJAHTHBIC, AHTUCTATUYECKUE, aHTUTUIIOKCAHTHBIE U IMOJYIIPOBOJIHUKOBBIE CBOMCTBA. [loCKOIBKY
MOJIyYE€HHBIE COOJTUTOMEPHI B COCTABE COJIEPKAT METHIITHAPOXUHOHHbBIE CTPYKTYPHBIE €IUHUIIBL, TO
LIEJIOYHBIE PACTBOPHI ITUX COOJIUTOMEPOB UHTEHCUBHO PEArUPYIOT C MOJEKYJIPHBIM KHUCIOPOJOM.
B To e BpeMs, MpakTUYECKOE HCIOJIb30BAHUE TAKUX COOJUTOMEPOB HEMOCPEACTBEHHO CBSI3aHO C
UX 3JEKTPOHOOOMEHHBIMU CBOWMCTBaMH. B CBs3u ¢ 3TuM, Obla MCCIEIOBaHA PEaKIUsl OKHCICHHUS
coosiuroMepoB bX ¢ @A. x okucCiIeHHnEe OCYIIECTBIISUIM MOJIEKYJISIPHBIM KHUCIOPOJIOM B IIETOYHOM
cpene. KnuHeTuky oKuciIeHHs U3ydalny BOJIOMOMETPUUECKUM METO/I0M IIPU OCTOSSHHOM J1aBJIEHUU
kuciopona ( 98.8 kPa). YcraHOBIEHO, YTO OKHUCIEHHWE CHHTE3UPOBAHHBIX COOJIMTOMEPOB IPHU
303+323K mpoTekaer ¢ BbICOKOH ckopoctbio W,=(5.4+8.8)-10" Moub/i-c, IpH 3TOM KOHCTaHTA
ckopoct k=(1.45+2.1)-10° ¢ u sueprus axrusauun E=19.3 kJlx/mMoib (Tabi.2).

[Topsimox peakuuu kak no koHueHpaunu KOH, Tak M mo KOHIEHpaluu T'HIPOXHUHOHHBIX
3BeHbeB (~['X~) onpenenéunbiii u3 3asucumoctu W, or [KOH], u [~['X~], paBen enunuie. Ha
OCHOBAaHUU pPE3yJbTAaTOB HM3YyUEHUS KUHETHKU OKHUCIICHHS, B COBOKYIMHOCTU C JIUTEPATypHBIMU
CBEICHUSMH MPEUIOKEH MEXaHU3M PEaKUuu oKucieHus coonuromepoB ¢ O+OH". B menounoi
cpelle MICHOBEHHO [IOCTUTaeTCsl KHCIOTHO-OCHOBHOE PaBHOBECHE C Y4YacTHEM THUIPOXHUHOHHBIX
3BEHBEB!

~TX~ + OH o (~-[X~) + H0

Tabnuna 2. Kunetnueckue IMoka3aTeian OKHCICHUS COOJIMIOMEPOB
bX u ®A B cniupTOBO-1IEIOYHOMN cpelie

[coomuromep]o, | [KOH],, W,-10°, k-10°,

Ne T, K -1
MOJIb/IT MOJIb/JT MOJIB/JI-C

1 0.045 0.179 323 8.8 2.1
2 0.045 0.179 313 7.0 1.8
3 0.045 0.179 308 6.2 1.6
4 0.045 0.179 303 5.4 1.45
5 0.091 0.179 313 15.3
6 0.023 0.179 313 3.9
7 0.011 0.179 313 1.7
8 0.045 0.06 313 2.4
9 0.045 0.03 313 1.15

E=19.3 k/]»/Mo1b
Jlanee mpouCXOAUT OAHOAIEKTPOHHOE OKHCIEHUE TUAPOXUHOHHBIX 3BEHBEB!

(~TX~) + 0, — (~I[X~)

Ob6pa3yronuecs paguKaibHble IEHTPBl MOTYT BCTYNATh B PEAKLUU:
-JlalbHEHIIEero OKUCIIEHUs! B XMHOHHYIO (hopmy:

~TX~) + 0 —> ~X~
- JUCTTPOTTOPIUOHUPOBAHUA
~TX~) + (([X~) — ~BX~ + ~I'X~

- pCKOMGI/IHaI_II/II/I, OpCANOYTUTCIIBHO TOrAaa, Korjga CEMHUXWHOHHBIC PAaAWKAJIIbHBIC LHCHTPLI
HaxXoJdATCA B KOHIIC MAKPOMOJICKYJIbI:
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(~-TX) + (~TX) — ~IX-TX~

[Tokazano, uto mpu okucineHuu cooiuromepoB bX ¢ @A ¢dukcupyrorcs cunriernsie 1P
curHaibl. [Ipu 3TomM cBepxToHKoe pacuiersienue OIIP curnamoB He oOHapyX HBaeTcs, 4TO,
BEpPOSITHO, CBSI3aHO C MOJUMEpHON mnpupoaoi coonuromepoB bX ¢ DPA. Merogom OIIIP
UCCIIEIOBaHbl KUHETHYECKHE 3aKOHOMEPHOCTH TEHEPUPOBAHUS pPAJAUKAIBHBIX ILIEHTPOB IMpH
okucaeHuu cooiuromepoB bX ¢ @A u ompezesieHbl 3HAUCHUS] KHHETUYECKUX U aKTHUBALMOHHBIX
rmapamMeTpoB 3TOro mpolecca (HadaJbHas CKOPOCTH WO:(()_025+()_32)_10'6 MOJIB/JI-C, KOHCTAHTa
CKOPOCTH k:(1.45+2.1)-10'3 ctu sHeprus aktuBanuu E=19.1 kJ/[x/mMonb ).O0pasisl coomuromepa
BX ¢ ®A o00n1amal0T aHTUOKCHJIAHTHBIMH, AQHTHTUIIOKCAHTHBIMH, AHTHUCTATHYCCKUMH,
MOJIYIIPOBOJIHUKOBBIMU CBOIMCTBAMH M MOTYT MPHUMEHSTHCS B O3JCKTPOTEXHUKE, MEIULMHE U
MHUKPOAJIEKTPOHUKE.

N-ALLIL-N-(B-XLOR)ALLIL-N-METIiLAMMONIUM DiHIDROFOSFATIN
POLIMERLOSMOSININ TODQIQi

Qaramanov 9.M., Abdiyev O.B., Qurbanov M.S., Abdullayev D.Q.,
Hiisiyev N.X., Allahverdiyeva S.N., Balayeva X.M.
AMEA Polimer materiallar: institutu, Sumqayit s., Azarbaycan
ipoma@science.az

Diallil monomerlarinin, xiisusilo, N-alkil-N, N-diallilaminlor asasinda monomerlorin radikal
polmerlogsmasinin todqiqi elmi vo praktiki maraq dogurur. Qeyd etmok lazimdir ki, adobiyyatda
hidrofob N-alkil ovozloyicilori olan N-alkil-N, N-diallilaminlorin vo onlarin protonlagdirilmig
formada duzlarinin polimerlogsmoasinin kinetik xtiisusiyyatlorinin Odyronilmosina hosr edilmis az
molumatlar var.

Bu mogsadls, torafimizdon asagidaki sxem tizro N-allil-N-(B-xlor)allil-N-metilamin sintez
edlmisdir:

_ 2NaOH CH,=CHCH,

CH,=CHCH,(CI i >N_ CH,

CH,=CCICH,Cl  -2NaCl  CH,=CCICH;
2H,0

CH;— NH,

N-allil-N-(B-xlor)allil-N-metilaminin ortofosfat tursusu ilo qarsiliglt tesirindon asagidaki
sxem tizra N-allil-N-(B-xlor)allil-N-metilammonium dihidrofsfat (MHF) sintez edilmisdir:

®
CH,=CHCH, CH=CHCHy\ _ CH; )

>N— CH; + H;PO, —> /N\ H,PO,
CH,=CCICH; CH,=CCICH,

MHF-in radikal termiki polimerlosmosinin ganunauygunluqlart dilatometrik metodla
Oyranilmigdir. Aparilmis tacriibalor naticasinds MHF-in radikal termiki polimerlogsma reaksiyasinin
optimal soraiti miioyyon edilmisdir: temperatur 65°C, ammonium persulfatin (AP) (2.5-7.5)10°

*mol/l qatlhgmda monomerin qatiliq intervali 0.25-2 mol/l. Bu soraitlordo reaksiya gozocarpan
siirotlo (~10° mol/lI'san) bas verir. Inisitorlasdirma zamani AP-nin suda mohlulundan istifado
edilmigdir:
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® —— CH, CH cCl CH,
n >N< HPO, —
CH,=CCICH; H CH,  CH,
@ )
\/N\ H,PO,
_ H,C H

- n

Kinetik 0Olgmolor, biitiin hallarda, polimerlo monomerin asag1 konversiyalarinda
aparilmisdir, konversiya doracasi 3%-don yuxari olmamigdir. Reaksiyanin miiddotindon asili olaraq
konversiya dorocosi asililg1 xotti xarakter dasiyir. Polimerlogsmonin baslangic siirotlori dilatometrik
metodla hesablanmisdir. Asagi konversiyalarda xotti asililig miisahido olunur. Miixtalif
temperaturlarda (55, 60 va 65 °C) baslangic reaksiya stirstlori uygun olaraq 0.7 10°, 1.210° vo
1.510® mol/l'san-ya borabordir.

POLIALKIL(MET)AKRILATLARIN MOLEKUL KUTLO TONZIMLOYICILORIi
ISTIRAKINDA BiRGO POLIMERLOSMO REAKSIYALARI

Isakov E.U., Homidova C.S., Hasonova E.I., Hasonova MLA.,
Ismayilova R.M., Niftaliyeva Q.R.
AMEA akademik ©.M.Quliyev adina Asqarlar Kimyasi Institutu, Baki s., Azorbaycan
E-mail: akiO5@mail.ru

Sintetik yiiksokmolekullu polimer kimyasinin yeni vo perspektiv istigamatlorindon olan
tonzimlonon radikal polimerlosmo proseslori lazimi qurulusa, gozlonilon molekul kiitlo
xarakteristikasina vo eloco do yaxsilasdirilmis kompleks fiziki-mexaniki xassolors malik
polimerlorin, birgs polimerlorin vo s. alimnasma imkan verir. Bu proseslor molekul kiitlo
tonzimloyicilori — inifertorlarin istiraki ilo hoyata kegirilir.

Bu tezisdo yiiksok keyfiyyetli, miiasir tolobloro cavab veron polimetakrilat tipli 6zliiliik
asqarlart almaq ti¢lin polialkil(met)akrilatlarin o-olefinlorlo birge polimerlosmo reaksiyalari
torkibindo funksional qruplar saxlayan molekul kiitlo tonzimloyicilorinin istiraki ilo aparilmis
todqiqatlarin naticolori verilmisdir. Bu reaksiyalar1 aparmaqda moqgsod hom dar molekul kiitlo
paylanmas1 (MMP) ils xarekterizo olunan yiiksokmolekullu birgs polimerlor almaq, hom ds alinan
birlogmonin torkibino funksional qruplar daxil etmokdir. Bu maqgsadls butililmetakrilatin heksen-1-
15 birgo polimerinin inifertor istirakinda sintezi prosesi hoyata kecirilmis vo alinmig birgs polimerin
ozliilik agqar1 olmaqla yanasi, digor funksional xassolori do todqiq edilmisdir.

Inifertor kimi torkibindo S vo N saxlayan tsiklik quruluslu birlosmolordon istifado
olunmusgdur. Sintez olunmus birgs polimerin torkib va qurulusu fiziki-kimyavi metodlarla tadqiq vo
tosdiq olunmusdur.

Birgo polimerlogsmo radikal mexanizmi {izro inifertor vo inisiator — benzoil peroksidi (BP)
istirak1 ilo aparilmigdir. Proseso temperaturun, reaksiyanin davametms miiddotinin, birgo
monomerlar nisbatinin, inifertorun va inisiatorun sarfinin vo halledicinin tasiri dyranilmisdir.

Miioyyon edilmisdir ki, polimerlosmo 80°C-do aparildiqda inifertorlarin migdarinin artmasi
ilo alman polimerin molekul kiitlosi vo MKP kimi gdstaricilorinin azalmasi bas verir. Inifertorlarin
istirakinda BP miqdarinin artimmin MK vo MKP gostaricilorine tesiri miisahide olunmur. Bu onu
gostorir ki, iniferterlor polimer zoncirino birlogorok onun sonraki polimerlosmo proseslorindo
istirakina mane olur.

Alinmis polimerlorin mineral vo sintetik yaglarin 6zliiliik-temperatur vo digor funksional
xassolorina tosiri Oyonilmisdir. Miioyyon olunmusdur ki, yaglarin ozliiliik-temperatur xassolori
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pislosmir, slava olaraq yaglarin reoloji vo yeyilma-siirtiinmo xassalorindo yaxsilasma miisahido
olunur. Bu sahado todqigatlarimiz davam etdirilir.

CHUHTE3 U UCCIIENOBAHHUE KCAHTOFEI:I'COI[EP)KAHIEI‘/JI
HU3KOMOJIEKYJIAPHOU ITIOJIMMEPHOMU ITPUCAJIKH K
TPAHCMUCCHUOHHBIM MACJIAM

Mycaesa b.U., HoBorop:xkuna H.H., Ucmaunosa I'.I'., Mycradaesa E.C.
Hncmumym xumuu npucadox um. akao. A.M.Kynuesea HAHA, 2. baky, Azepbatiosican
e-mail: aki05@mail.ru

B kauecTBe mpucanoK, yJIydIIAIOLUMX CMa3bIBAIOIIME CBOMCTBA TPAHCMUCCHOHHBIX Macell
IIPUMEHSIOTCS pa3nyHble cepa, pocop, a30T, Gopcoaeprkalve IpPUCcaaKHy.

HccnenoBaHussMH yCTaHOBJIEHO, YTO Macia, COAEpKallhe B CBOEM COCTABE 3aryIlaolIHe
IPUCAZKK 00ecreurBa0T MEHBIIUMH W3HOC JeTajeld MaluH M MexaHu3MoB. Ha meramnnueckoi
MIOBEPXHOCTHU, KOHTAKTUPYIOLIEH ¢ MOJIMMEPHON MPHUCaIKON B Maciie 00pa3yroTcs ajcopOLuOHHbIE
CJIOM W3 MOJIEKYJ IOJIMMEpa, B MEPBYIO OouYepeab U3 HU3KOMOJIEKYJSPHBIX MOJUMEPOB. UeM HHKe
MOJIEKYJISIDHBIM BEC MOJMMEpa, TEM BBILIE €ro aacopOUpyeMOCTb U JIy4llle MPOTHUBOU3HOCHBIE
CBOICTBA.

HenocratkoM nonuMepHBIX NPUCATOK SBISIETCS IECTPYKLUS MX MOJIEKYJ, B PE3yJIbTaTe 4ero
BS3KOCTb MX PACTBOPOB YMEHBIIIAETCS, YTO OOBSICHAETCS Pa3pbIBOM IJ1aBHBIX BAJICHTHBIX CBSI3EH.

VYuursiBas Bce 3TO, HAMM ObljIa MOJy4YeHa HU3KOMOJEKYJIspHas MOJIMMEpHas IpHUcagka K
TPAaHCMHCCHOHHOMY Maciy, colepikaias B CBOeM cocTaBe KcantoreHoByk rpymmny O—C(S)-S.
[Tpucagka mosryyeHa OblIa Ha OCHOBE CONOJIMMEpa M300yTHIIEHA CO CTHPOJIOM B COOTHOIIEHHH
(9:1) ¢ monexynspabiM BecoMm 400-700. XopocepHEHHEM COMOIMMEPA MOTYXJIOPUCTON Cepoil mpu
Temreparype 3-5 OC B TeueHue 3 4acOB ¢ JAIBHEHIINM B3aMMOICICTBHEM C STHIKCAHTOrCHATOM
kamust nipu 80 °C u mepeMermBanieM B TedeHue 7-8 4acoB, MONyYCHA CepacoIepIkalias PHCAIKa.
[TonyuyeHHass mpucagka MpencTaBiIsieT cOOOM, OKpAIIEeHHOE B JKEITHIM I[BET BEIIECTBO XOPOIIO
pacTBOPUMOE B OPraHUYECKUX PACTBOPUTEIISAX U MUHEPAJIbHBIX Maclax.

bbiu rccae1oBanbl cMa3bIBalOIME CBOMCTBA MOYYEHHOM NpUcaaku B 5% KOHIIEHTPALUH B
Mmacine AK-15 mo 'OCT 9490-75 na yerbipexiapukoBoii mamnHe TpeHus YMT-1. OueHnounsle
nokaszarenu — uHaekc 3agupa (M,), kpuruueckass Harpyska (My), Harpyska capuBanus (P.) u
nuamerp natHa usHoca (). MccnemoBaHus mokasaiu, YTO TOJY4YE€HHas HHU3KOMOJIEKYJISIpHas
IpUcaZka CoOJeprKallas KCaHTOICHOBYIO TpPYNIHUPOBKY oO0nagaeT J0BOJNBHO 3()(EeKTHBHBIMU
MPOTHBO33UPHBIMU M TPOTHBON3HOCHBIMH CBOMCTBAMH.

HcnbiTaHus 1o onpeAeseHnio MEXaHNYeCKON JecTpyKIMU 3Toi npucanku B Macie AK-15
IIPOBOJIMIINCH B TeueHHe 60 MUH Ha yJIbTPa3ByKOBOM HH3KO4YacTOTHOM aucneprarope Y3/ IH-2T mo
I'OCT 6794-71 n.3.6. CreneHb AECTPYKLIMM OLIEHWBAJIACh 10 OTHOCUTEIBHOMY YMEHBLIECHHUIO
BSI3KOCTH.

PesynbraThl MCcnenoBaHMM MOKa3zalM, 4YTO BBIIIEYKa3aHHAs INpucaaka o0iaaaeT
3¢ (HeKTUBHON CTaOUIBHOCTHIO K MEXaHUUECKOH J1eCTPYKIIUH.
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MOJUPUIIUPOBAHHBIN JJUBY TUJIAMMUHOM NOJUMETUJIMETAKPIIAT KAK
UHTUBUTOP OBPA3OBAHUSA ACPAJIBTOCMOJINUCTBIX U ITAPA®UHOBBIX
OTJIOKEHUH

IIy3un ILIO., Macrob6aes b.H., Ily3un FO0.H.
Ypumcruii 2cocyoapcmeennwiii HeghmsaHoUt mexHu4eCcKull yHusepcumem
450062, yn. Kocmonasmos 1, 2. Yepa, Poccus
e-mail: ppuziny@mail.ru

boprba ¢ ornoxenuem mnapaduaoB, cMon U achanpTeHOB (ACIIO) sBRsieTcst cepbe3HOU
HAyYHO-TEXHUYECKON Mpo0JieMOll, aKTyaJbHOCTb KOTOPOH CO BpPEMEHEM TOJIbKO HapacTaer.
Otnoxenust mapadguHa B TpyOONpoOBOAAaX HPUBOAAT HE TOJNBKO K CHIDKEHHIO UX IMPOMYCKHOM
CIOCOOHOCTH, BO3PACTaHUIO THJIPABIMYECKUX COMPOTHUBIIEHUH, HO U K YBEJIMYEHHUIO CTOHKOCTH
BOJIOHE(DTAHOM AMYNIbCUU, A pa3pylleHHs KOTOPOW MPHUAETCS MPUMEHSTH Oojiee BBICOKHE
TEMIIEPaTyphl WK CHEIHAIbHbIE NEIMYIbIaTOPbl, PACXOJ KOTOPHIX MOKET ObITh 3HAUUTEIHHBIM
[1].

Jns ynanenus ACIIO ucnonb3yroT pa3inyHble COoCcOObl, CpeAr KOTOPBIX PacpOCTpaHEHBI
MexaHuueckue (ylnajieHue IIeTKaMU CKpeOKoB), (u3nueckue (pa3pylieHUE YIbTPa3BYKOBBIM
BO3JICHCTBUEM), OHOIOTUYECKHE (JIMKBUIAIMS OTIOKEHUN C MOMOIIBI0 a3pOOHBIX U aHa3POOHBIX
Oaktepuii) [2]. bosee 3(pGEKTUBHBIM SIBJISETCS WX COYETAHUE C XHUMHUYSCKUMH METOJaMH, K
KOTOpBIM, 4Yallle BCEro, OTHOCIT OO0pabOTKy OOOpYydOBaHHS PACTBOPUTEISIMU U TEXHHYECKHUMHU
MOIOIIIUMH CPEJICTBAMU. DTO MO3BOJISET CYNIECTBEHHO HHTEHCU(HUIIMPOBATH MPOLIECCH OYHCTKH.

Xumuyeckue crnocodsl 60psobl ¢ ACIIO, B OCHOBHOM, MOJAPa3AENSIOTCS Ha JBE TPYIIIHL.
Bo-niepBbIX, 3TO NpPUMEHEHHWE pPEAareHTOB, COCTAaBOB W  KOMIIO3ULMH JUId  yAaJeHus
cMmononapaduHOBBIX OTIOXkeHHH. C 93TOM 1LeiIpl0 dYalle BCEro HCHOIb3YIOT OpTraHuYecKue
pPacTBOPUTENN U UX COYETaHHE, a TAK)KE BOAHO-IMYJIbCUOHHBIE CUCTEMBI B CMECH C ITOBEPXHOCTHO-
aKTUBHBIMM  BEIIECTBaMHU. BO-BTOpBIX, 3TO  HCIOJB30BAHME  XUMHUYECKMX  BEILECTB,
npenoTrBpamatonux oopazosanue ACIIO [3].

XuMHUECKUEe METOAbl 0a3upyloTcs Ha JO3MPOBAHMU B JI0OBIBAEMYIO MPOAYKIUIO
XUMHUYECKUX COEJIMHEHUM, YMEHBIIAIOUIMX, a WHOIZIa M IOJHOCTBIO MPEIOTBpAIIArOIINX
o0pa3zoBaHHe OTIOKeHUH. JleficTBIe HHIMOUTOPOB MapapUHOOTIOKEHUNH OCHOBAHO, MTPEXKIE BCETO,
Ha pEeryjIMpoOBaHUMU aJCOPOIIMOHHBIX MPOIECCOB, MPOMCXOMASIIMX Ha TpaHUIIE pPa3aena MEeXAy
KHUJKOH (ha3oil U MOBEPXHOCTHIO MeTajula TpyOsl. B KauecTBe MHTMOUTOPOB MapapUHOOTIOKEHUH
MCIOJB3YIOTCS pa3iuuHble peareHThl, Hanpumep, Efril 317D, Juconsan-4411, monwakpuiaMu,
MHOTO()YHKIIMOHAJIBHBIA peareHT KOMIUIEKCHOTo JeictBus aesmynbratop (PKImna), koHueHTpat
COHO3-3000, pearent mist 60ps0s1 ¢ ACIIO Dewaxol, COHITAP paznuanbix Mapok [4].

HanOonee nepcrnieKTUBHBIMU MPEJCTABISIOTCS KOMOMHUPOBAHHBIE PEAreHThI, COUETAIOIINE
CBOMCTBA KaK pacTBOPHUTENISI U/UITU IMYJIbraTopa, Tak U MHTHOUTOpa (POpMUPOBAHUS OTIOKEHUN. B
KayecTBE TaKMX OOBEKTOB MPEJCTABISAIOT HMHTEPEC MaTepHajbl, NPEACTaBISIOMUE COO0H
COIIOJIUMEPBI, B CTPYKTYpPE KOTOPBIX COYETAIOTCS KaK HEIMOJISIpHBbIE, TaK M MOJISPHbIE 3BEHbS,
CMOCOOHBIE K JayibHEimell Moaudukanud. Y4UuThiBasi OCOOCHHOCTH MOJUMEPHBIX CTPYKTYp U
9KCIUTyaTal[MOHHbIE TpeOOBaHMs, TAKUE MOJIEKYJIbl HE JOJDKHBl HMEThb CIUIIKOM BBICOKYIO
MOJIEKYJISIPHYIO Maccy, (YHKIHOHAIbHbIE TPYMHNbl JOJDKHBI JOCTATOYHO JIETKO BCTyHaTh B
XUMHUYECKHE peaKklIMH C LeJabl0 MX MoaupuKanuM, a Takxke (QOpMHUpPOBaTh Treneodpa3Hble
CTPYKTYpbI (pusrueckoi mpupos! (pusnyeckue reim).

Hamu Ha ocHOBE IPOMBIIUIEHHOTO NosiuMepa nonuMmeruiamerakpuiata (IIMMA) nonyyeHsl
HOBbIE MOIM(UIIMPOBAHHbIE TOJUMEPHBIE peareHThl, KOTOpble HHruoupyroT oopazoBanue ACIIO.

Jns momudpukanuu ucnonszoBanun [IMMA cpenneit crenenu mnonumepusanuu 15700
€IMHHULI, CHHTE3UPOBAHHBIN Ha paHHUX CTaJAMSIX IpoLEecca paAUKaIbHON OJUMEPHU3ALIMY B Macce B
COOTBETCTBHH C METOUKOM [5]. CTpoeHne MaKpOMOJIEKYJIbI MOYKHO TIPEICTaBUTH (POPMYIIOM:

161



o
CHy—C

C
7
0~ “ocH;,

IlepeamugupoBanne I[IMMA npoBOAMIAM MO U3BECTHOMY METOJy amuHoiu3a [6,7]
muOytmiaMmuHoM. CocTaB comoiuMmepa ONpENeNsuld M0 JAaHHBIM 3JeMEHTHOro ananmsa [8].
[TonydeHHBI MOCE BBICYIIMBAHUSA MOJUMEP NPEACTaBIsLT co00il amopdHOEe BOCKOIOA0O0HOE
BEIIECTBO CBETJIO-XKENITOTrO I[BeTa. ETro cTpoeHrne MOXKHO MPEeACTaBUTh CIETYIOUIM 00pa3oMm:

rae R = 5-C4Ho.

Paccuutannoe copepkaHue MOAM(PUIMPOBAHHBIX 3BEHLEB OKa3aJloch paBHbIM 41.45 macc%
(Mo comepkaHuio yriepoza), a mo coxaepxkaHuto azora — 43.06 macc%. BunHo, yto B I1aHHOM
cllyyae NepeaMuupoBaHue MPOILIO AOCTATOUHO Iiy6oko. [losyueHHbIH NPOaYKT pacTBOpsieTcs B
BoJie (HeOOIbIIasi YacTh OCTAEeTCsl BO B3BEUICHHOM COCTOSIHWMM), 3HaueHue pH pactBopa mocturaer
8.3. Comnosumep xopomo HaOyXaeT B Q@JIKaHOBBIX U pPaCTBOpSETCSs B apOMAaTHUECKUX
YIIIEBOAOPOAAX, YTO JIETAET €r0 COBMECTUMBIM C He()TSMHU Pa3HOTO COCTaBa.

Jlnsi wm3ydeHWs] BIMSHUS TOJYYCHHBIX BemiecTB Ha oOpaszoBanme ACIIO meromom
«xoiogHoro crepxkHs» [9] wucnons3oBamu  HepTh DemopoBckoro MectopoxiaeHus HK
«CyprytHedTrera3y, npuHaiexameid ko |l kmaccy (comepxkanue ceprl 0.91 %macc); mIoTHOCTH
0.867 r/em’; conepxanue (Yomacc): napapunos 2.1; cmon 7.4; achanbreHos 1.9.

Okazanoch, uro mnepeamuaupoBaHHbeii [IMMA yxe B HEOONBIIUX KOJUYECTBAX
CyIIECTBEHHO MHruoupyet npouecc popmupoBanus ACIIO (tabm. 1).

Ta6n. 1. DddexTuBHOCTH eHCTBUSA MOTUGHUIMPOBAHHBIX TOJIMMEPHBIX PEareHTOB MO
unruouposanuto ACIIO (temneparypa 8 0C). Bpewms skcniepumenta 10 yacoB

Pearent Konuenrpanus, Macca O} PeKTUBHOCTD,
MT/J1 ACIIO, mr %
0 22
50 125 43.2
I[MIMMA-moaud 100 8 63.6
150 6 72.7
200 5 77.3

U3BectHO, uTO mporecc popmupoBanust ACIIO Bximrouaer n1Be ocHoBHBIE cTaauu [10]. Bo-
NEpPBbIX, ATO 3apOXKJIEHHE LEHTPOB KpHUCTALIM3AlMM W POCT KPUCTAIOB mapaduHa
HEMOCPEJACTBEHHO Ha KOHTAKTHpYIOIIeW ¢ HedThio MOBEpXHOCTU. BoO-BTOPBIX, MPOUCXOAUT
OCaXXJIeHHE Ha MOKPHITYIO MapaduHOM MOBEPXHOCTh 00jee KPYMHBIX KPUCTAJJIOB. BOJIBIIMHCTBO
uccienoBaTeNeil CUMTaIoT, 4yTo ompenensoomuM ¢akropom npu obpasoBanun ACIIO saBnsercs
CHIDKEHHE TemIiieparypsl. [lonnMepHble MOJEKY/Ibl, OCOOCHHO COJepKalllie€ B CBOEM COCTaBe
Ipynnsl Kak ¢ THAPOPHUIBHBIMHM, TaK U THIPO(GOOHBIMU CBOMCTBAMHU, CIHOCOOHBI CYIIIECTBEHHO
3aMeUTTh 00€ CTaJuu MpoIecca.

T. o., npoBeneHa MoaMdUKaLUs MNPOMBIIIIEHHOTO MOJMMEpa MOIMMETHIMETaKpuiIaTa
IUOyTUIIAMUHOM U TIOJyYeH MPOAYKT, sBIstouiuiics uaruoutopom ¢dopmupoanus ACIIO, yro
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MOKET OBITh CBSI3aHO C KOMIUIEKCHBIM BIIMsIHHEM Ha KpuctamtoopazoBanue ACIIO u ux pocr.
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O BBEJAEHUU OTAINACOAEPKALIUX I'PYIIIT B MOJIEKYJIY
INOJIMMETHJ/IMETAKPHUJIATA

ITy3un 10.1., Eropos A.E., Kpaiikun B.A.
Ypumckuii cocyoapcmeennwiii HegpmsaHoU mexHU4ecKull yHugepcumen,
450062, yn. Kocmonaemos 1, 2. Ygha, Poccus
Ypumckuii uncmumym xumuu PAH, 450054, npocnexm Oxmsabps, 69, . Y¢a, Poccus
e-mail: ppuziny@mail.ru

Cunre3 (QyHKIIMOHANBHBIX MOJUMEPOB C 3aJlaHHBIMHU CBOMCTBAMH — OJlHA M3 Ba)KHEUIITHX
3a/1a4 TOJIMMEPHOW XUMUU U TexHOJoruu. Co3aHue MOJTUMEPHBIX KOMITO3MTOB, COYETAIOIIUX
CBOMCTBA pa3IMYHBIX KOMIIOHEHTOB, Yallle BCEro OCYIIECTBISIETCSI CMEIIMBAHUEM MOCIEIHUX WA
YaCTUYHOU MOAM(UKAIIUEH OCHOBHOTO IMMOJTUMEPHOTO COCTABIISIOINIETO.

B cBsi3u ¢ 9TUM, TpeACTaBIAIOT UHTEpec (ranuacoaepkaiue noaumepsl. M3BectHo [1], uTo
3aMenéHable TUPeHWIPTATUIABI U JIAKTaMbl, TIOJIBEpracMble JCHCTBUIO BBICOKOTO JIABJICHUS B
COUETAaHUM C HANPSHKEHUSIMU CJBUTa, HMHTEHCUBHO OKpamuBatoTcs. I[lokazano [2], uyTO
(branuaconepKkaire moJIuMepbl CIIOCOOHBI EPEXOIUTh B MPOBOIAIIEE COCTOSHUE MTPH U3MEHEHUHU
BHemHUX (akTopoB. CoenMHEHUS, coaepKamue GTaaTuaHbIA UK, MHTEHCUBHO OKPAIIMBAIOTCS B
KOHIICHTPUPOBAaHHON cepHOW Kucinore [3], 4TO SBISETCS METOAOM HMX KadeCTBEHHOro [4] u
KOJIMYECTBEHHOTO ompeneneHus [S5]. dramuacoaeprxaiiie moJuMepsl, MOJIydaeMbIe, Yalie BCETo,
METOJIaMU  TOJIMKOHJIEHCAIINH, OO0NaNaloT | PSAJOM JIPYTHX IIEHHBIX CBOWCTB, MPEXKIE BCETO,
BBICOKOH TEpMO- M TEIJIOCTOMKOCTBIO, coueTas WX, OJHAKO, C BBICOKHMH TeMIIepaTypaMu
CTCKJIOBAHUS M TEKYYECTH, a TaKKe C TUIOXOH PacTBOPUMOCTHIO B TOJABIISIFOIIEM OOJBIIMHCTBE
pactBopuTteneil. JIOrnuHo 0XHAaTh, YTO BBOAMMBIEC B BUHUJIOBBIE NOJUMEPHI (PTAIUIHBIE TPYIIIbI
Oynyr C mnenpio BBeACHHS (TATUAHBIX TPYII B MOJIHUMEPHYIO MOJEKYIY OCYIIECTBICHA

163



paJvKallbHAs TOJIMMEpH3alusl METHIMETAKpuiIara B TPHUCYTCTBUH psga (TaauacoaepKammx
coenuuenuit: 3-xmop-3-penmndrammma (1); 3-(m-xmop-pennn)-3-penunpramuga (2); 3,3-6mc(m-
xnopenun)dranuna (3); 3,3-ouc(n-propdenmn)pranuaa (4).

OOHapyXeHO, YTO MPH MOJUMEPHU3AIIH, THUIIUUPOBAHHON a30-O0MC-M300yTUPOHUTPHIIOM,
9TH COCIWHEHUS TMPAKTUYECKH HE BIMSIOT Ha CKOPOCTh MOJUMEPHU3aIllMH, HECKOIBKO CHIKAS
CPEIHIOK CTETEeHb MOJIMMEPHU3AlUN IOJy4aeMOro TOJMMepa, TO €CTh BemyT cels Kak cialdble
nepenatyuky mnend. OmnpeneneHbl OTHOCUTENbHBIE KOHCTAHThI niepenaun 1eneii Cs Ha HUX; OHH
pasHb: 1,92%107 (1), 6,02*10* (2), 1,45%107° (3), 4,87*10™ (4). ). Kak nepeaaTduky Leny see
M3YYCHHBIE COSAMHECHUS TOPa30 aKTUBHEE, YeM OCH30I1, XJIop- wiu GTopOeH30m [6].

R1 R2

1 R!=H,R°=CI(2);R*=R*=CI(3) ; R* =R’=F (4)

3nauenus Cg mis coequbennii 1 m 3 ONM3KK IPyr K APYrY M 3aMETHO BBIIIE, YEM IS
coenuHeHnd 2 u 4. DTO MOXET OBITh BBI3BAHO IOBBIIICHHOH AaKTUBHOCTBIO aroma XJjopa.
YcTanoBneHo [7], 94TO UIsl XUMHYECKUX TPEBpaIleHUui XJIOp(TaIuI0B XapakTepHa JTBOHCTBCHHAS
pEaKIMOHHasl CIIOCOOHOCTh, CBS3aHHASA C UX CYLIECTBOBAHHWEM B JBYX (opMax — IUKIMYECKOU U

PaCKpBITOM:
. Q

C/ =
N - C=0
O
/
ﬁ ﬁ—Cl
o o

CnocoOHOCTh aToMa XJOpa K MWIpallud, a Takke Ooyiee BBICOKas AaKTUBHOCTb
XJIOPAHTHIPUJOB KHUCJIOT B pEAKIUAX IepeJadyd LeNnd, YeM Yy apOMAaTHYEeCKUX COEIMHEHU,
MO3BOJISIET MIPEIMTONIOKUTE CIEAYIONIYIO CXeMY Mpoliecca Mepeiadyn 1eny Ha coeAnHenue 1 :
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Coenunenus 2 M 4 He SBISAIOTCA TCEBAOXJIOPAHTHAPUAAMHU KapOOHOBBIX KHCIOT U HE
HMMEIOT OJABMYKHOIO aToMa rajoreHa. M3sectHo [8], 4To mepeaaya 1enu Ha ralonapoMaTHdeCcKue
COEIMHEHUS 4alle Bcero He 3arparuBaeT cBs3b C-Hal. C mpyroii cTOpoHBI, HaIM4KEe HECKOJIBKUX
apOMAaTUYECKHX 3aMECTUTEICH Yy TPETHYHOrO0 aroMa yriepoaa oOJIerdaeT pas3phlB  CBS3H
MOCIIEHETO C ApOMATHYECKUM KOJBIIOM. Toraa mporece nepeaadu nenu Ha Gramuasl 2 — 4 MOKHO
MPEJICTABUTh CICTYIOIUM 00pa3oMm:
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Wununnposanmne

PacTtBopbl  monmuMmepoB,  MOJIyu€HHbIE B MPHUCYTCTBUM  coenuHeHuit  1-4, B
koHIeHTpupoBanHoH H)SO,; mpuoOpeTaroT SPKyH KEITYI0 OKpacKy, 4YTO XapaKTepHO IS
dbranunoB [5,9] U CBUAETENHCTBYET O BKIIOYCHUH (PTAMIHBIX TPYIII B MAKPOMOJIEKYIY B KaUeCTBE
KOHIIEBBIX 3BEHBEB.
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CUHTE3 U ®PU3NKO-XUMHNYECKHUE METO/bI HCCJIENJOBAHUA
I'VAHUJIUH ITIEKTUHA

Axmenos O.P., lomyporos L. A., U3oToBa JL.IO., Typaes A.C.
HUnemumym 6uoopeanuveckoul xumuu Axademuu nayk Pecnyoauxu Y3oexucman,

2. Tawkenm, Y36exucman
e-mail: Oliy86@bk.ru

OgHuM M3 BaXKHEHIIMX HAMNpPaBIEHUM B XWUMHUU BBICOKOMOJEKYJISIPHBIX COCAMHEHUH,
SBJICTCS MOJIy4eHHE OMOJIOTUYECKU aKTUBHBIX MOJIMMEPOB, TyTEM BBEJACHUS MOHOTCHHBIX TPYIII B
CTPYKTYpy TniosMcaxapuzoB. Ilpm 5TOM HOHOreHHass Tpymmna, BKJIOYEHHAsT B CTPYKTYpPY
noJiucaxapujia, MpUAaeT MaKpOMOJIEKyJie 3apsi, BEIMYUHY KOTOPOTO YJAeTcsi pPeryinpoBath,
U3MEHSISI HEKOTOpbIE YCJIOBHS IPOBEIEHUS PEAKIUM (COOTHOIIEHHWE HCXOAHBIX KOMIIOHEHTOB,
Bpems, pH cpenst u npupoxny pactBoputesnis). COOTBETCTBEHHO, TAaKHE MPOU3BOAHBIC B OTIUYHUE OT
HCXOJHBIX MOJIMCAXapUI0B UMEIOT UHYIO0 MOJIEKYJIIPHYIO MAcCy, CTPYKTYpPY, PU3UKO-XUMHUYECKHE
napameTpsl U (apMaKoJOTHUYECKHE CBONCTBA. Tak, HAa CETONHALIHUI [€Hb, IOJXYYEHBI PsJI
MIPOU3BOJIHBIX TOJMCAXAPUI0OB COJACPKAIIMNX B CTPYKType KapOOKCWIIbHBIC, aMHHO, dochaTHbIE U
cynbdaTHbie Tpynnbl. HekoTopsle U3 HUX 00J1aJaloT IPOTUBOBUPYCHON, KPOBOOCTaHABIUBAIOIIEH
U aHTUKOAryJISIHTHOM aKTHUBHOCTBIO, TaKXE IOJABJISAIOT POCT MATOTEHHBIX OakTepuil U rpuloOB.
Bricokas mpakThueckas ILIEHHOCTb OWOJIOTMYECKH AaKTUBHBIX MPOU3BOJAHBIX TOJHCAXAPHUIOB
olpesensieT HEOOXOAMMOCTb HCCIEIOBAaHUS CTPYKTYPHBIX OCOOEHHOCTEM MaKpOMOJEKYl B
MPOLIECCe UX XUMUYECKON U (pr3rueckoit MoaupuKaluu.

C uenbl0 TIONMOJIHEHUS KJacca OMOJIOTMYECKHM AaKTHUBHBIX IOJMMEPOB  HOBBIMHU
MPEICTaBUTENISIMA, HaMU T[IOJY4EHbl TMPOU3BOAHBIC TMEKTHWHA, COJEpXKaIllMe B CTPYKType
ryaHUJUHOBbIE Ipynnbl. [Ipouiecc moiaydeHus: ryaHuIuH EKTHHA COCTOSI U3 CIENYIOIINX CTaIuil:
OKHCJIEHUE LUTPYCcOBOro nektuHa ¢ nomousto NalOg, mprcoequHeHrne ryaHunHa K JHallbIer U/l
MIPOM3BOJHBIM TEKTHHA M BOCCTAHOBJIEHHME a30METHMHOBOM CBsi3u OopruapuioMm Hatpus. Ilo
COJIEP>KaHUIO a30Ta, OBLIM BBIYMCIEHBI CTETICHb 3aMEIICHUS M KOJIHYECTBO T'YaHUJHMHA B COCTaBE
nonucaxapuga, kortopple coctaBunu  42,0-70,0 wmoms% u  25-42 %  COOTBETCTBEHHO.
MuxkpoOuonoruyeckue u GpapMakoIoruiueckue uccienoBanus nokasanu, uro 0,25 — 1 % pacTBopsl
T'yaHHUJIUH TIEKTHHA 00J1aIal0T aHTUMUKPOOHBIM JICCTBUEM B OTHOILIEHUH MATOTE€HHBIX OaKTepUil U
OTHOCATCS K KJIACCy MAJIOTOKCUYHBIX COEIMHEHUI.

[lenpto nmaHHOM pabOTHI SBISIOCH MpOBENEHHE (DUIUKO-XUMUYECKOTO HCCIEIOBAHUS
TYaHHUJIUH COJIEpPXKAIINX MPOU3BOAHBIX MEKTHHA METOJAAaMHU PEHTI€HOCTPYKTYpPHOro aHanu3a, YD,
NK-cnekTpockonuu U TepMOaHaIn3a.

B UK-cnekTpe nekTuHa UMENHUCh MOJIOCH TorjomieHus B oonactu 3338, 3388, 3563 oM™
(-OH), 2942 em™ (v CH), 1749 em™ (C=0), 1438 cm™ (-CH3), 1069 cm™ (C-OH).

HK-cniekTp TyaHUJUH TMEKTHHA COJEpKal TMOJOCHl ToriomieHus B obmactax 3180 cmt
(-OH); 2921 cm™ (-CHz-); 1605 cm™ (-NH-); 1660 cm™ xapakrepubie mms -C=N- cBs3u B
T'YaHUIUHOBOM (parMeHTe.

IIpn wm3ydeHUM TyaHHJIUH TEKTHHA METOAOM Y D-CIEKTPOCKONMM YJAloCh IPOBECTH
JIETeKTUpOBaHUE. MaKcUMyM TIOTJIOIIEHHS Y pacTBOpPOB C KoOHIeHTpamued 10 Mxr/min
Ha0II0A0Ch TIPH JUIMHE BOJHBI 195 HM, YTO CBHUIETEIHCTBOBAJIO O BO3MOXKHOCTH TIPSIMOTO
JICTEKTHPOBAHHS AHATTM3UPYEMBIX BEILECTB U KOIMYECTBEHHOTO ONPE/ICNICHUs I'yaHUIMHA B COCTaBe
nektuHa. [lonoca mornomenus npu A=195 HM, oOycnoBineHa nepexonom N—m -C=N- rpynm,
MPUCYTCTBYIOIIMX B CTPYKTYpPE F'YaHUIUH MTEKTHHA.

W3BectHo, uro TepMorpaBumerpuyeckuii anHanmuz (TT'A) wu  nuddepennunanshas
ckanupytomas kanopumerpus (JICK), mpenctaBisioT coOoli METOIbI, MO3BOJISIONINE OLEHUTh
TEPMUYECKYIO CTAOWJIBHOCTh XMUMHYECKUX coeauHeHui. C 3TOW I1enplo, HaMu ObUT TPOBENICH
TEPMOAHAIMUTUYECKUI aHAIU3 UCCIIENYEMBIX COECIUHEHUMN.

[Tpu 3TOM, MEKTHH HE MpeTeprieBal Kakux-1100 U3MEHEHUH B TeMIepaTypHOM HHTEpBaJe
25-180 °C. ITpu T=181.4 °C naunzanock miaBlIeHHe U CIEIOM 3a THM AECTPYKIHS (pasioxkeHne)
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EKTHHA B TeMIIepaTypHOM auamasone 196-360 °C. Ito 6Gsu1o orpaeno ma kpusoit JICK B Bize
TpeX MUKOB — IBYX AHAOTEPMUYECKUX U OJTHOTO IK30TEPMUYECKOTO.

[TosryueHHBIM NPOAYKT (TyaHUJIUH NEKTHHA) UMEJ TeMIepaTypy IiaBiaeHus 132.2 °c, pu
temnepatype 281.7 C HaGnromacss MOLIHBII AK30TEPMHYCCKUN BBHIOPOC, OOBICHEHHE JTAaHHOMY
spdexTy MoxeT OBITH gaHO ciemyomee: npu Temmeparype 281.7 °C mpoHMCXOZHT pa3phiB
TJIMKO3UIHBIX CBSI3€H M BBIXOJI OOJIBLIOTO KOJIMYECTBA HU3KOMOJIEKYISIPHBIX MPOAYKTOB, B TOM
qrclie CBOOOIHBIX PaJIUKAIIOB.

TI'-ACK uccnenoBaHusi 0JHO3HAYHO MTOKA3aJIM, YTO B3aUMOJICUCTBHE MOAU(PUIIUPOBAHHOTO
[UTPYCOBOTO MEKTHHA C TYaHUJAWHOM IPOILIO ¢ HAMOOJNBIIUM BBIXOJOM KOHEYHOTO MPOIYKTA,
MTOCKOJIBKY CJIEJIOB UCXOJIHBIX KOMIIOHEHTOB Ha TEpPMOrpaMMe He HaOII0Aa0Ch.

[Ipu xapakTepucTUKE CTPOEHHUs [MOJHCaXapujoB, a TaKkKe HX MIPOU3BOJIHBIX,
PEHTTEHOCTPYKTYPHBIA aHaJIN3 MO3BOJSET ONPEACTUTh CTENEHb KPUCTALIUYHOCTH MOJIMMEPOB,
MOKa3bIBasi JOJI0 PETYJISIPHO YIMAKOBAHHBIX MOJIEKYJ, COBOKYITHOCTh KOTOPBIX OOYCIIOBIIMBAETCS
MOSIBJICHMEM Ha JU(PaKUMOHHOW KapTHMHE NHUKOB pa3WYHOW HMHTEHCUBHOCTH. Pe3ynbTarhl
PEHTICHOCTPYKTYPHOT'O aHajIn3a IMOKa3aJd, YTO IUTPYCOBBIM IMEKTHH HMEET HHU3KYI0 CTEIEHb
KpUCTAMMYHOCTH. Ha  peHTreHorpamMme IMTPYCOBOTO TMEKTWHA MPHUCYTCTBOBAIM  [IBa
TUQGPAKITMOHHBIX MMHKa MAJIOH WHTEHCHUBHOCTH B 00JacTH 130, 21° u HeGonbmOE MIEUO npu 290,
37°. B omimune ot LUTPYCOBOTO MEKTHHA AU(paKTOrpaMMbl T'yaHUIUH MEKTHHA MOKa3alu Habop
TUQPPAKIIMOHHBIX TUKOB B obnactu 20 - 120, 150, 220, 26° u 330, YTO CBHIETEILCTBOBAIO O
MOBBILIEHUE CTENIEHU KPUCTAJUIMYHOCTH.

RU(I1) FENANTROLIN KOMPLEKSLORI 9SASINDA POLIMERLORDO YUK
KECIDINI SURDTLONDIRON AMILLORIN TOSIRININ TODQIQI

Mikayilova M.R.

Azarbaycan Déviat Neft va Sanaye Universiteti, Baki §., Azarbaycan
E-mail:mehriban-mikayilova@mail.ru

Miiasir kimyanin perspektivli istiqgamotlorindon birinin — koordinasiyali doymus
hissaciklorin togkil edilmis assosiasiyasini dyronon supermolekulyar kimyanin meydana golmasi vo
intensiv inkisafi miiasir fundamental elm vo yiiksok texnologiyalarin inkisafi ilo baghdir.
Supermolekulyar kimyada xiisusi yer elektrikkegirici molekullararasi strukturlara — metal-tizvi vo
kecid metallarin kompleks birlogsmoalori osasinda polimerlors moxsusdur. Bir qayda olaraq, bu,
praktiki miihiim xassolor toplusuna malik, intensiv rongli maddadir. Belo xassolor polimer
komplekslorin redoks-keciriciliyi, fotohassasliq, foto- vo elektro-aktivlik, elektrokataliz qabiliyyati,
elektroxrom xassolori hesab edilir. Praktiki miimkiin istifado noqteyi-nazorindon bork faza
hacminds yiiklorin yiiksak siiratli naql etdirilmosi ilo xarakterizo olunan kimyavi va fiziki tosirlore
davamli polimer strukturlar1 xiisusi maraq kasb edir. Bu toloblora cavab veran polimer komplekslori
sensor, xemotron, foto- vo elektrokatalitik qurgular, isiq enerjisinin bark fazali geviricilorinin
yaradilmasi ligiin perspektivli materiallar kimi nazordon kecirmok olar.

Tadqgiqat isinda verilmis metodika lizro Ru komplekslorinin sintezi [Ru(5-Cl-phen)s](ClO,);
(M- Ru, Ru; 5-Cl-phen-5-xlor-1,10-fenantrolin) onlarin identifikasiyasi — element analizi vo
elektron udulma spektrlarinin dalillori asasinda aparilmigdir.

Polimer komplekslorin elektrokimyavi xassolorinin todqiqi tsiklik volt-ampermetriya tisulu ilo
aparilmigdir.

Fon mohlulu kimi isdo gostorilmis metodika iizro tomizlonmis, arqon ilo deaerasiya edilmis
asetonitrildo 0.1m tetrabutilammonium perxlorat BusNCIO4 mahlulundan istifads edilmisdir. Fon
elektrolitinin tobistinin polimer fazasi hocminds yiikiin diffuziya omsalinin D qiymatinin
Oyronilmasi zamani asetonitrildo 0,1 m BusN[BF4], BusN[PFs] vo CF3COOBu4N mohlullarindan
istifado edilmisdir.

D-nin qiymoti + 0,5 x 10™° sm*-san™ xota ilo gostorilmisdir.
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Ru(IT) kompleks birlogmalarinin 5-xlor-1,10-fenantrolin ilo elektrokimyavi reduksiyasi

zamani platin elektrodunun sothindo narinci polimer pordoalor omolo golir. Onlarin formalagmasinin
miimkiin mexanizmi sonradan xlorid-ionun qopmasi ilo anion-radikala qodor ligandin reduksiyasina
osaslanir. Bu zaman omolo golon radikallarin rekombinasiyasi polimer zoncirinin yenidon
yaranmastina va poli-[Ru(5-Cl-phen)s]** polimerinin béyiimesins gatirib ¢ixarir [2].
Alinmis polimer komplekslor metal morkozlogdirilmis Ru(III)/Ru(Il) kegidi potensiallar1 sahasindo
elektrokimyovi aktivlik niimayis etdirir. Poli-[Ru(5-Cl-phen)s]**/poli-[Ru(5-Cl-phen)s]** ciitiiniin
potensialinin qiymoti katod vo anod maksimumlar1 potensiallarinin  yarim comi kimi
hesablanmigdir. O da +1.36 (Ru) toskil edir.

Redoks-polimerlorin reduksiya edilmis voziyyatdon oksidlosmis voziyyoto vo oksino
kec¢idino elektrod polimer faza ayirict sorhaddo elektron kegidi, zoncirin heteroyiiklii fragmentlori
arasinda elektronlarin 6z-6ziino miibadilosi (redoks-morkozlor) vo onun makroelektroneytralliginin
saxlanilmasi {i¢lin polimer hocminda (vo oksino) fon elektroliti ionlariin diffuziyasi daxildir.
Qeyd etmok lazimdir ki, polimer strukturlarinin formalagsmasi vo morfologiyasinin
istigamoatlondirilmis doyisikliyi polimer fazas1 hacminds yiikiin diffuziya omsalinin xeyli artmasina
gatirib ¢ixarir. Qarisiq-ligandli [Ru(4,7-ph,-phen)(5-Cl-phen),](ClO,), kompleksi asasinda polimer
tictin D -nin qiymati 4,7 10 sm?-san™ toskil edir. Goriiniir ki, ilkin monomer kompleksinin daxili
sferasinda hacmli fenil avozloyicilorinin meydana golmasi polimerin sarbast hacminin artmasina vo
polimer fazas1 hacminds oks-ionlarin mobilliyinin giiclonmasina gatirib ¢ixarir.

poli-[M(5-Cl-phen)s]**-nin elektrokimyavi sintezi prosesinde fon elektroliti kimi CH3N-do
0.1 m. CF;COOBusN mohlulunun istifado olunmasi zamani sonradan onlarin asetonitrildo 0.1 m
BusNCIO,4 kegirilmasi ilo D¢-nin qiymati 7,5-10'10 sm?-san’*-o godor artir. Beloliklo, movcud
soraitdo polimerlorin formalagmasi prosesindo polimer matrisinin sorbost hacminin boyiik qiymaoti
verilir.

Aparilan tocriibolor osasinda molum olur ki, Ru (II) kompleks birlogsmolori osasinda
polimerlordo 5-xlor-1,10-fenantrolin ilo yiik kecidi siirati polimer fazasi hocminds fon elektrolit
ionlarmin mobilliyi ilo miioyyon edilir. Qeyd etmok lazimdir ki, polimer strukturlarinin
formalagsmas1 vo morfologiyasinin istiqgamotlondirilmis doyisikliyi polimer fazasi hocmindo yiikiin
diffuziya omsalinin xeyli artmasina gatirib ¢ixarir.
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ELEKTROKIMYOVIi SISTEMDO BUTILKAUCUKUN
POLIMERANOLOJI CEVRILMOSI

Hoatomov M.M., Sahgoldiyev F.X., Abdullayeva M.B.
Sumgqayit Déviat Universiteti, Sumqayit §, Azarbaycan
E-mail: bilalgizi@inbox.ru

Polimeranoloji c¢evrilma polimerlorin kimyavi reaksiyalarinda polimerin polimerlogsma
dorocosinin (uygun olaraq molekul kiitlosinin) doyismodiyi, yaxud nozors alinmayacaq doracodo
doyisildiyi kimyovi reaksiyalaridir. Molekulun hor bir elementar manqasi1 bu reaksiyalarda xususi
reaksiya qabiliyyotli qrup kimi istirak edir. Polimeranoloji ¢evrilmo noticosindo elementar
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manqalarin tobiati dayisir, ancaq buna gors polimerlosma doracasi doyisilmir.

Dienlorin (izopren, butadien, xlorpren) vo onlarin vinil monomerlorin (stirol, akril tursusu,
izobutilen) torkiblorindoki C=C rabitosinin yiiksok reaksiya qabiliyotino malik olmasma goro
(izopren, butadien, butadienstirol, butadien nitril vo s) kimyavi aktiv kaucuklar hesab edilir.

Yiiksokmolekullu doymus kaucuklar (uretan, polisulfid, siloksan), osason, kimyovi
reaksiyaya miqdar1 ¢ox az olan vo, adaton, polimeranoloji ¢evrilma tigiin istifado olunmayan konar
funksional gruplarla daxil olur.

Molumdur ki, yiiksok dielektrik xassolorino, uzunmiiddotli yiiksok temperatura
davamliligina, yiiksok riitubats vo ozonadavamliligina vo yiiksok gorginliye doztimliiliiyiine gors
butilkauguk yiiksok vo asagi gorginlikli kabel ortiiklorinin (izolyatorun) hazirlanmasi tigiin qiymatli
xammaldir.

Butilkaugukun c¢atismayan cohoti onun doymamis geyri-polyar kaucuklarla garismamasi
naticasindo vulkanlasa bilmomasidir.

Catismayan bu cohoti aradan qaldirmaq {igiin polyar qruplar (Cl, Br) daxil edilmakls
butilkauguk modifikasiya olunur. Xlorlagmis vo bromlasmis butilkauguk coxsayli rezin
momulatlarin istehsalinda istifads olunur.

Xlorlagsmis butilkaugukun vulkanlagsma surati boyiik olduguna vo homginin bir sira xassolari,
xilisuson do, digor kauguklarla garismasi vo birgo vulkanlagmasi onun istifado olunma sferasini
genislondirir. Modifikasiya olunmus bu kaugukunun asas totbiqolunma sahasi sin sonayesidir.

Ik dofs olaraq torofimizdon elektrokimyovi yolla butilkaugukun xlorlasmas1 hoyata
kegirilmisdir.

Bu mogsadls tutumu 200 ml olan slindrik elektrolizerdon istifado edilmisdur. Elektrolizer
termostat, qarigdirict vo sabit coroyan monbayi ilo tochiz olunmusdur. Elektrod olarag ORTA (anod)
va grafitdon (katod) istifads olunmusdur (Sokil 1).

Sokil 1. Elektroliz qurgusu
1. elektroliz qurgusunun gévdasi, 2-anod, 3-katod, 4-kran, 5-oks soyuducu,
6-ayrici qif, 7-garigdirici.

Xlorlagsma wvasitosi olaraq abqaz xlorid tursusundan, holledici kimi karbon 4- xloritden
(CCly), katalizator olaraq FeCl; — don istifado olunmusdur. 10 q butilkauguk xirdalanaraq 120ml
CCl4 — do hall edilir. Alinmis mahlul, 60 ml abgaz HCI va 0,4q FeCl; elektrolizers alava edilorok
qarigdirilir. Proses sabit coroyan monboyindon 3A coroyan vermoklo 2 saat miiddstindo, 30-35 °c
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temperaturda aparilir. Temperatur elektrolizers qosulmus termostatla tonzimlonir.
Reaksiya basa catdiqdan sonra alinmis polimer ayrilir vo quruducu skafda 50 °C-ds 10-12

saat miiddatindo qurudulur.
Xlorlagma reaksiyanin tonliyi asagidaki kimidir:

CH;  CH, CH CH; CHj C|H3

-CH,-C -CH;-C =CH-CH,-CHy-C +Cl; ——— -CH,- C -CH=C -CHCI -CH, -CH, - C + HClI

CH; CH, CH, CH,

Doymamis butilkaucukla qarsiliqlt tesirde olan halogenin miqdart onun doymamisliq
daracasine miitonasibdir. Hesablama asagidaki tonliklo aparilir:

Mg*L
X = *100
(100 -L)*M; + L(M,+M,)

Burada, - X-halogenlosmis polimerdo halogenin faizlo kiitlo miqdart;

L-butilkaugukda diolefinin faizlo mol miqdari; M;-Butilkaugukda olefinin molekul kiitlasi;
M3, -butilkaugukda diolefinin molekul kiitlasi; M3 —halogenin molekul kiitlasidir.

Buradan bels naticoya golmak olur ki, istifads li¢lin lazim olan halogenin miqdart 0,5% -
don X %-o qodar toskil edir vo daxil edilon halogen elastomers miinasibatdo bu miqdardan iki dofo
artiq olmamaldir.

Halogenin miqdarmin ¢ox olmast polimerin destruksiyasina sobob oldugu {iciin
moqgsadouygun hesab olunmur. Bundan basqa, ogor halogen xlor gotiiriilorss, onda xlorlagan
elastomerin har ikiqat rabitasina bir xlor atomu diistir.

“Kritik” qatiliglara goro hesablamalarda butilkaucukun halogenlosmosi naticosinda -
halogenallil strukturun omals golmasi do ehtimal olunur:

CH,
I
CH, -CH, -CH,- C-CH-
I -HX >|<
- CH,-C =CH - CHy- + Xy — CHj

-CH=C - CllH- CH-CH,-
X

Dihalogenidlorin (1- 5 %) vo ikinci dofo £ - halogenallil strukturunun halogenidlosmasi
nozora alinmur, bels ki, reaksiyanin siirat sabiti birinci reaksiyadan 1000 dafs az olur.

Yuxarida deyilonlora osason belo naticoya golmok olar ki, ilkin ikiqat rabitolorin
konversiyasi faktiki olaraq halogenli butilkau¢ukuna birlogsmis halogenin kritik qatiliga olan nisboti
kimi ifads olunur.

[ XOI‘I& ]
K= ——— 100
[ Xkritik]

Halogenin praktiki daxil olma haddi har bir reaksiya {i¢ilin ayrica segilir.
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TSIKLOALKIL 9VOZLIi DIOKSOLANILAKRILATLARIN SINTEZi VO
HOMOPOLIMERLOSMOSI

Yusifli F.X., Quliyev T.D., Ramazanov Q.9., Quliyev A.M.
Sumgayit Doviat Universiteti, Sumqayit s., Azarbaycan
musa.mustafayev.1962@mail.ru

Miiasir dovrdo doymamis tursularin miirokkob efirlori genis yayilmis monomerlor olaraq
fotopolimerlogmoya qabil kompozisiyalarin torkibinds tikici agentlor kimi genis istifads olunurlar.
Belo monomerlordon molekulun efir hissasindo funksional aktiv qruplar saxlayan akril tursusunun
miirokkob efirlori xiisusi ohomiyyat koasb edir. Bununla yanasi poliakrilatlarin efir hissasino kimyovi
aktiv funksional qruplarin, o ciimlodon tsiklik fragmentlorin daxil edilmasi onlarin asasinda alinan
polimerlarin miixtalif fotohassas materiallarin istehsalinda istifadesine imkan verir.

Bununla olagadar olaraq togdim olunan isdo molekulanin efir hissasindo xromofor qruplar
saxlayan fotohossas poliakrilatlarin alinmast maqgsadi ilo torafimizdon yeni 2- tsiklopropil (1), 2-
tsiklopentil (IT) va 2- tsikloheksil (I11) -1,3- dioksolan-4-il akrilatlar sintez edilmis vo onlarin radikal
polimerlogmasi tadqiq olunmusdur.

I-III monomerlarinin sintezi sxemds gostarilon iki iisulla aparilmigdir.

burada R= ><] ) , > (||),>C> amy ).

Miioyyan edilmisdir ki, tsiklopropilmetil (met) akrilatlarin sintezi {iciin ikinci iisul daha
olveriglidir.

I-III monomerlorinin polimerlosmosi DINiZ-istirakinda 60 °C-temperaturda benzol
mohlulunda aparilmisdir.

Gostorilmisdir ki, homopolimerlosmo reaksiyas: yalniz ikiqat rabitonin istiraki ilo gedir,
tsiklopropil avazli dioksolanil qruplari ise toxunulmamais qalir.

Sintez edilmis homopolimerlorin bir sira fiziki-kimyavi xassalari, o cimlodon orta molekul
kiitlalori vo polidispersliklori toyin edilmisdir.

I-IIl  monomerlorinin ~ homopolimerlosmo  reaksiyalarimin  siirati  metilakrilatin
homopolimerlogsmo siirati ilo miiqayiso edilorok gdstorilmisdir ki, sintez edilmis monomerlorin
polimerlogsma siirati metil akrilatdan daha yiiksokdir. Bu har seydon avval dioksolan qruplarinin
polyar effekti ilo alagodardir.
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1,3-DIPROPARGILOKSI-2-ASETOKSIPROPANIN
TETRAALKIL(ARIL)DISILOKSANLARLA ADDITIV POLIMERLOSDIRILMOSI

"Mustafayev M.M., 'Sariyev H.9., *Cavadova S.H., “Sirinova G.S.
! Sumgqayit Déviat Universiteti, Sumqayit s., Azorbaycan
2 Sumgayit Dévlat Texniki Kolleci, Sumqgayit s., Azorbaycan
musa.mustafayev.1962@mail.ru

Texnikanin siiratli inkigafi istifado olunan polimer materiallarinin istismar xassalorino
goyulan toloblori ildon ilo sartlosdirir. Bununla olagodar olaraq yiiksok temperatura, saxtaya vo
miixtolif aqressiv miihitloro davamli polimer kompozisiya materiallarinin yaradilmasi aktual
mosalolordon biri kimi qarsida durur.

Molumdur ki, doymamis poliefirlor polimer kompozisiya materiallarinin hazirlanmasinda
genis istifado olunurlar. Onlar asasinda alinan polimer kompozisiya materiallar1 qiymatli texniki-
istismar xassolorino malik olduglarindan sonaye vo texnikanin miixtalif saholorindo genis totbiq
olunurlar. Bu materiallar asasinda sonayeds miixtalif ¢esiddo ¢oxsayli momulatlar istehsal olunur ki,
onlarin da mexaniki vo dielektrik gostoricilorinin kifayst godor yiiksok olmasina baxmayaraq,
termiki vo termooksidlogsmo stabilliklori bir godor asagidir. Bu momulatlar homg¢inin asanligla
yanirlar ki, bu da miisyyon monada onlarin totbiq sahasinin miqyasini bir gader mahdudlasdirir.

Deyilonlor nazors alinaraq modvcud todqiqat isinde 1,3-dipropargiloksi-2-asetoksipropan
tetraalkil(aril)disiloksanlarla additiv polimerlosdirilmisdir. Reaksiya heksaxlorplatinat tursusunun
katalizatorlugu ilo aparilmig vo disiloksan qrupu asas, asetoksi qrupu isa yan zoncirdo olan yeni
doymamis oligomerlor sintez edilmisdir:

CH CH
X Pz 3 3
[ |
© R R

fo

Gy, CHy

Si” \Sl/\/\o/v
% I

R

R=CHj (I), Mora=1450, Si 16.18%;: R=CgHs (1), Mors=2485, Si 12.08%.

Bu mogsadlo igarisinin havasi oksigendon azad edilmis quru azotla sixisdirilaraq ¢ixarilmis
qalindivarli siiso ampulaya ekvimolyar miqdarda yeni distillo edilmis 1,3-dipropargiloksi-2-
asetoksipropan, tetraalkil(aril)disiloksan vo katalizator yerlosdirilmisdir. Ampulanin agz1 azot
atmosferindo oridilorok baglandiqdan sonra yag termostatinda 40 saat miiddetinde 110 °c
temperaturda saxlanmigdir. Miioyyon edilmisdir ki, zaman ke¢dikco ampulada qarisiq qatilasir,
hacmi azalir vo rongi saralaraq tiindlosir.

Ampula acildigdan sonra alinan qati kiitlo benzolda hall edilir vo siiziilorok mexaniki
qarisiglardan tomizlonir. Benzol qovulduqdan sonra 170 °c temperaturda Vud orintisi lizerinds 1.5
mm c. siit. qaliq tozyiqdoe vakuumlanir. Alinan oliqomerlorin orta molekul kiitlosi benzolda
krioskopik tisulla toyin edilmisdir.

Qeyd etmok lazimdir ki, sintez olunan doymamis oligomerlarin molekul kiitlasini onlarin
molekulundaki yiiksok reaksiya qabiliyystli Si—H vo —CH=CH-— qruplarinin hesabina asanliqla
artirmaq va hoatta holl olmayan {li¢6l¢iilii polimerlor do almaq miimkiindjir.
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POLISTIROLUN ELEKTROKIMY®OVi SISTEMDO XLORLASMASI

Hoatomov M.M., Muradov M.M., Abdullayeva M.B., Adilova L.I.
Sumgayit Doviat Universiteti, Sumqayit s., Azarbaycan
E-mail: bilalgizi@inbox.ru

Miiasir texniki toraqqi, senayenin miixtalif sahslorinde polimer materiallardan genis sokildo
istifado etmoadon miimkiin deyildir. Ancaq ¢oxlu polimer materiallarinin monimsanilma tempinin
mohdud olmast onlarin bir sira catismazliqlaridan, ssason do yanma vo yangin tohliikesindon
asilidir.

Polimerin yanmast onun makromolekulundan, torkibindoki karbon vo hidrogenin
miqdarindan asilidir. Bunlar1 polimerin yanma vo yanmaya davamliligini artirmaqla azaltmaq olar.
Bu mogsadls antiprenlor, alismani ¢otinlosdiron, alovlanmanin siirstini azaldan slavalor totbiq edilir.
Antiprenlorin kdmoyi ilo yanma prosesini zoiflodon bir neco mexanizm mdvcuddur :

- polimerin par¢alanmasi zamani sorbast radikallarin inhibitorlara tasiri ilo;

- polimerin sathindo oksigenin daxil olmasinin gasisini alan qoruyucu tobagonin yaradilmasi
ilo;

- yanma zonasinda oksigenin daxil olmasina mane olan yanmayan inert qazlar vardir ki,
onlarda oksigeni yanma zonasindan uzaqlasdirir;

- antiprenlorin parcalanmasi, yaxud antipren vo onlarin destruksiyast mohsullarinin digor
maddolarlo garsiligh tesirinden ayrilan istiliyin polimerin udmasi naticosindo, alisma ndqtesindon
asag1 temperatura qodor azalda bilmosi ils.

Yanmanin zoiflodilmasini polimers xlor, brom, fulor, yod, azot, fosfor vo bor daxil etmoklo
hoyata kecirilir. Bu halda prosesin inhibitorlagsmast hidrogen, oksigen vo hidroksil radikallari
atomlarmin aktiv morkozlorinin mohvi bas veran reaksiyalarla slagodardir.

Praktiki olaragq eyni tipli birlogsmalor {igiin halogentorkibli antiprenlorin tosiri J>Br>CI>F
sirast ilo azalir. ©On c¢ox praktiki totbiq olunanlar xlor vo brom torkibli antiprenlordir. ©n ¢ox
effektliliya karbon — halogen rabits enerjisi az olan birlosmolor malikdirlor.

Polistirol vo onun sopolimerlari yiiksok yangin tohliikoli olduqglart iiglin onlarin  genis
miqyasda totbigi mohduddur. Oz—oziino sénmo xassali polistirolun monomer — antipren istifadosilo
alimma metodlart mohduddur vo onlarin halogenlogmis holgoyo malik olmasi, yaxud basqa
doymamis halogentarkibli sistemlorlo qarsiligh tosiri stirolun birgs polimerlogsmasine gotirib ¢ixarir.

Ilk dofs olaraq, torofimizdon elektrokimyovi sistemdo polistirolun polimrtlosmosi hoyata
kecirilmigdir. Bu moqgsadlo tutumu 200 ml olan slindrik elektrolizerdon istifado olunmusdur.
Elektrolizer termostat, qarisdirici, sabit coroyan monbayi ilo tochiz edilmisdir. Elektrod olaraq
ORTA (anod) va grafitdon (katod) istifado olunmusdur. Sxemin qurulusu sokil 1-do verilmisdir.

Xlorlagsma agenti kimi abqgaz hidrogen xlorid, holledici olaraq karbon 4—xloriddon (CCly)
katalizator kimi aliiminium xloriddon (AICl3), oksidlosdirici kimi iso prosesin 6ziindo alinan
natrium hipoxloritdan istifads olunmusdur.

80 q natrium xloridin 5%-1i moahlulu, 2 q natrium sulfat, 80 ml halledicids hall edilmis 10 q
polistirol mohlulu, 10 ml HC1 elektrolizera tokiiliir vo tizorino AlCI; olave edilir. Bundan sonra
sabit coroyan monboyindon 2 saat miiddotindo 4 A coroyan verilmoklo proses 30+40 °C
temperaturda qarigdirmaqla aparilir. Reaksiya basa ¢atdigdan sonra iizvi toboaqo su tobogosindon
ayrilir vo su ilo neytral reaksiyaya qoadar su ilo yuyulur. Xlorpolistirol 3 qat artiq hacmda etil yaxud
izopropil spirti ilo mohluldan sokdiirmaklo ayrilir vo qurudulur. Natrium hipoxloritin istiraki ilo
polistirolun xlorlagmasi bir ne¢o ardicil morhalodon ibaratdir.
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Sokil 1. Elektroliz qurgusu
1 - elektroliz qurgusunun korpusu, 2 - anod, 3 - katod, 4 - kran,
5 - oks soyuducu, 6 - ayrict qif, 7- qarisdirici, 8- termostat

Birinci marhalads polistirol Cl; ils xlorlagir:

H-CH,

- _C -
-CH-CH,] - |
+ HClI
C

@ +nCly —»
n

Ayrilmis HCI prosesin sonraki morholosindo natrium hipoxloritlo xlora qodor asagidaki
reaksiya tizro oksidlosir:

| n

HCI + NaOCl — Cl, + NaOH
Bu zaman alinan Cl, —do xlorlasmada istifads olunur.
Reaksiya su miihitindo getdiyino gora polistirolun xlorlasmasinin ham Clp, ham do HOCI —

un tosiri ilo getmasi ehtimal olunur:

Cly + H,O — HOCI + HCI

-[ -CH-CH,- 7] -
- CH-CH,- |

© +HOC| ————>
-H,0
n n

L i Ll i
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AICIl; Katalizatorunun istiraki ilo xlorlasma asagidaki cxem tizro gedir:

AICIl; + Cl, = AICI, + cl

CH=CH,

Cl
-
+H*
. /
+ SQ

P e
|
Cl

H"+Cl, —» HCI+CI"

Polistirolun xlorlagdirtimasinin optimal goraitini miioyyon etmok ti¢iin miixtolif faktorlarin
tosiri Oyronilmisdir. Miioyyon olunmusdur ki, xlorpolistirolun ¢iximi istifads olunan hslledicinin
tobiotindon ohomiyyatli derecedo asili deyil. Temperaturu 40 °C-don yuxari qaldirmaq
moqgsadouygun sayilmir, ¢iinki temperatur yiiksoldikdo natrium hipoxloritin parcalanmasi
naticasinda xlorpolistirolun xlora gore ¢iximinin azalmast miisahido olunur.

ELEKTROKIMYOVI USULLA BUTILKAUCUKUN XLORLASDIRILMASI

Asurov D.9., Riistomov Y.H., Hosanova T.S.
Sumqayit Dévlat Universiteti, Sumqayit s., Azarbaycan
e-mail: toma.gasanova@mail.ru

Butilkauguk bir sira texniki tolabata cavab vermodiyi lclin onun kimyovi {isulla
xlorlagdirilmast qaz vo yaxud maye xlorla asason holledici miihitinde aparilir. Bu zaman
hoalledicinin torkibindo onun miqdar1 4-7%-don ¢ox olmur vo reaksiya kifayot qodor yiiksok
temteraturda (80-100 °C) getdiyi ticiin he¢ do olverisli hesab edilmir. Ciinki kimyovi xlorlasma
naticasindo butilkaugukun orta molekul kiitlasi hotta 30-40 % asag diistir.

Yuxarida gostorilon problemlori aradan qaldirmaq moagsadilo butilkaugukun elektrokimyovi
iisulla xlorlagdirilmasi daha magsadsuygundur. Ciinki elektrokimyavi prosesds tizvi holledicilordon
vo molekulyar xlordan istifado olunmur. Bu zaman xlorlasdirma su miihitindo aparilir vo
xirdalanmig butilkaugukdan, xlor ovozino iso xlotid tursusundan istifado edilir. Reaksiyanin
temperaturu iso adi atmosfer tozyiqinde 20-35 OC toskil etdiyi iiclin butilkaugukun orta molekul
kiitlasi praktiki olaraq azalmur.

Reaksiyani aparmaq mogsadilo 2 litirlik is¢i hocmi olan elektroliz qurgusundan istifads
edilir. Burada anod materiali kimi titan {izorino ¢okdiiriilmiis rutenium oksidindon, katod kimi iso
paslanmayan poladdan istifado edilir. Qurguya 1 litr 5%-li xlorid tursusu tokiiliir. Eyni zamanda
sistemo 150 q xirdalanmis butil kauguk daxil edilir. Reaklsiyanin temperaturunu 20-30 °c
saxlamagla sistemo 10 saat miiddotindo 3 Amper giiclindo sabit coroyan verilir vo kiitlo qarigdirilir.
Elektroliz naticasindo alinan xlorun tam udulmasi {igiin reaksiya kiitlosi iki sutka orzindo saxlanilir.

Xam butilkausukla xlorlu butilkaugukun bozi xassolori miiqaisali sokildo asagidaki codvoldo
verilmigdir.
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Cadval 1. Xam butilkaugukla xlorlu butilkaugukun miiqaisoli xassalari

S.S. Gostaricilor Xam butilkaucuk | Xlorlu butilkauguk

1 | Qulmaya garsi mohkomlik, kq s\sm” 1,54 15,0

2 | Nisbiuzanma, % 300 110

3 | 100 °C-do 24 saat miiddotindo qocalmadan sonra

4 | Qirilmaya qarst moéhkomlik, kq s\sm* 1,71 16,5

5 | Nisbi uzanma, % 360 100

6 | Elastiklik, % 12 8

7 | Benzolda sisma (20 °C-do 30 doq. miiddatindo) hall olur sigir

Reaksiyanin sonunda polimer sudan ayrilir, disstillo suyu ilo tam neytral miihito godor
yuyulur vo qurudulur. Alinan polimer benzolda hall edilir vo aseton vasitssilo ¢okdiiriiliir. Alinan
xlorlu butilkaucun xarakterik ozliliiyii (CCls halledicisindo 20 °C-do olgiilmiisdiir) 1,155 toskil
edir. Torkibindoki xlorun miqdar1 1,35- 1,42 % olur. Xam butilkaugukun xarakterik ozliiliiyli iso
1,16-dir.

Xlorlu butilkaugukunun xassslorini miiqayise etmok {igiin 100 kiitlo faizi polimer vo 5,0
kiitls faizi sink oksidindan ibarat kompozisiya hazirlanmigdir.

Cadvoldon aydin olur ki, xlor torkibli butilkaugukun moéhkomliyi xam butilkaugukuna
nisbaton daha yiiksokdir.

UCLU-ETILEN-PROPILEN SOPOLIMERININ XLORLASDIRILMIS POLIiZOPRENLO
BiNAR QARISIGININ AXMA GOSTORICILORININ TODQIiQi

Mévlayev I.H., Oliyeva G.A.
Azarbaycan Dovlat Neft va Sanaye Universiteti, Baki 5., Azarbaycan
e-mail: gulnaraaliyeva@mail.ru

Uglii etilen-propilen sopolimerinin (SKEPT-60) xlorlagdirilmis poliizoprenlo (XPI) mexaniki
qaris181 Ipborptoriya vordenasinds 30-40 °c temperaturda 4-5 doqiqo miiddatinds aparilmigdir.
SKEPT-60/XP1I binar qarisigmin torkibi vo nisboti cadval 1-do verilmisdir.

Cadval 1. SKEPT/XPI binar qarisiginin torkibi

Qaris1g81n sifti
Ingredientlorin . 2 3 4 > 6 !
adi
1 |SKEPT-60 100 | 97,5 | 95 925 | 90 85 80
2 | XPi - 2,5 5 7,5 10 15 20

SKEPT-60/XPI binar garisiglarinm orintilorinin miixtalif temperatur vo yiiklorin tosirindon
S =20mm uzunlug olgiisiine sorf olunan zaman gostaricilorini toyin etdikdon sonra miioyyan
hesabatlar1 aparmagla binar qarisiglarmimn arintilorinin hacmi sarfinin qarsigda XPi-nin miqdarindan
asililig1 miisyyon edilmisdir.

Daha sonra iso SKEPT-60/XP1 binar garis181 orintisinin diison yerdayismo garginliyini (1) vo
arintinin yerdoyisma siiratinin (y) hesabatlar1 aparilmigdir.

SKEPT-60/XPI binar garisiglarinin 100, 120, 150 va 170 °c temperaturlarda orintilorinin

yerdayismo siiratinin ¥, yerdoyisma gorginliyindon (1) asililiq oyrilori aparilan hesabatlara osason
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qurulmusdur (sok.1-4).

log 7, s4n™
19 7
100°C
T 7
— 6
T 5
1,7 . 4
- —3
2
T 1
15 |
4.6 4.8 5.0

log 7, Pa

Sakil 1. 100 °c temperaturda SKEPT/XPI binar qarisiglari (1,2,3.,4,5,6,7) arintilorinin
yerdoyisma siiratinin (log 3 ), yerdoyisma gorginliyindon (log t) asililigt

log 7, san’
120°C
19 7T !
' — 6
T 5
4
T 3
1,7 + 2
1
15 |
46 48 50 51
logz, Pa

Sokil 2. 120 °C temperaturda SKEPT/XPI binar qarisiglari (1,2,3,4,5,6,7) arintilorinin
yerdoyisms siiratinin (log ¥ ), yerdoyisma gorginliyindon (log t) asililigi.
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log 7, san’
150°C
T 7
20 4 Gb
4
iR 3
4 2
1,8 1
| 1
16 T /

D

6 48 49 50 51 52
logt, Pa

Sakil 3. 150 o°c temperaturda SKEPT/XPI binar qarisiglari (1,2,3,4,5,6,7) arintilorinin
yerdoyisms siiratinin (log ), yerdoyisma gorginliyindon (log ) asililigt

log 7, sant
1 170°C
22 1
20 |
1,8
46 48 49 50 51

logz, Pa

Sokil 4. 170 °C temperaturda SKEPT/XPI binar garisiglari (1,2,3,4,5,6,7) arintilarinin
yerdayisms siiratinin (log ¥ ), yerdoyisma gorginliyindan (log 7) asililig
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Asilihq oyrilorinin xarakterini tohlil etdikdo miioyyon etmok olur ki, 100, 120°C
temperaturlarda logy — logr asililiginda niimunolor arasi mosafo (addim) bdyiikdiir (1-7 ayrilori) vo

oyrinin xarakteri qeyri-Nyutondur, aditiv artan istiqgamotlidir.

SKEPT/XPI binar garisiq orintilorinin effektiv dzliilityiiniin qarisigda XPi-nin miqdarindan
asililigint dyrondikde goriiriik ki, 100 va 120°C temperaturlarda 6zliiliik diiz xott iizra azalir. Bu o
demokdir ki, XPi, SKEPT- 60/XPI qarisiginda oziinii plastifikator kimi aparir, lakin 150-170°C
temperatur intervalinda oyrilorin xarakteri doyisir. Belo ki, ayrinin xarakteri diiz xott {izro deyil,
qgeyri diiz xatdir, yani geyri-Nyuton xarakterlidir.

Effektiv ozliililyiin qarigigin torkibindo XPi-nin migdarindan asililiq oyrisinin xarakteri
qarisigda XPi-nin migdar1 50 k.h.-o gadar olduqda diiz 7,5 k.h.-don ¢ox olduqda iso geyri-diiz xotdir
(oyridir).

Orintilorin xarakterinin tohlili bizo demays osas verir ki, sistemda XPI-nin miqdar1 5,0 k.h.-
don ¢ox olduqda 150-170°C temperaturda qarisiqda tikilmo giiclii gedir. Demali, SKEPT- 60/XPI
sisteminda XPI-nin miqdarm 5,0 k.h.-don artiq gétiirmak mogsads uygun deyil.

KAIICYJIUPOBAHUE CYIIEP®OCPATHBIX I'PAHYI
INIEHKOOBPA3YIOINUM ITOJIMMEPHBIM MATEPUAJIOM

lPyCTaMOB AN., 2Camenon M.M., 3MaMenona I'.M.
1HHcmumym noaumepHvix mamepuanod HAHA, e. Cymeaum, Azepbatiodncan
2CyMeaumcmuj 2ocyoapcmeenHulil ynugsepcumem, 2. Cymeaum, Azepbaiiodxcan
3 Asepbatioscanckuii 20cydapemeentblii yHusepcumen Hegmu u RPOMbIULIEHHOCL,
2. baxy, Azepoatioscan
musa.mustafayev.1962@mail.ru

M3BecTHO, UYTO BaXXKHBIM (AKTOPOM pOCTAa CEIbCKOXO3MCTBEHHOTO MPOM3BOJACTBA Ha
COBPEMEHHOM JTale SBISETCS YBEIMUEHUE Yypoxkas ¢ €AMHMUIBI [IOCEBHOW IUIOIIAJIH.
WHTeHcupuKanus CcenbCKOX03IHCTBEHHOTO IPOM3BOJACTBA CBs3aHa C POCTOM IPOU3BOJCTBA
MUHEpaNbHBIX ynoOpeHuil. [loaToMy mnapannenbHO ¢ yBEIWYEHHEM BaJlOBOTO IPOU3BOJICTBA
yaoOpeHuil HeoOXOJUMO TMOCTOSHHO COBEpILICHCTBOBATH KadeCTBO M IOBBIIIATH CTENEHb
YCBOSIEMOCTH MUHEPAIbHBIX YAOOPEHUH pacTeHUsIMHU. Pe3ynbTaThl arpoXMMHUYECKUX HCCIeA0BaHNN
MOKa3bIBAIOT, YTO CTENEHb UCIOJIb30BaHUS YIOOPEHUH paCTeHUSIMHU HEJOCTAaTOYHO BBICOK, 3a CUET
BBIMBIBAHUSI OOJIBIIIOIO KOJIMYECTBA MUTATENIbHBIX BEIIECTB, BXOJAUIMX B COCTaB 3TUX YIAOOPEHUI,
MIOANOYBEHHBIMU BOJAaMH. Takoe TOJOKEHUE MPHUBOAUT K MOBBIIICHUIO YAEIBHOIO pPACXola
ynoOpeHuil Ha noJisix 0e3 u3MeHeHus ypoxkaitHocTu. C Ipyroil CTOpOHBI, BBIMbIBaHUE YOOPEHUI B
MIOYBEHHBIX YCJIOBUSX SBISETCS HEXENaTelIbHbIM (PAaKTOPOM C HKOJOTMUECKOW TOYKH 3pEHHS.
Kpome Toro, HekoTopsle yIOOpeHHMs] HMEIOT HEYJOBJIETBOPUTEIbHBIE (PUIUKO-XUMHUECKHE
CBOMCTBA, YTO 3aTPyAHSAET UX TPAHCIOPTUPOBAHHE, XPAHEHHWE M BHECEHHE B MO4BYy. C LEIBIO
MOBBIIEHUS Y3PPEKTUBHOCTH UCIIOJIb30BAHUS U HEKOTOPBIX CBOMCTB YAOOPEHUH B MOCIIETHUE TO/IbI
BEAYTCsl IIUPOKHE UCCIENOBaHMS B OOJIACTH KAlCYJIUPOBAaHUS MX TpaHyl pa3IHuHBIMU
wieHkooOpaszoBarensimu [1,2]. Tlpu stom ynydmeHue (GU3NUECKUX U arpOXUMHYECKHX CBOWCTB
yI0OpeHu# CBA3aHO CO CHUKEHHUEM TUTPOCKOITUYHOCTH TPaHyll, yCTpaHEHHUEM UX CMEIIMBAEMOCTH,
YBEJIMUEHUEM MEXaHHYECKOW TPOYHOCTH M MpHJAHHEM JTHUM yJIOOpEeHUsIM CBOMCTBa
MPOJIOHTUPOBAHHOTO JeiicTBUsA. PaboThl MHOrMX HccieqoBaTesiell IOKaszaldd, YTO CKOpPOCTh
pacTBOpPEHUS KaIlCyJIHPOBAHHBIX T'PaHyJl yI0OpEHUI B MOYBE 3HAYUTEIILHO MEHBIIIE 10 CPABHEHHUIO
C HEKalCyJIupOBaHHBIMH. OJTa CKOPOCTb ompeaessercs AudQy3HOH NPOHUIAEMOCTBIO IUICHKH,
CBA3aHHOM C MPUPOJION NOJMMEpa, KOHIEHTPALMEN €ro paCTBOPA U TUIIOM PAaCTBOPUTEIS.

W3BecTHO, 4YTO KalCyJIMpOBaHWE TpaHyJd MHUHEpPAIbHBIX YIOOpPEeHUH, Kak OAMH W3
3¢ PEeKTUBHBIX METOJOB TMOBBIIICHUS KOI(PPUIIMEHTA WX UCIOJIB30BAHUS PACTECHUSMH, MOTYUUIIO
LIUPOKOE IPUMEHEHHE.
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[lenpto  Hacrosimield  pabOTHl  SBJISIETCS  M3YyYCHHE KHUHETHKH  pOCTa  TOJIIMHBI
Karcyaoo0pa3yromiel moJIMMEepHOH TIJICHKH.

Takoe uccnegoBaHle UMEET TEOPUTHUECKOE U MPAKTUYECKOE 3HAYECHUE, TaK KaK B ammapare
C TICEBIOOKIKEHHBIM CJIOEM IIPOIECC KACYIUPOBAHUS MPOTEKAET B CIOMKHBIX TEXHOJIOTHUECKUX
YCIIOBHSX.

Kunernka pocTta TONIIMHBI NOJIMMEPHON IJICHKM HAa €IMHUYHBIX TpaHylax chepudyeckont
(opMBI MOXKET OBITH OIKCaHa CISYIOIUM YpoBHEHHEM [3].

- 1 m
8 = ED" [exp(—zjffm m”: .ng) - 1]

o

rzie, Yk -KOHe4Has TOJIIMHA MONMMEPHOM IIeHKU Ha rpanynax; De-npuBeneHnbIii quamerp
UCXOJHBIX TpaHyn; ™Mr, Mue-MaccoBas Mojaya KarCyJMpPOBaHHBIX TpaHyd cynepdocdara B
anmapaT M Macca TpaHyl B ICEBIOOKMKXEHHOM Cloe; finc -kuHeTHueckuil ko>pduiueHt npu

KallCyJMpPOBAHUU TpaHysl B ammapare ¢ ICEBJOOKMKEHHBIM CII0€M; X -70Jsl 3arpy’kaeMoro
KOJIMYeCTBa MaTepuasia, NpeObIBaioIas B TCEBJOOXKIKEHHOM CJO€ HE MEHee ONTHMAaIbHON
IPOAOIKUTETBHOCTH.
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IKCIHEPUMEHTAJIBHOE HCCJIEAOBAHHUE IMTPOLECCA
I'PAHYJIMPOBAHUS ITOPOIIKOOBPA3HOI'O CYIIEP®OC®DATA
N KAIICYJIMPOBAHME I'PAHYJI BUOPA3JIAT'AEMbBIM
INOJIMMEPHBIM MATEPHUAJIOM

CamenoB M.M., AckepoB A.b., MamenoBa A.A., HusizoBa A.A., Anuea C.I'.
Cymeaumcxuti cocyoapcmeennwiil yHugepcumem, 2. Cymeaum, Azepoatiosxcan
musa.mustafayev.1962@mail.ru

[Tpouecc rpaHyssIUU NOPOLIKOOOPAa3HBIX MaTepUATIOB HAUMHAETCS MPHU HE3HAUYUTEIHHOM
cojiepKaHuU Biaru. Takoe CpoJCTBO K I'paHyJ000pa30BaHUIO CBSI3aHO C T€M, YTO B OYEHb TOHKOM
MBUIEBUTHOM MaTepuaje 3aMeTHO MpPOSBISIOTCS BaH-/I€P-BAaJbCOBBIE CHUJIBI CIETVIEHUS YacTHII.
N3BectHo [1], 9TO yacTuubl Menbue 1 MKM MOJ AEMCTBHEM 3THUX CHJI arJlOMEpPHUpYIOTCS, T.€. NPHU
NepeMelIeHN MaTepuaia, HanmpuMep IMpU OKaThIBAHMM €ro BO Bpamaromemcs Oapabane,
CHEIUISIIOTCS APYr € JpYroM, o0pa3ysi MeJKHe IIApUKH, KOMOYKH. DTOMY CIIOCOOCTBYET U
ANEKTPOCTATUYECKUHN 3aps]] YacTUIl, KOTOPbIA OHM MOTYT HPUOOPECTH BCJEICTBUE TPEHUS IMPHU
M3MENbUCHUH W TepeMellleHud. B mpoueccax TrpaHyIMpOBaHHS MUHEPAIbHBIX yI0OpEeHUH
MOJIEKYJISIPHbIE CHJIBI MPUTSDKEHUST U DJIEKTPUYECKUH 3apsia ACMCTBYIOT KakK JIOMOJIHHUTEIbHBIE
(bakTopsl pH arIOMEPUPOBAHUN MOPOLUIKOOOPA3HOIO MaTepualia U He MMEIOT CaMOCTOSATEIBHOTO
3HA4YeHHUs, TaK KaK pa3Mepbl 4acTULl OOBIYHO HE MPEBBILAIOT | MKM, a pacCTOSHUSA MEXIy HUMHU
CPaBHMUTEIBHO BEJIUKHU.
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[lenpro JAHHOTO WCCIENOBAHUS SIBISETCS yNy4IIEHHE Ka4eCTBEHHBIX M KOJIWYECTBEHHBIX
MoKazaTee  TrpaHyaupoBaHHOro cymepdocdara TyTeM HCIOIb30BaHHS  J100aBKH-CMECH
MPUPOJHOTO [EOJIUTa C THAPOKCHIOM aMMOHHS JJIsSi YMCHBIICHUS IOPUCTOCTH, YBEIHUYCHUS
MIPOYHOCTH, a Takxe oOoramieHust cynep@ochaTHbIX TpaHyll JTOMOJHUTEIbHBIMU MUTATEIbHBIMU
JJIEeMEHTAMHU- a30TOM, KaJIMEeM ¢ MarHhueM ¢ TIOCICAYIONIMM KAalCYyJIUPOBAHHEM TpaHysI
OMOPAa3I0raeMbIM MOJMMEPHBIM MaTEPUATIOM.

C 1enplo yBeJIMYEHHUS MPOYHOCTH IPaHyN B KauecTBE JOOABKH M YBIIAXHSIOUICH KUIKOCTH
UCTOJIB30BaH cMech reosnta 1 pactBopa NH4sOH, a B kauecTBe 6HOpas3noraeMoro mojuMepHOro
Marepuanga HCIOJb30BAIM HaTpuih  kapOokcuMmeruinemnonoza (Na-KMILI), mnomydeHHblld B
nabopaTOpHBIX YCIOBHX [2]. YBinaxkHeHHe mopomkooOpa3Horo cymnepdocdara BbilIeyKa3aHHBIM
pacTBOpoM, 00ECIIEUHBAIO YBEJIMYEHHUE MJIACTUYHOCTH MaTepujia U arjoMepUpOBaHUE YACTHIL MIPU
IpaHyJUPOBAHUU. Y CTAHOBJICHO, YTO MPU MAJIOM KOJHYECTBE JKUIKOCTH OHA 00pa3yeT OTJebHbBIE
«MOCTHKW», T.€. MEPEMbIUKH MEXAy TBEpAbIMU YaCTUIAMU B MecTaXx HUX KoHTakTa. Ho mpu
ONTUMAJIHFHOW BJIQKHOCTH PACTBOP MOKET IOJHOCTBHIO 3aMOJIHUTH MOPBL. B 000MX 3THX Clydasx
NCHCTBYIOT  KalWJUIApHbIE CHJIBI  CHEIUIGHWS W CHUJIbl  TIOBEPXHOCTHOTO  HATSHKEHHUS,
o0ecTeYnBaONIIUe arjJoOMEepUpPOBaHUE T.e. 00pa30BaHME W YBEIMYECHUE MPOYHOCTH rpanyi. OHH
OTIPEETSAIOTCA TOBEPXHOCTHBIM HATSDKEHHEM M KalWUIAPHBIM J1aBICHHEM, BO3HHMKAIOIINM B
KHUJKUX TepeMblakax. [I[pouHoCcTh 00pa30BaBIIECs TpaHyIIbl 00SCIICUNBACTCS CUJIAMH aJIre3Ud U
KOOTe3MH. YBIAXKHSIIONIMIA PAacTBOp HMMEET 3HAYUTENbHYIO MMOABMKHOCTb, HO CHUJIBI aAre3ud U
KOOTE3HH TPEISITCTBYIOT Pa3pyIICHUIO TPAHYJIbI, T.€. )KHJIKHE MOCTHKH JIUIIb MIEPEMEIIAIOTCS TIPH
nedopMaluu rpaHyi, Ho He paspbiBatoTcs. C yBeIMUEHUEM BSI3KOCTH YBIQXKHSIOMIEH KHIKOCTH
BJIMSIHME THUX CHJT Bo3pactaert [3].

B mpouecce rpanynsuuu - mopoikooOpasHoro — cymepdocdata C  yBIaKHEHHEM
BBHIIICYKA3aHHON JKHJIKOCTBIO KpPOME JKHUIKHAX TICPEMBbIUEK, TakKKe OOpa3ylTCs W TBEPIbIC
nepembluku. OOpa3oBaHHe TBEPIBIX MEPEMbIUEK MEXKAY YaCTHIIAMH T'PaHYJIUPYEMOro Marepuala
npoucxoauT B pesyabtare Kpuctammusamun Ca(HoPOs)2, Mg(H2PO4),, NHiH,PO4 u3 sxuakoit
¢da3pl TpaHyn NMPU WX BBICYIIMBAHMM M B PE3yJIbTaTe XMMHUYECKON pPEaKIMH MEXIy CBOOOIHOM
(dbochopHOIi KUCIOTOM, copepIKalleiicss B moporkooOpazHoM cynepdocdare u aMMradHON BOJOH,
COJIep>KaIleiicss B YBIKHSIOMIEH KUAKOCTU. Bce 9TH sSBIEHUS MPUAAIOT TPpaHylIaM HEOOXOIUMYIO
MPOYHOCTb.

W3BeCcTHO, YTO IEONUT COAEPXKHUT B ompenencHHoM komuuectBe SiO;,Fe,0, Al,Os, K0,
KOTOpBIE B TIpoIlecce TpaHyJI000pa30BaHUS 3alONHSIIOT TOPHI TPaHYNI M TNPUAAIOT UM Ooee
BBICOKYI0O MEXaHHYECKYI0 MPOYHOCTh. A cBoOOomHas ¢ocdopHas KHUCIOTa, colepkaiiascs B
MmopokooopasHom  cynepdocdare, YaCTUYHO pearupyer ¢  MHUHEpaJaMH  KaJbIUTa,
COJIEp>KaIIerocs B IEOJUTE U aMMHUAYHON BOJOH, CoJieprKalllelics B yBIaXHSIOMIeH xuakoctu. [Ipu
ATOM MPOUCXOJAT PEAKIUHU MO CIASAYIOIINM YPaBHEHUSIM:

2H3PO4+C&C03—>C3(H2PO4)2+2H20+C02
2H3PO4+M gCO3—)Mg(H2PO4)2+2H20+COZ
H3zPO4+NH,OH—NH4H,PO4+H,0

Takum  oOpazoMm, TONyYeHHBIH  TpaHYJIMpPOBaHHBIA  cymepdochar  oboramaercs
JOTOJTHUTEIHHBIMH MMUTATEIHHBIMH JIEMEHTAMH, TaKUMH Kak a30T, KaIW{d U MarHuid. Bnusane
100aBOK Ha (PM3MKO-XUMHUYECKHE U MEXaHUYEeCKHe MOKa3aTel IpaHylIupoBaHHOTrO cynepdocdara
M3yYaId KCTIEPUMEHTAIBHBIMHA UCCIIEIOBAaHUSIMH, TIPOBEJICHHBIMH B JIA0OPaTOPHOM TPaHYIISATOPE.
B OapabGanuplii ammapar uis yBIQXHEHHUS TOpoIIKooOpasHoro cymnepdocdara ¢ MOMOIIbIO
(OPCYHOK, pacTOIOKEHHBIX B HECKOJIIBKMX TOYKaX IO JUIMHE, ITOJIABAJIOCh CBS3YIOIIEE BEIIECTBO
coctaBa (Mmacc. %): neonut-25-38; NH4OH-14-15; HyO-47-51. Pe3ynbTaThl 3KCHEpUMEHTATBHBIX
UCCIIeIOBAaHMM MTpHUBEIEHBI B Ta0. 1.
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Tabmuna 1. 3aBUcUMOCTh PU3UKO-XUMUYECKUX U MEXAaHUYECKUX MMOKa3aTesIe U cocTaBa
TOTOBOTO MpoyKTa (Macc. %) OT KoJM4YecTBa J00aBKU
(ueonur-35-38; NH,OH-14-15; H,0-47-51)

CooTHOLIEHNE P,0Os5 P,Os N K,0O MgO H,O A Breixon

cynepdocdara | (ycB.) | (cB0O.) MlIla Q, %

Y CBSA3YIOIIECH

JKUIKOCTH

1:0,10 18,21 3,52 0,25 0,12 0,14 0,87 0,8 57,6
1:0,15 18,53 2,95 0,44 0,15 0,18 0,93 0,9 58,8
1:0,20 18,85 2,58 0,63 0,18 0,26 1,01 1,0 60,2
1:0,25 19,02 1,75 0,86 0,24 0,30 1,09 11 63,7
1:0,30 20,03 0,28 1,56 0,34 0,40 1,12 2,6 84,6
1:0,35 20,26 0,24 1,62 0,37 0,43 1,25 2,7 85,1
1:0,40 20,45 0,18 1,70 0,42 0,45 1,36 2,8 86,2
1:0,45 19,31 0,12 1,73 0,46 0,48 1,39 1,2 65,4
1:0,50 18,75 0,10 1,75 0,50 0,52 1,45 1,0 58,5

Kak cnemyer w3 TaOiuibl, HauOoJee BBICOKAS IMPOYHOCTh TPaHyN JOCTHUTACTCS TIpU
COOTHOIIEHUH TopoIIKkooOpa3Horo cynepdocdara u csazyromiero Bemiectsa 1 : (0,30-0,40). IIpu
3TOM pPACXOJ] M3BECTHAKA ITOJIHOCTBIO MCKIIOYAETCS, a KHUCIBIA cynepdochaT HEUTpaau3yercs
aMMHMA4YHON BOJIOH, BXOJIIEH B COCTaB YBJIAKHSIOMICH JKUIKOCTH, a TaKKE YaCTUYHO
HEUTpamu3yeTcss MUHEpaJlaMU KaJbIIMTA, BXOJSIIETO B COCTaB ICOJIUTA, KAICYJIMPOBCHHE KE
rpaHy’, TUIEHKOOOPa3YIOIIUM TOJMMEPHBIM MaTEpUATIOM MPHIACT MUHEPAIBHBIM  yI0OPEHUSM
MPOJIOHTUPOBAHHOE JICHCTBHE.
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TSIKLIK ASETAL 9VOZLIi TSIKLOPROPIL VINIiL EFIRLORININ
SINTEZi VO POLIMERLOSMOSI

Qarayeva S.H.
Sumgqayit Déviat Universiteti, Sumqayit §., Azarbaycan
musa.mustafayev.1962@mail.ru

Vinil monomerlorindan forqli olaraq vinil efirlori radikal polimerlogsma reaksiyalarinda aktiv
istirak etmirlor. Polimerlosma noticosindo alinan polimerlorin molekul kiitlolori (MK) asagi,
polimerlosmo prosesi isa uzun miiddatli olur. Homopolimerlosmadon forqli olaraq vinil efirlori
birgopolimerlosmo reaksiyalarinda foal istirak edirlor vo noticodo ¢ox ohomiyyatli birgopolimerlor
almir. Vinil efirlori bir qayda olaraq kation polimerlosmo reaksiyalarinda ¢ox foaldirlar. Bu
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bilavasits vinil efirlorinin qurulusundan asili olur. Vinil efirlorinds ikiqat rabitonin yanina miixtolif
tobiotli funksional qruplar saxlayan alkoksi- vo ya tsikloalkoksi- qruplar daxil etmoklo onlarin
radikal polimerlogsmo reaksiyalarinda reaksiyaya girma qabiliyyatlorini doyisdirmok miimkiin olur.
Bu mogsadlo toqdim olunan isdo tsiklopropan holgosindo tsiklik asetal qruplari saxlayan vinil
efirlori sintez edilmis vo onlarin radikal reaksiyalarinda istiraki vo alinan mohsullarin qurulus vo
xassalori, homginin polimerlosmaosi todqiq olunmusdur.

Ilkin monomerlorin sintezi asagidaki reaksiya sxemi iizro aparilmisdir:

cl o~
/\ /\ LCly /\O/V<C| Na/DMFA /\O/v<o-J(CH2)n

HO- (CH,),-OH

n=2+4
Reaksiya sxemindon goriindiiyli kimi vinikoksi ovazli tsiklopropil asetallar miivafiq hem-
dixlor tsiklopropil toromolorindon NaH istirakinda miivafiq diollarin tesirindon alinir, reaksiya
DMF mohlulunda aparilir.
Alinan birlogmolors radikal inisiatorlar istirakinda tiollarla tosir etdikdo (polimerlogmo
prosesinin model reaksiyasi kimi) reaksiya yalniz vinil qrupundan gedir vo noticodo monoaddukt

alinir;
(@] H O
N RS N
(CH), + RSH —> /v< (CHy),
/\O/V<O _ \AO o

Tadqiqatlarin noticolori gostordi ki, asetal qrupundaki metilen qruplarinin miqdarindan asil
olmayaraq, birlosmo reaksiyasi yalniz ikiqat rabitodon gedir va reaksiya mohsullarinin ¢iximi demok
olar ki, migdari olur.

Model reaksiyalarin naticaloring asason guman etmak olardi ki, radikal polimerlosma zamani
proses yalniz vinil qrupunun agilmasi ilo getmolidir. Hoqigoton do radikal inisiatorlar istirakinda
sintez olunmus monomerlorin polimerlogsmasi zamani1 ancaq ikiqat rabitonin qirilmasi miisahido

olunur.
0
N ] O—\
(CHy)y, —=—> M (CH,)
A~ <K A v ik,
/\O o/ 5 o)

Miioyyon edilmigdir ki, alman polimerlorin MK-ri polimerlosmo miiddstindon vo
temperaturdan asilidir. Bu doyison parametrlorin artmasi alinan polimerlorin  MK-nin artmasina
sobab olur. Sintez edilmis monomerlorin, model reaksiyalari naticosindo alinmis adduktlarin vo
polimerlorin quruluslart spektroskopiya vo kimyavi analiz tisullari ilo dyronilmisdir.

MOJIN-N-(@EHAJIITU)-AJTKAJIAMUIBI B KAYECTBE KJIEEB M TOKPLITHUI

Mawmenaaues I'.A., Mamenosa J.C., I'yceitHoBa A.J., 3eitnasioB H.A., CanaeBa 3.4.
Axyuoneproe oouecmeo « Hayuno-ucciedosamensbckutl U npou3800CMEeHHblI YeHmp
Oneguny, AZ 1025, yn. H.Paguesa 29, 2. baxy, Azepbaiioxcan
e-mail: olefin-merkez@mail.ru

W3BecTHBI OJIMMEPHI U COMOJIMMEpPHI, KOTOpble 00J1a/1al0T IIEHHBIMUA CBOWCTBAMH U MOTYT
OBITh UCIOJIL30BaHbI B HEPTEN00bIYE, B KAUECTBE MPUCAJOK AJIs pa3IUUHbIX HE(PTEPOIyKTOB, IPU
OYHMCTKE CTOYHBIX BOJ, NMPHU MPOU3BOACTBE OyMaru, KOCMETHMYECKHX IPENapaTroB, B TEKCTUIBHOM
OPOMBIIUICHHOCTH U T.A. [lpumeHeHne N-3aMeIlEHHBIX [OJIMAMHIOB B KauecTBE KIIEEB
NpPEJCTaBIseTC MEPCHEKTUBHBIM, B IEPBYIO ouepeAb Omarofaps Hanuuuio N-3aMeleHus,
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MPHUAAIONIETO MOJIUMepaM THAPOPOOHOCTh, B OTIWYHE OT WHAWBHIYAITbHBIX TOJHAMHMIHBIX
MOJIMMEPOB C HE3aMEIICHHOW aMUJIHON TpyIIoW, OOJBITMHCTBO M3 KOTOPHIX HEYCTOMYHBO K
JEWCTBUIO BJIArH.

[Tonumepuszanusi N-3aMelleHHBIX (MET)aKpUJIaMHUAOB TMPOBOAMIIACH MPH  PA3THMYHBIX
TEMIIEpaTypax B MPUCYTCTBUU MHUIIMATOPOB PAIUKAIBLHON MOTMMEPU3ALMN — IEpPOKCHIa OeH30MIa
(ITb) mnu azobucuzoOyruponutpmwia (ABH) ~ 0,5 — 2,5% wmac. YcraHoBieHo, 4TO mpoiecc
MOJIMMEPU3ALMA HUMEET SIPKO BBIPAXKEHHBIN aBTOKATAJTUTUYECKUNA XapakTep C BO3pacTaHHUEM
CKOPOCTH peakllid, HayuHas C caMoOil paHHel craguu mnpeBpaimieHus. [IpeaenbHble TTyOMHBI
NPEBPALIICHHST BO3DPACTAIOT C YBEIMYCHHEM Temmeparypbl. Tak, ecim mpu 50°C  rimy6uma
npespaiieHus cocrasisieT —40%, To nmpu 60 %C 1 70 °C coorBercrBenHO cocrasmser 65 u 95%.

[Momumepu3anueid N-(heHUIITII)-aKpiil- U METaKPUIAMUIOB TOTYYEHBI:

- mou- N-(enmmTun)-akpunamubl (n- N -ODAA)

. + CH, - CH - CO - NH - CHj - CH, - CgHs

n

rae n = 73-86
- moiu- N-(permmTun)-merakprtamuasl (n- N -O5MA):
CHs
. + CH2-C-CONH-CHZ-CHZ-CGHsln
l
rae n = 62-73

[Tonumepsl, mMONydeHHBIE HAa OCHOBE N-3aMEHICHHBIX (MET)aKpUIaMHUIOB SIBISIOTCS
MOJYNPOAYKTAMU TPU MOJYYEHUH HAa UX OCHOBE KOAryJsIHTOB, NOKPBITUW, KJIEEB, TEKCTHJIbHBIX
BEILIECTB, HMOHOOOMEHHBIX CMOJ, TIOKPBITUH, BOJOPACTBOPUMBIX IUICHOK, (OoTOrpapuiecKux
SMYJIbCUM H T.J.

HekoTopsie cBoiiCcTBa MOTYYEHHBIX MOJIMMEPOB MPEACTaBICHBI B TabmuIe 1.

Tabmuua 1.Hexoropsie xapaktepuctuku noiau- N-ODAA, nonu- N-OOMA,

nomu-N-JIJTAA
Mou. [Toreps
Temmneparypa
[Tomumepsr™ Macca n ] mnapnenns | VACCEI DK
m e 200°C (%)
[n]x10 ITA
momN | 1516 | 7386 0,32 70-75 4-5
i;f;;‘dﬁ 13-14 | 6273 0,30 65-70 45
?ﬁﬁ" 1,921 | 63-68 0,37 80-84 34

* monu- N-(penmmatmn)-akpunaMuasl — N-N-ODAA

noni- N-(dbennmatun)-merakpunaMusl (n- N -OOMA)

nonu-N-(monermn)akpunamun (n- N -JIJTAA)

B nocneanue roapl MHUPOKO UCHONB3YIOTCS BojopacTBopruMble (CO) moiaumepsl Ha OCHOBE
a30TCOJIEpXKAIMX METAaKPHIOBBIX MOHOMEpoB (AMM) u mnpuUMEHSIOTCS B KadecTBE KIIEEB,
MOKPBITUH, (PIOKYIISIHTOB MPU OYMCTKE CTOYHBIX BOJ, B HeTeq00bIue, MpU MPOU3BOACTBE OyMaru,
KOCMETHYECKUX MPENapaToB, B TEKCTHUJILHON U IPYTUX OTPACIIAX MPOMBIIUICHHOCTH.

BonHble aucnepcud  MOJUMEPOB NPUMEHSIOT B KauyecTBE KIIEEB, IOKPBITUH U
MPONUTHIBAIOIIMX COCTABOB, a IMOJYYAlOT AMYJIbCHOHHOM cOmoJuMepHu3aluerd (QpyHKIIHMOHATbHBIX
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MOHOMEPOB aKpUJIOBOTO U METAKPHIOBOTO psna. [IOKpbITUS U3 3TON UCIIEPCUU HE MU3MEHSIOTCA
nociie 30-mHeBHOTO MpeObIBaHus B 5-%-HOM BOJTHOM PacTBOPE CEPHOM KMUCIOTHI MITH IICTOYH.

Ha puc. 1-2 npencranenst ITA u TT'A kxpuBbie MoHOMepoB: N-(heHmndThI)-akpriamMu u
N-(dbenwmsTin)-Metakpuiamu.  [lodydeHHbIE — MMOJUMEPBI  OTHOCATCS K TEPMOCTOHMKUM
coequHenusM. [lo ganuem JITA nortepst macchl npu 200°C cocrasmser 4,0 u 2,0 st IIOJIMMEPOB
N-(pennmatun)-akpuaamuaa u N-(heHHIITHI)-MeTaKpUIaMuIa COOTBETCTBEHHO.

Cononumepsl, coJiepxKaninue N-ankokCUMeTUIaMUIbI a, [-HEeHACBIIICHHON
MOHOKapOOHOBOM KHCIIOTBI, MCHOJB3YIOT JJsi MPOU3BOJACTBA JIMIKHUX, JEKOPATUBHBIX IUJICHOK U
M30JIUUOHHBIX  JiIeHT. IlpoaykTel  comonmumepusauuu  N-(amkui)-metakpuwiamuaoB, NiN-
(IManKuiI)akpuiIaMHIOB TIPHUMEHSIOTCS B KAuyecTBE KpOBE3aMEHUTENEW [UIsl  CBS3BIBAHUS
OMOJIOTMYECKH aKTUBHBIX BEIIECTB MEMOpaH M HAIMIOJIHUTENICH XpoMaTorpaduIecKuX KOJIOHOK.

CunresupoBanubie N-(benumTm)-amuasl (N-ODA) akpuiioBoil 1 METaKPUIOBOM KHUCIOT
TaKKe MPUMEHSUIUCh B KAYECTBE AHTUCTAPUTENCH BYJIKAHW3aTOPOB CHHTETUYECKHX KAay4dyyKOB, B
YaCTHOCTH MPOTEKTOPHBIX pe3uH. M3BECTHO, UTO B KauyecTBE aHTHUCTAPUTENCH — aHTHO30HAHTOB
npuMmensitorcss NjN-3amenienHbie GeHwIeHquamMuapl. [1lo3ToMy, MO aHAJIOTHMH C W3BECTHBIMH,
noyiyueHHble N-3aMelIeHHbIe aMUbl MOKHO OTHECTH K AHTHUCTapUTEISIM HMEHHO TaKOro THIIA
JercTBUsA. MexaHu3M JeiCTBUSL aHTHO30HAHTOB BO MHOTOM BCE €II€ HE SICEH, OJHAKO CYILIECTBYET
MHEHHUE, YTO OHH, SBISAACH 00Jiee pPeaKIMOHHO-CIIOCOOHBIMH, YeM KayuyyKd M PE3UHBI, 00pazyroT
IJIOTHBIN 3aIIUTHBIN ciioi. OHAaKO, KaK MOKa3ald Pe3yIbTaThl UCIBITAHUN B HEKOTOPBIX CIIy4asix
IpU TMpPUMEHEHUU N-3aMelIeHHBIX aMUJOB YBEIMYMBAJIacCh TEPMOCTOMKOCTh PE3UH, T.€. MOXKHO
CUMTaTh, 4TO N-((EHWUIITHI)-aMUIbl KApOOHOBBIX KHUCJIOT O0JIaIal0T B KaKOW-TO CTENEHU WU
AHTHOKCHJIAHTHBIMU CBOMCTBAMHU.

dm/dt

[

s 32

Temnepartypa,’C
"~
Temnepatypa, C

am,% TI ~
T,=190

30

40

50

MoTepst macchr

Te %g = 330" Te%og=339"

60

IMoreps macenl, %o

70
80

90

Puc.1. ITA-N-(bennmatin)-akpuiamuna  Puc.2 ATA - N-(dbenumaTin)-
MeTaKpHIaMuaa

Jlanee Obuta clenaHa IOMNBITKA MCIONB30BaTh MNOJy4eHHble N-((heHWIdITHI)-aMUabl B
KauyecTBE MHIMOUTOPOB KOppo3uu. M3BECTHO, YTO B KayecTBe MHTMOUTOPOB YAacTO MPUMEHSIIOTCS
N-3ameleHHble COSAMHEHUS aMHHHOTO THIIA, KOTOpble O00pa3ylioT C MEPEKUCHBIM pPaIHKaJIOM,
ABJIAIOIIAMCS OCHOBHBIM HCTOYHUKOM IIPOTEKAHHS KOPPO3WH, MAJOAaKTHBHBIA paguKal, HE
CIIOCOOHBIN HEPTUYHO MPOJOIKUTD LEb.
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HOJYYEHHUE U TIPUMEHEHUE OTBEPKJAEHHBIX [TIOJIN®UPOB HA OCHOBE
OKHCH ITPOIINJIEHA CO CTUPOJIOM

Mawmenosa J.C. , CanaeBa 3.Y., 3eiinanos H.A., I'yceitnoBa A.J., Mamenaauesn I'.A.
Axyuonepnoe obuecmeo « Hayuno-ucciedosamenbCckutl U nPpou3800CmMeEeHHbLI YeHmp
Onepunr, AZ 1025, yn. H Paghuesa 29, 2. baxy, Azepbaiioxcan
e-mail: olefin-merkez@mail.ru

BecpMa nepcrieKTUBHBIM ITPOLIECCOM SBJISIETCS HOBBIM MPOLIECC, OCHOBAHHbBI HA KATUOHHOMN
MOJIMMEPHU3aMN OKHCH AaJIKHMJIEHOB B MPHUCYTCTBUU areHTOB Iepelayd Ienu (HempeaeabHbIX
KHUCJIOT, aHTHJIPUIOB STHX KHCIOT, COUPTOB, S(PUPOB H JIp.), MPOTEKAIOUIMHA MpHu 00jee HU3KUX
TeMreparypax 0e3 BblJesieHUs: TOOOYHBIX TPOAYKTOB.

Lenpto HacTosmel paboTHl OBLIIO MCCIEI0BAaTh BO3MOXXHOCTh MPUMEHEHHS OTBEPKICHHBIX
HACBILIEHHBIX TOIMA(PUPOB B KAYECTBE OCHOBBI KJIEEB WM Ui MOAM(PHUKAIUU H3BECTHBIX
IIPOMBIIIIEHHBIX KiieeB. [loiayuyeHHble coeauHEHHs] ObLIM MCIBITAaHBl Ha aAre€3UOHHYI0 U
KOT€3MOHHYIO ITPOYHOCTD K Pa3IMYHbIM MaTepHUaIaM.

OObeKkTaMM  HCCIEIOBAaHUS  SBIISIUCH  COIMOJIMMEPBl  CTUPOJa C  HEHACHILIEHHBIMU
onurodpupamMu, TMOJTYYCHHbIE KAaTHOHHOW monuMmepusanuend okucu npommieHa (OII), B
npucyTcTBUM areHTa nepeaayu uenu (AI'Tl) (akpuaoBoii niM METaKpHIIOBOM KUCIIOTHI).

Jlis conmonuMepu3aii UCOIb30BaIl MOHOAIUTIIIaTonurookcunponuwienriukonu (OITA) ¢
MosiekypabiMu Maccamu 600, 1500 u 3000 npu cootHomenun komnonentoB OITA: CT=100:70 u
100:50. OHu TpencTaBisIIOT cOO0M B 3aBUCMMOCTH OT MoJeKyisipHOil macchl OITA mpo3paunbie
BA3KHE WM CUJIbHOBSI3KHUE JIMIIKUE JKUJIKOCTH CBETJIO-KEJITOr0 I[BETa, XOPOLIO pacTBOPUMBIE B
OpraHUYECKUX PACTBOPUTEIIAX.

YcnoBHo ctpykTypy nonudgupa OITA-CT MOKHO MPEACTaBUTh CIACAYIOMICH CXEMOI:

CHj
---lCH, - CH —COO{CHZ—CH -o}nH
I
CHz - CH - CeHa

rae n=9-85, m=5-20

bnaronaps  Hamumumio  OH-rpynmbl  HachllleHHbIE — MOJUA(HUPBI  OTBEPIKIAOTCS
nonum3onmanarom (ITUL) mapku b (comepkanme NCO-rpymm 29,1%; TY-111-03-29 un 20%
pactBopa «JIelikoHaTta». /[[nst mosydeHus MIEHOK CONMOJIMMEPHI IMPEABAPUTEIBLHO PACTBOPSIOTCS B
kucnore (1:1) m mocie 3Toro cmemmBarT ¢ oTBepauTeneM (Ha 100 mac. gacreit nomuddupa ~20-25
mac.y. [11Ia). [TomyueHHBIH pacTBOp HAHOCAT Ha UCHBITYEMYIO MOBEPXHOCTh — (PTOPOILIACT WII
CTEKJIO Y BBIIECPKUBAIOT 24 Yaca NpU KOMHATHOM TEMIIEpaType WK ke Ipu Temieparype 90 °Cs
TedeHre 90 MUHYT U1 TOJIHOTO OTBEPIKICHUS.

AJre3loHHbIE CBOMICTBa CTEKJIOXKIyTa IPU pa3HOM COCTaBe IMOKPBITUS H3ydald Ha
MOJIEJIbHBIX 00pasuax (umuHapuyeckue npooku u H-merogom no 'OCT 14863-69). Cratnyeckum
METOJIOM HCHBITaHUs OOpa3lOoB NPOM3BOAMIOCH Ha auHamomerpe Tuna PMMUM-250. OGpazen
MOMEIIATN MEXAY IUIMTaMH, KOTOpPBIE COMMKAINCh U MPOU3BOAMIIM CXKaTHE HCIIBITYeMOTo o0pasia
(mpoOkwm).

Lenpto umccnenoBaHuss ObUIa  BO3MOXHOCTH  3aMEHBl  JI€(DUIIMTHOTO  CBSA3YIOIIETO
MOJINBUHUJIAIIETATHON TUCIIEPCUN HA CUHTETUYECKHE MOJMMEPBI C COXpPAaHEHHUEM BCeX TpeOyeMbIX
CBOMCTB HETKAaHOTO Marepuana. VHTepec MpencTaBIsuI0 MCCIEAOBAaHUE IPOYHOCTH CBS3U
CTEKJIOKTYTa C Pe3MHOM OTpeieieHHol MapkH, T.e. Ha ocHoBe CKb, CKU-3.

KneeBas koMIo3unus npeacrasisiia co0oi 25%-Hblid pacTBOP HACBHIICHHOTO NoJu3dupa B
tonyoue; rae OITA-25 (mom.macca ~ 1200), coorHomenust OITA: CT = 100:70.
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Tabnuna 1. BiusiHre cocTaBa MOKPBITUS HA aITE3UI0 CTEKIIOKIYTa K Pe3UHE

[Tpo4HOCTH CBsI3U
M METOJ0M Anresus kx pesune u3 CKU-3
CocraB MOKPHITHI apra orcinanBanus: MITA (H-meton), H/em
CTCKJIOKTYTa (kr/ov?)
120°C 145°c | 205°C | 100°C | 120°C
CKJI -C®-280 BC634x1x3x10 — — 3,8 3,1 1,2
CKA+CO-280+ _ 12,9120 | 5605 | 48 | 41 2.4
+HOJIMIPONUIIEH
b3
OHA+CTHIMI _ 16,6/166 | 10,0/00 | 85 | 80 65
KJIeeBasi KOMIO3HUITHS

*rommoszumwst: OITH-25 (100 mac) + 70,0 mac.a.ct + 9,8 m.u. 20% p-pa «Jleiikonara

Hawmnyumime aare3noHHbIe CBOMCTBA CTEKJIOKIYTa C PE3MHON HAOJIONAIOTCA y 00pa3LoB ¢
kieem Ha ocHoBe (OITA + CT + otB.).

OnTtumanbHOM KOHUEHTpauued orBepautens «Jlelikonara» sBusercs 9,8% wna 100 T
nonumepa (OITA-25+CT, 100:70). [Ipu >Tol KOHIEHTpAIMK aAre3usi JOCTUTaeT MAaKCHUMAlbHOTO
3HadeHus (8,5 w/cm). CTekIoXryT, mpomasaHHbI KieeBoil kommnosurmen (OITA-25+CT)+ots.,
HMEET XOpOollWe aAre3suoHHble cBoiicTBa ¢ pe3uHo Ha ocHoBe CK 5, CKU-3, yrto nmaer
BO3MO>KHOCTB IIPUMEHSITH €0 JUIsl apMUPOBAHUS PA3IUYHBIX PE3UHOTEXHUUECKUX U3ICIIUM.

Tabnuua 2. BnusiHue KOHLEHTpaluy OTBEPAUTENS Ha IPOYHOCTD CTEKJIOKIYTa C PE3UHOMN

Mapxka KonnuectBo 20%-r0 Anresus k pesune u3 CKU-3 (H-
CTEKJIOKTYTa pactBopa «JlelikoHnata» r(%) meton) H/em
1| BC364x1x3x10 14/3,5 7,0
2 — 9,8/2,5 8,5
3 — 7,0/1,75 6,5
4 — 4,2/1,05 4,2

Kneesas komno3zumus: 100 m.u. (OITA-25+CT) + oTBepaurens — «JleiikoHar»
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V BOLMO

POLIMER KOMPOZiSiYA MATERIALLARI,
NANOKOMPOZITLOR

FENOLFORMALDEHID QATRANININ UZVi VO SiLiSiuMUZVi
EPOKSIBIRLOSMOLORLO MODIFIKASIYASI

"Mustafazads C.M., *Oliyeva S.Y., *Seyidova 9.N., *Mustafayev M.M.
L Ganca Déviat Universiteti , Gonca s., Azarbaycan
2 Sumgayit Dévlat Texniki Kolleci, Sumgayit 5., Azorbaycan
8 Sumgayit Doviat Universiteti, Sumqayit s., Azarbaycan
musa.mustafayev.1962@mail.ru

Molumdur ki, fenolformaldehid qatrani (FFQ) sonaye vo texnikanin miixtslif sahslorinds
qiymatli texniki-istismar xassolorino malik olan ortiiklorin alinmasinda genis totbiq olunur. Lakin bu
qatranin inkaredilmoz keyfiyystlori ilo yanasi bir sira qlisurlar1 da vardir ki, bu da son naticodo
qatranin istifado sahaosini qismon do olsa mohdudlasdirir. FFQ-nin ¢atismazliglarina adgeziya
mohkamliyinin va dielektrik niifuzetmasinin asag1 olmasi, kovrokliyi vo s. aid edils biler.

Qeyd edilon négsanlarin aradan galdirilmasi magsadi ilo FFQ-nin sintez etdiyimiz asagidaki
iizvi va silisiumiizvi epoksibirlosmalorlo laboratoriya soraitinde modifikasiyasi prosesi todqiq
edilmisdir:

~ai T~
Si (@]
N\\/\/N\/V(] [ Q /\<C\) 1

7
é \Si/\/\s/\<\

[lk ndvbado gdstorilon {izvi vo silisiumiizvi epoksibirlosmalorin torkib vo qurulusunun
modifikasiya olunmus qatranin bozi fiziki-mexaniki xassaloring tosiri yronilmisdir.

Modifikasiya olunmus qatranin xassolorinin asas etibari ila gatranin modifikatora olan kiitlo
nisbatindon vo borkimo rejimindon asili oldugu nozere alinaraq, ilk névbods FFQ-nin yuxarida
gostarilon epoksibirlosmolora-modifikatorlara olan optimal kiitlo nisbati tayin edilmisdir. Tocriibolor
70 °C temperaturda vo zoif goalovi miihitde (pH = 9.0-9.5) aparilmisdir. Alinan naticalor sokil 1-do
0z oksini tapmigdir:

Sokilden goriindiiyli kimi, prosesin ilk iki saatinda epoksid qrupunun miqdar: stirotlo azalir.
Epoksid qrupunun miqdarinin iimumi doyismo siiroti isa epoksibirlosmonin ndviindon vo
torkibindoki heteroatomun tobistindon asilidir. Bels ki, masalon, FFQ-nin I vo II epoksibirlogmalorla
modifikasiyast (3-cii oyri) i¢lin miivafiq olaraq 7.5 saat zaman tolob olundugu halda, 3-
glisidiloksipropilmetil-tetrametilensilanla (I1T) tam modifikasiyas1 (1-ci oyri) 5 saat miiddotindo
basa catir. Bu fakti I vo II epoksibirlogsmoalorin molekulunda olan 2-sianetil qrupunun qiivvetli J-
effektinin tosiri ilo izah etmok olar. Bels ki, 2-sianetil qrupunun qiivvatli induksiya effektinin tosiri
noticasinda oksiran holgasinin agilmasinin siirati kifayot qodor azalir vo modifikasiya prosesinin tam
basa ¢atmasina daha ¢ox zaman tolob olunur. Elektromonfiliyi oksigeno nisboton asagi olan
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kiikiirdtorkibli epoksibirlosma ilo modifikasiya prosesinin miiddati iso (2-ci oyri) 6.5 saat toskil edir.

/1

Epoksid qruplarinin migdari, %

2 4 6 8 t, saat

Sokil 1. FFQ-nin molekulunda oksigen va kiikiird saxlayan epoksisilanlarla 70 °c
temperaturda modifikasiya prosesinda epoksid qrupunun miqdarinin doyismasi.

FFQ-nin modifikasiya prosesinin toyin edilmis optimal soraiti codval 1-do verilmisdir.

Cadval 1. FFQ-nin iizvi va silisiumiizvi epoksibirlosmalarlo modifikasiya
prosesinin optimal soraiti

Birlogsmonin |FFQ-nin modifikatora | Modifikasiya | Temperatur, | Modifikasiya olunmus
Ne-si mol nisbati miiddoati, saat °c qatranin nisbi molekul
kiitlosi
I 2.5:0.85 7.5 70 980
I 2.5:0.85 7.5 70 960
Il 3.0:1.0 5.0 70 1080
\Y4 40:10 6.5 70 1120

Modifikasiya olunmus qatranin nisbi molekul kiitlosi naftalinds krioskopik iisulla toyin
edilmisdir.

Cadvoldon goriindiiyii kimi III birlosmo daha yiiksok modifikasiya xassasi gostorir. Belo ki,
III birlosma ilo modifikasiya olunan gatranin orta molekul kiitlosi M=1080; borkima temperaturu
t=180 °C; borkimo miiddsti T = 3.5 saat; holl olmayan hissonin miqdar1 99.1 %; adgeziya
mohkemliyi 78.6 kqs/sm?; elektrik davamliligi 42.3 kv/mm-dir.

Modifikasiya olunmus qatranin qurulugunun toyin edilmasi moqsasile onlarin ragsi spektrlori
todqiq edilmisdir. Belo ki, masolon, II epoksibirlosmo ilo modifikasiya olunan qatranin IQ-
spektrinds allil radikalinin CH,=CH- rabitasinin vo sian qrupunun valentlik rogslorino moxsus dalga
ododlori miivafiq olaraq 1645 vo 2250 sm ' olan udma zolaglar1 miisahido edilir. Arasdirilan
spektrdo homginin dalga ododi 3350 sm ™' olan udma zolag: vardir ki, bu zolaq da oksiran holgesinin
acilmas1 naticasindo amala golon assosiasiya olunmus hidroksil qrupunu saciyyslondirir. Tadqiq
edilon spektrdo oksiran helgosi iigiin sociyyavi sayilan dalga adadlori 925 vo 3025 sm™ ' olan udma
zolaglar1 miisahido edilmir. Modifikasiya olunmus qatranin tetraxlormetanda durulasdirilmis
mohlulunun (0.001 mol/l) IQ-spektrindo dalga adadi 3350 sm™"' olan udma zolag; itir, ovozinda ikili
hidroksil qrupuna mexsus dalga adadi 3625 sm ™' olan ensiz udma zolag1 smolo galir.
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ANHIDRID MANQALI MAKROMOLEKULLARIN DOLDURULMUS POLIETILEN
OSASLI KOMPOZIiSiYALARDA APPRET KiMi iSTiFADOSI

Caforov V.C., Musayeva G.H., Manafov M.9., Allahverdiyeva X.V., Quliyeva G.N.,
Bektasi S.9., Babayeva G.R.
AMEA Polimer Materiallar: Institutu, Sumqgayit s, Azarbaycan
valeh_ani@mail.ru

Yiiksok keyfiyyotli doldurulmus sistemlor sonaye vo texnikanin oksor saholorindo genis
totbiq imkanlarina malikdir. Lakin polietilen geyri-lizvi doldurucularla ¢ox asagi deracodo uyusma
imkanina malikdir. Matris-doldurucu arasinda uyusmani artirmaq maqsadi ilo anhidrid mangqali,
sopolimerlorin sistemdo appret kimi istifadosi mogsadouygun hesab edilir. Bu mogsodlo MA
hepten-1 ila binar birga polimer sintez olunmus vo kompozisiyada appret kimi istifado edilmisdir.

Appretin sintezi: MA-nin hepten-1 ilo sopolimeri inert holledicido insiator istirakinda
radikal polimerlosmo yolu ilo, miivafiq holledicilors uygun (benzol va toluol) 78-110° C temperatur
soraitdo aparilmisdir. Alinan moaqgsadli mohsul, tacriibs {li¢iin hazirlanmis vo appret kimi istifado
edilmisdir. Cixim 52-67% toskil edir.

1

n ?H:?H + n CH2:(|3H —_— ?H—(IjH—CHz—CH
C C CH C C CH
0 CH, 0 CH; |n

Sintez  olunmus sopolimerin IQ cizgilorindon asagidaki sociyyavi udulma zolaqlar:
miisahido edilmisdir. (ve=o-1770-1850 sm™), vc.0c-1190-1224 sm™, v4-2840-2930 sm™, o, -1430-
1460 sm™ C=C rabitosinin donor akseptor qarsiligliqruplart arasinda yaranan slagoni nozors alaraq,
alinan birgs polimerin stereo miintozom qurulusa malik olmasi ehtimal edilir:

o=(|:—0H .. 0=(]

Istifado olmus polietilen vo mineral doldurucular arasinda uyusmani tomin etmok mogsadlo,
sintez olunmus birgs polimerdon istifads edilmis vo bu zaman basit vo doldurulmus polietilenin bir
sira fiziki-mexaniki gostoricilorinds yaxsilagsma miisahido edilir.

Doldurucu kimi bentonit gilindon istifado edilmisdir.

Alinan naticolorin fiziki-mexaniki xassolori todqiq olunmusdur .

Miiqayise magsadi ilo ilkin xammal agag1 sixliglt polietilen gotiiriilmiis vo onun méhkomlik
hoddi vo nisbi uzanmas1 asagida verilmisdir. Bununla yanasi, matris doldurucu nisbaotlori {i¢
torkibdo  gétiiriilmiisdiir.  Istifadodo olunmus asagi sixlight polietilen (IASPE) vo doldurucu
arasinda nisbotlor asagidaki kimidir. IASPE: dol= 60:40; 50:50 va 40:60 ¢oki% nisbatindo
(doldurucunun dispersliyi 160 mkm) goétiiriilmiisdiir. Gotiiriilmiis kompozisiyalarda appretin
miqdar1 eyni 3 qr kompozisiyaya olava edilmisdir. Vordona {isulu ilo kompozisiya hazirlandigdan
va preslondikdon sonra xiisusi standart formalara salinaraq mohkomlik haddi vo nisbi uzanma va s.
xassolori toyin edilmisdir. ASPE 6=12,4 MPa, &=110% toyin edilmisdir. Doldurucunun 40%
miqdarinda 6=12,9 MPa, ¢=42% ; doldurucunun miqdar1 60% olduqda ©=13,2 MPa, &=27%;
lakin doldurucunun kompozisiyada miqdar1 60 ¢oki %-dok galdirildigda o=14,6 MPa, &=20%
giymatlorini alir. Gotiiriilmiis sistemdo doldurucunun miqdar1 60 ¢oki %-don artiq gotiiriildiikdo
nlimunads tadricon kovraklik xassasi bas verir. Buna gora doldurucunun kompozisiyada maksimal
haddi 60 ¢aki % miqdarinda saxlanilmigdir.

Beloliklo, ASPE vo bentonit gili osasinda doldurulmus sistemdo anhidrid manqgal
polimerinin ~ appret kimi istifadesi zamani daha yiliksok moéhkomliys malik kompozisiyalar
alinmisdir.
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Aparilan tadqiqat iqtisadi vo ekoloji cshatdon alverigli hesab edilir. Alinan kompozitlorin
sonayenin miivafiq saholorindo toyinati iizro polimer materiallarinin hazirlanmasinda istifado
edilmasi tovsiye edilir.

ASAGI SIXLIQLI POLIETIiLEN VO VEZUVIAN YERLI TOBIii SUXURU
OSASINDA DOLDURULMUS SiSTEMLOR

Cafarov V.C., Babayeva G.R., Manafov M.D., Ismayilov i.9.,
Salahova S.9., Karimova N.N.
AMEA Polimer Materiallar: Institutu, Sumqgayit s, Azarbaycan
valeh_ani@mail.ru

Elmi-texniki toraqqinin miasir dovriindo miihiim problemlorin baslicasi ekoloji balansin
saxlanilmasi1 vo tobii sarvatlorin qorunmasidir. Bels problemlordon biri ekoloji balansin sonaye vo
moisot tullantilart ilo ¢irklonmosidir. Sivilizasiyanin yaratdigi ekoloji tohlilko kimya sonayesi
miiossisalorinin  daim c¢oxalmasi ilo bagldir. Bu baximdan otrafa atilan yan mohsullar vo
tullantilarin  bir ¢oxu ekoloji gorginlik yaratdigindan, onlarin utillosdirilmoesi dovriin aktual
problemlorindondir. Senayenin, o ciimlodon neft-kimya istehsalat tullantilarinin utillogdirilmaesi,
eloco do zorarsizlogdirilmasi, yaxud tokrar emala qaytarilmasi yollarinin miioyyanlosdirilmasi
sahasindo aparilan todqiqat islori magsadyonliidiir.

Toqdim olunan todqgiqat isindo asagi sixligh polietilen vo onun tullantilari matris kimi,
doldurucu kimi iso tobii mineral siixur vezuviandan istifado olunmus, miixtolif nisbatlords
kompozisiyalar hazirlanmis vo onlarin bir sira fiziki-mexaniki gostoricilori toyin olunmusdur.
Polimer kompozisiyalarinin optimal emal soraiti vo komponentlorin ¢oki (%) miqdarin1 doyismaklo
niimunslor alinmis vo gostoricilori tapilmisdir. Alinmis noticolor asagidaki kimi qiymotlors
malikdir.

[lkin xammal islonilmis asag1 sixlhigl polietilen (IASPE)-yo 30, 40, 60, 70, 75, 80%-dok
vezuvian siixurunu doldurucu kimi alave etdikdos;

PE 100 0=11.3MPa, e=126%;
PE:Vezuvian= 70:30 6=10.6 MPa e=57%
PE:Vezuvian= 60:40 6=11.9 MPa £=50%
PE:Vezuvian= 40:60 6=13.9 MPa £=36%
PE:Vezuvian= 30:70 0=14.3 MPa e=32%
PE:Vezuvian= 25:75 6=15.0 MPa £=24%
PE:Vezuvian= 20:80 0=15.8 MPa =21%

qiymatlorini alir.

Gorlindiiyii, kimi ilkin xammalin qirilma gorginliyi 11.3 MPa-dan doldurucunun hatta 80%
miqdarinda da ganunauygun olaraq (6=15.8 MPa)-dok artir, nisbi uzanma iso €=126%-don 24%-dok
azalir.

Alinan kompozisiyalarin xassolorinin fiziki-mexaniki analizindon goriindiiyii kimi, dartilma
zamani qirilma qlivvesi ASPE ilicilin nozorde tutuldugu kimi doldurucu istirakinda yiiksok qiymot
alir.

Beloalikla, alinmis kompozisiyalarin texniki magsadlar iiclin senayenin miixtalif saholorindo
toyinati izra istifadasi tovsiys olunur.
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HOLL OLAN VO ORiYO BIiLON ELEKTRIKKECIRICi
OLIQOMETILANILININ NANOKOMPOZISIYALARININ ALINMASI

Mommoadov B.9., Rzayev R.S., ismayilova C.H., Dliyeva D.N.
AMEA Polimer Materiallar: Institutu, Sumqayit s., Azarbaycan
ipoma@science.az

Nanokompozisiyalar nano Olgiilords olan yeni komponentlordon istifado edilmosi
imkanlarina gora genis totbiq sahalorine malikdir.

Tobioton elektrikkegirici polimerlor maraqli elektrik, oksidlosmo - reduksiya vo digor
istismar xassolorino goro tadqiqatgilarin diggotini 6ziino colb edir. Anilin vo onun téromolori
osasinda alinan oliqgomer vo polimerlor, homg¢inin onlarin kompozisiyalar1 elektrikkecirici
polimerlar sirasina aid edilir. Bu polimerlar yaxsi stabilliyys, sintezinin asan olmasina, arzuolunan
keciricilik gabiliyyatino va elektronika iigiin fovgolado gostoriciloro malik olduguna goro diqqgoti
colb edon materiallardir. Bu sobobdon onlar elektromaqnitlor, akkumulyator vo batareyalar
hazirlanmasinda, fazalar arasinda miihafizoedici, katalizator, kimyovi sensor kimi, biokimyovi
qurgular, korroziyadan miihafizoedici Ortiiklor vo mikrodalgali uducular yaradilmasinda istifado
oluna bilor [1,2].

Oligmetilanilinin nanokompozisiyalarinin alinmasi ticlin matris polimeri stirol vo malein
anhidridinin radikal polimerlosmasi yolu ilo (St: MA =1.0 : 1.0 mol, inisiator benzoil peroksidi)
alternativ quruluslu polistirol-alt-maleinanhidridi (PSMA) birgopolimeri vo onun hidrolizi ilo
polistirol malein tursusu ( PSMT) alinmigdir [3-5].

OMA-nin nanokolloidal sintezi, oksidlosdirici— APS, legirlosdirici— HCl (37% li) vo faza
stabillosdiricisi — hidrolizdon alinmig PSMT istiraki ilo azot qazinin vo ultrasss dalgalarinin tosiri
altinda hoyata kegcirilir. 0.5q PSMT destillo suyunda hall edildikdon sonra 0.2 ml iki dofo vakuum
soraitindo distillo olunmus metilanilin slavo edilir, sonra damci-damc1 HCI (1.5 M) vermaoklo,
mohlulun pH-1 3 intervalina endirilir vo 0.6 q APS, 50 ml distillo suyunda hall edilorak, hor iki
mohlul buz hamaminin kémoyi ilo 273+277K—y kimi soyuduldu. Hor iki mahlul ugbogazli suso
kolbaya (azot gazi, ultrasos qarisdirict vo damci qifi ilo tochiz olunmus) yerlosdirilir vo oksigen
qazin1 miihitdon ¢ixartmaq ticlin 20 doq. miiddotindo intensiv sokildo azot qazi Ufiiriiliir. APS
damci-damci 1 saat miiddotindo ultrases dalgalarinin altinda (40 Hs vo100 vat) anilin olan mohlula
verilir. Mohlul homin goraitdo 6 saat qarigdirilir. Bu miiddotdon sonra alinan tutqun yasil rongli
cokiintii filtrasiyadan sonra bir ne¢o dofa destillo suyu vo metanol ils yuyulur. Reaksiya mohsulu 24
saat miiddstindo 313K— do vakuum skafinda qurudulur.

Sokil 1- do OMA-PSMT nanokompozisiyasinin IQ spektri verilmisdir:
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Sokil 1. OMA-PSMT nanokompozisiyalarinn iQ spektri.
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Spektrdo 3432 sm* —do olan zolaqg N—H rabitosinin valent rogsine, 3000 sm ™ —do olan
zolaq benzol halgasinda C—H rabitasinin valent rogsine, 1701 sm ! —do olan zolaq tursu qrupunda
C=O0 rabitosins, 1550-1600 sm* —do qeydo alinan udma zolaglari N—H rabitesinin deformasiya
rogsing, 1476 va 1560 sm* —do olan zolaglar C=C rabitosinin ardicilligla benzol vo xinoid
quruluslarmin valent rogslorino, 1120 —1298 sm " intervallarinda meydana ¢ixan zolaglar N=Q=N
rabitolorinin rogslorine aiddir (Q xinoid halgasi). 503 — 870 sm* tezlik intervallarinda meydana
c¢ixan zolaqlar C—H rabitasinin geyri —miistovi deformasiya ragsloring aiddir.

Sintez olunmus OMA-nin SEM goriintiilori sokil 2-do verilmisdir.

Sakil 2. Sintez olunmus OMA-nin SEM goriintiilori (1000 KX va 50000- KX)

Cadval 1-do kompozisiyani toskil edon komponentlorin kiitlasi vo nanokompozisiyasinin
elektrik kegiriciliyi gostorilmigdir. OMA-nin vo matris polimer qarisiginda PSMT-nin miqdarinin
artirilmast ilo, plyonkada nanokompozisiyanin elektrik kegiriciliyi yiiksolir. PS—nin migdarinin
artirtlmasi naticosinds 1sa alinmis plyonkanin hom elekterik keg¢iriciliyi, ham ds yumsaqlig azalir.

Cadval 1. OMA-PSMT-PS kompozisiyalarinin elektrik keciriciliyi

HCl ils Elektrik
Ne | legirlonmis | PSMT (qr.) PS, (qr.) kegiriciliyi,
OMA(qr.) S/sm
1 0.5 0.5 0.75 0.15
2 0.5 0.5 0.5 0.30
3 0.75 0.5 0.5 0.62
4 1.0 0.5 0.5 0.95
5 1.0 0.75 0.25 2.25
6 0.9 0.75 0 2.38
7 1.0 0 0.75 1.15

OMA-nin miqdarmin artmasi ilo kompozisiyanin elektrik keg¢iriciliyinin  yliksolmasinin
sobobi daha aydindir; OMA kegiriciliyi yaradan osas komponentdir. PSMT-nin miqdarinin
yiiksalmasi ila plyonkanin elekterik kegiriciliynin artmast isa bels izah edils bilar ki, birgs polimer
xarici legirlogdirici rolunu da oynayir, yoni PSMT birgo polimeri tursu qrupu saxladigi iigiin
legirlogdiricisi tosir gostora bilor. Homginin, sintez olunmus OMA-PSMT kompozisiyalarinin
elektrik kegiriciliyinin OMA—-PSMT-PS kompozisiyalarinin miivafiq parametri ilo miigayisosi
gostorir ki, PSMT birgo polimerinin qurulusunda karboksil qruplarinin istirak etmosi, xarici
legirlosdirici kimi OMA-nin elekterik keciriciliyini yiiksoldir.
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Alinan PSMT-OMA nanokompozisiyalarinin elektrik kegiriciliyi 0.15+2.38 S/cm saviyye-
sindadir. Miioyyan edilmisdir ki, PSMT-OMA orimo vo hallolma xassalorino malikdir. Homginin
alinan polimerlorin vo kompozisiyalarin qurulus xarakteristikalart H NMR vo FTIiR spectrosko-
piyalarin kOmoyi ilo miioyyon edilmisdir. Gostorilmisdir ki, nanokompozisiyalarda
oligometianilinin qurulusunun vo nanodlgciilords hissaciklorinin formalagsmasina, hamg¢inin onun
elektrik kegiriciliyinin giymaotlorino matris polimerlorinin qurulusu vo funksional qruplarin tobioti
kaskin gokildo tosir edir.
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PVX-NIiN BENTONIT (SEOLIT) OSASINDA HAZIRLANMIS
POLIMER KOMPOZIiSiYASI

Yismayilov 1.9., 'Fattayeva C.I., ZRamazanov Q.9., 'Quliyev A.M.
YAMEA Polimer Materiallar: Institutu, Sumgayit §., Azarbaycan
2Sumqayn‘ Dovlat Universiteti, Sumqayit s., Azarbaycan
E-mail: abasgulu@yandex.ru

Miiasir texnikanin inkisafi ilo slagadar olaraq, polimer va polimer kompozit materiallara
tolabat getdikco artir. Polimer materiallar, demak olar ki, texnikanin biitiin sahalorinds vo moisotds
genis miqyasda istifads olunur vo onlarin texniki gostaricilorinin vo keyfiyyatinin yaxsilagdirilmast
daim tadqiqatgilarin diqqet merkazindo olmagqla aktualdir.

Polimer vo polimer kompozit materiallar bilavasito istifado sahosindon asili olaraq, ilkin
polimer matrisin torkibino miixtalif alavalor, stabilizator vo mineral doldurucular daxil etmoklo
fiziki-mexaniki gostoricilori yaxsilagir. Bu sahados prosesin hollins bilavasits iki istigamotdo yanasil-
mas1 mithiim shamiyyat dasiyir. Birincisi, osason, yerli mineral ehtiyatlardan somorali istifads
etmoklo, iqtisadi cohotdon olverisli olan materiallarin hazirlanmasi, ikincisi, daha yiiksok
mohkomliya malik polimer kompozit materiallarin hazirlanmasi.

Toqdim olunan moruze PVX osasinda kompozit materiallarin hazirlanmasi vo onun
mohkamliyinin artirilmasi tiglin yiiksok doracads dispersliyo malik doldurucunun segilmasine vo
smaqdan kegirilmosino hoasr edilmisdir. Bu mogsadlo respublika orasizinds olan mineral
ehtiyatlardan bentonit vo seolitdon 30-50 mkm dl¢lido fraksiya hazirlanaraq istifado edilmisdir.
Kompozisiyanin hazirlanmasinda doldurucunun hissaciklorinin 6l¢iisit 30-50 mkm olmagla, 10-
25% miqdarinda gotiiriilmiis vo aldo edilmis naticolor miiqayise edilmisdir. Aparilmis todqiqatlarin
noticosindon molum olmusdur ki, doldurucunun miqdart 20%-don yuxar1 oldugda alinmis
kompozisiyada qismon kovraklik baslayir.

Kompozisiyada bentonitin kiitlo pay1 10-15% arasinda oldugda moéhkomlik haddi 14, 10
MPa, nisbi uzanma 162%, seolit gotiirdiikdo iso mohkomlik hoddi 9,50 MPa, nisbi uzanma isa
398% arasinda doyisir. Nozoro almaq lazimdir ki, PVX doldurucusuz emal etdikds moéhkomlik
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haddi 8,80 MPa, nisbi uzanma isa 400% ¢ox olur.

Mohkomlik hoddinin artmasi onunla izah olunur ki, hissaciklorin 6l¢iisii doldurucunun PVX
paylanib uyusmasi asanliqla bas verir vo doldurucu ilo PVX arasinda méhkom rabito yaranir. Hisso-
ciklorin olgiilori artdigca doldurucu PVX-da “lokal” formada paylanir vo dartma masininda
siaqdan kegirilon zaman doldurucu tam paylanmadigindan tez qirilma bas verir, méhkomlik hoddi
azalir. Beloliklo, asag1 disperslik doracosine malik doldurucudan (30-50 mkm) istifado etmoklo,

tocriibi yolla tapilmisdir ki, PVX ilo hazirlanan kompozisiya materiallar1 slverisli iisiil hesab oluna
bilar.

CBOHCTBA MOJA®UIIUPOBAHHBIX ITOJIUMEPHBIX CMECEMN

I'yceitnoBa 3.H., Kaxpamanos H.T., Mamenos b.A.
Huemumym noaumeprnvix mamepuanog HAHA, e. Cymeaum, Aszepbatiodcan
e-mail:najafl946@rambler.ru

['maBHOM mpoONeMON MpU MONYYEHUH CMECeM U3 KOHCTPYKLIMOHHBIX TEPMOILJIACTOB
ABJISICTCA JIOCTUIKEHUE JOCTATOUHOW «COBMECTHUMOCTUY, MTIOCKOJIbKY OOJIBIIMHCTBO U3 MOJIMMEPHBIX
CMecell SBJISAIOTCS TEPMOJMHAMUYECKH HECOBMECTUMBIMM HojumepaMu. [loaTtomy, HEOOXO0AMMBIM
YCIIOBUEM SBIIIETCS PEryJIMpPOBAaHUE MEXMOJIEKYJIAPHOIO B3aMMOJCHCTBUS Ha TPaHUIE paslelna
¢a3 3a cuer UCNoab30BaHMU KOMITaTHOMIM3aTopoB. Kak mpaBmiio, cMecu moimmMepoB MHOTO(a3HbI
U TOITOMY C TOYKM 3pEHUS TEPMOJMHAMUKHA HE SBISAIOTCS PAaBHOBECHBIMU CHCTEMAaMHU.
CnenoBatenbHO, B IpoOLECCe HKCIUTyaTallMM M3IEJIMHA Ha OCHOBE CMECEHd MOXKET IMPOUCXOJUTh
Iepexoj] CUCTeMbl K paBHOBECHIO, T.e. K pasaeneHuio ¢a3. Ho, Kak MOKa3bIBaeT OIIBIT,
MHOro(a3Hble CMECH IOJMMEPOB CYIIECTBYIOT JOJITO€ BpeMsi Oylarojapsi KHHETUYECKOH, a He
TEPMOJUHAMHYECKON ycTONYMBOCTU. COINacHO COBPEMEHHBIM IPEJCTaBICHUAM, KUHETHUYECKas
YCTOMYHUBOCTh CMECEH MOJMMEPOB OOYCIOBICHA BBICOKON BS3KOCTHIO KOMITIOHEHTOB, OOJIBIINM
pasMepoM MaKpOMOJIEKYJ U HAJAMOJIEKYJISPHBIX OOpa30BaHMM, HHU3KUM IOBEPXHOCTHBIM
HATsHKCHUEM Ha TpaHuIle pasnena (as, a Takke HaJuYreM MepeXoaHbIX cioeB [1, 2].

Jlng ynydiieHuss COBMECTUMOCTH IOJMMEPOB UCIOJIB3YIOTCS CIIEHUAIbHBIE COBMECTUTEINH,
IpecTaBiIstone coooi rpadT- Wi OJIOK-COMOIMMEpPHI, OJyUYEHHbIE U3 TEX ke MOHOMepoB. He
UCKJIIOYAETCS BO3MOYKHOCTH MCIOJIB30BAaHUS M JIPYTMX MOHOMEPOB, HO NPU YCIOBUH, YTO ITH
COTIOJIMMEPHI CBA3BIBAIOTCS ¢ (DYHKIMOHAIBHBIMU IPYNIIaMU CMEIINBAEMBIX MTOJIMMEPOB.

B nanHoit paboTe B kauecTBe 00bEKTa UCCIIET0BaHMS HCIIOIB30BaIM OJIMMEPHbBIE CMECH Ha
OocHOBe nonuaTuieHa Hu3Koi miotHoctu (ITOHII), nonunponunena (I1I1) u HuTpUIBHOTO Kaydyka
(CKH-40) mpu crnenyromieM cooTHOIIeHHH KOMIOHEeHTOB: 100m.u. IIOHII, 15 mu. IIIT u 5 m.u.
CKH-40. CoBepiieHHO OYEBMJIHO, YTO CMEIICHHE MOJIIPHOIO AJIaCTOMEpPA C HEUTPAIbHBIMH I10
MOJIIPHOCTU ToONMoNiepUHAMU  HE MOXKET oOecrneynBaTh HEOOXOOUMYIO0 cOoBMecTUMOCTh. Ilon
COBMECTUMOCTBIO IOJIMMEPOB MBI PACCMATPHUBAEM B OCHOBHOM CHOCOOHOCTH KOMITO3UIIMOHHOTO
MaTepuajia COXpaHiTh CBOM (PU3MKO-MEXaHHMUYECKHE CBOMCTBA Ha YJOBJIETBOPHUTEIHHOM YpPOBHE.
Tax, HanmpuMep, B Mpollecce HCCIeNOBaHUS ObLIO YCTaHOBJIEHO, YTO CMEIIEHHWE KOMIIOHEHTOB
CMECH NPHUBOJUT K CHIDKEHHIO DPA3pYILAIOLIEr0 HANPSOHKEHWST M OTHOCUTENIBHOIO YAJIUHEHUS
MTOJIMMEPHON CMECH.

C nenpio yay4ileHus BBIIIEOTMEUEHHBIX CBOWCTB IMOJMMEPHBIX CMECel B X COCTaB ObLIM
BBEJIEHbl KOMITaTHOMJIN3AaTOpbl Ha ocHoBe mnpuBuTHIX Ieneil IIDHII ¢ merakpuinoBoil wim c
aKpwiIoBOi kucinoTraMu. Kak mokasanu pe3yiapTaTbl MCCIEN0BAaHUS, BBEACHHUE BBIIIEOTMEUEHHBIX
KOMIIaTHOMIIN3aTOPOB CHOCOOCTBYET CYIIECTBEHHOMY MOBBIIICHUIO Pa3pyIIAIONIEro HaNpsKEeHUs
ot 10.6 MIla no 13.0 -16.0 MIla, otHOcuTenpHOTO yanuHeHus oT 80% no 140-160%. XapakrepHo,
YTO TEIJIOCTOUKOCTh MOJTUMEPHBIX CMecel n3MensieTcs B mpeaenax 97 — 101 oC,

[TpuBOAKTCS cXeMaTHYecKoe M300paxKeHre MPOoIeCCOB, MPOUCXOAIINX HA TPAHULIE pa3jena
MOJIMMEPHBIX CMEeceld B MPHUCYTCTBUU KommaTuOwmimsaTopa. CoriacHO NPHUBEACHHOM CXEMe,
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MOBBIIIEHUE Pa3pYIIAIOLIET0 HAMPSKECHUS MOAU(DUIIMPOBAHHBIX MOJIMMEPHBIX CMECEi CTaHOBHUTCS
BO3MOXXHBIM OJlarofiapsi pacmpelieiCeHHUI0 MaKpOMOJIEKYJIbl KOMIIAaTHOMIN3aTopa B MexpasHou
o0nactu nonuosieprHa ¥ HUTPHUIBHOTO Kay4dyKa.
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3KCTPY3UOHHBIN METO/I HIEPEPABOTKHA HAHOKOMITO3UTOB HA OCHOBE
CTATUCTHYECKOI'O COIIOJIMMEPA 9THJIEHA C IIPOIIMJIEHOM
N MUHEPAJIBHOI'O HAITOJIHUTEJIA

Apsymanosa H.B., Kaxpamanos H.T., Jlanaesa P.H.
Hnemumym nonumepuvix mamepuanos HAHA, Cymeaum, Azepbaiiosican
arzumanova-nushaba@rambler.ru

OpauM w3 Hambosiee >PQPEKTHBHBIX U JIOCTYIHBIX NPUEMOB CMEUICHHS U IIOJYYEHHS
KOMITO3UTHBIX ~MaTepHalioB, OE€3YyCIIOBHO, SIBISETCS OSKCTPY3UOHHBIH METOA. ITOT METOJ
Hepepa60TKI/1 IMMO3BOJIACT IMOJIYYHUTb KOMIIO3UTHBIC MATCpHaibl IIYTEM CMCHICHUSA, IMPU KOTOPOM
JOCTUTaeTCs  yJIOBJIETBOPUTEIbHOE JUCIEPTMPOBAHUE YACTUIl HAMOJHUTENS B  pPacIliaBe
MOJIMMEPHON MaTpulbl. [IpenMyIiecTBOM SKCTPYy3MOHHOTO METOJA IPUTOTOBIICHUS NOJMMEPHOMN
KOMITO3UIIUHU SBIIAIOTCS, TPEXKAE BCEro, MPOCTOTa W JOCTYHMHOCTh OOOpYyIOBaHHS, a TakKke,
BO3MOXHOCTb B C€JUHOM MOHOTPEM-TCXHOJIOTHYCCKOM MUKJIC OCYHICCTBUTH PABHOMCPHOC
CMEIlIeHHEe W B3aUMHOE AMCIIEPTHpPOBAHHE KOMIIOHEHTOB CMECH, oOecredynBaronias BO3MOXHOCTh
MIOJIy4EHHUsI HAa X OCHOBE HAOOpa pa3IMyuHbIX TUIOB KOHCTPYKLIMOHHBIX U3/1ETUH.

OKCTpY3UOHHBIM ~ CMEIIEHHWEM  ObUIM  TONy4YeHbl  HAHOKOMIIO3UTHI ~Ha  OCHOBE
CTATUCTUYECKOTO COTMOJIMMEpa ITUJICHA C TIPOIUIICHOM U MIPUPOTHOTO MUHEPATHHOTO HATIOJIHUTEIIS
Be3yBHaHAa. MeEXaHWYECKOE CMEIICHHE KOMIIOHEHTOB OCYIIECTBISUIOCH IO  «MOHOTPEM)
TEXHOJIOTHH. B KadecTBe cMecuTeIIs MCITOJIL30BaAIIN OI[HOIHH@KOBLIﬁ OKCTPYyHACP. B OJHOITHEKOBOM
SKCTpYAEpe CMECUTETbHBIN 3(D(PEKT JOCTUTAETCS TEM, UTO YacTh pacIuiaBa CO3/1aeT MPOTUBOTOK B
ero padoueM mwmHIpe. [IpoTUBOTOK BO3pacTaeT Mo Mepe yBEJIMUEHHUS CONMPOTUBIICHHUS HAa BXOJIE B
TOJIOBKY.

[Tpu pemennn npobaeM, CBI3aHHBIX ¢ BHIOOPOM ONTHUMAJIbHOTO TEXHOJIOTMYECKOTO pPeKUMa
OKCTPY3UH TIOMUMEPHBIX  KOMIIO3WIIM, OCHOBHYIO pOJb MPHOOPETAIOT  HCCIEAOBAHUSA,
HAIIPABJICHHBIE HA M3YYECHHE BIUSHUSA TEMIIEPATYPHOI'O PEXHMa IPOIECCa U CKOPOCTH BpallCHUS
ITHEKA Ha MPOU3BOJUTENBHOCTh YCTAHOBKH.

O}IHI/IM N3 OCHOBHBIX q)aKTOPOB, BJIMAIOIIUX HA MPOU3BOJUTCIBHOCTE OKCTPYACPA, ABIACTCA
CKOpPOCTh BpalleHuss I1Heka. (OJIHaKO YBEJIMYEHHWE CKOPOCTH BpAIllEHUS IIIHEKa YpeBaTo
MOJIYYCHHEM KOMIIO3HMIMOHHOI'0 Mar€puajla ¢ HEPABHOMCPHBIM B3aWMMHBIM JUCIICPTUPOBAHUCM
KOMITIOHEHTOB cMecu. [loaTomy, B mpoliecce JKCTPYy3WH HEOOXOIMMO TPaBHIBHO MOAOHPATH
CKOPOCTh BpPAILICHUS IIIHEKA U TEMIIEPATypHBIA PEXHM B MATEPUATBHOM LUIUHAPE, IPU KOTOPOM
yIIOBJIETBOPUTEIHHOE KAa4eCTBO MOJIYyYaeMOro MaTepHalia XOpOIIO COYETaNOCh OBl C JIOCTATOYHO
BBICOKOW MTPOM3BOJUTENILHOCTBIO SKCTPYIEpa.

brito YCTAHOBJICHO, UTO C YBCIIMYCHUCM KOHICHTpAINN BC3yBHUAHA B COCTABC KOMIIO3UTA OT
0 mo 40%wmacc. Bo3pacTaeT ONTUMajbHAas TeMIeEpaTypHas 00JIacTh ee MepepadoTKU METOAOM
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sKcTpy3uH. [y obecnedeHus: JOCTATOUHO XOPOIIeH MPOU3BOAUTEIBHOCTH SKCTPYAEPa, TOIBKO B
TOJIOBKE IKCTpyAepa Temmeparypa nosbimaercs ot 180 mo 230 OC. CnumukoM Huskas TeMmreparypa
OKCTPY3UH CIIOCOOCTBYET TMOBBIIICHUIO 3(()EKTUBHONW BA3KOCTH pacIulaBa KOMIIO3UTA M, Kak
CIIEICTBUE, NPUBOJUT K CHUXKEHUIO IPOU3BOAMUTEIIBHOCTU 3KCTpylepa. Bricokas Temmeparypa
SKCTPY3UH MIPUBOANT K PE3KOMY CHM)KEHHUIO BA3KOCTH paciijiaBa, 4YTo, HECOMHEHHO, CKa3bIBAaeTCs Ha
YBEJIMYEHUU IPOTHUBOTOKA pacCIulaBa KOMIIO3UTa B MAaTepUalbHOM LMIMHIPE M CHUKCHHUU
MIPOU3BOIUTENLHOCTH 000pyaoBaHus. Takum oOpa3oM, TeMrepaTypHbIid (HakToOp SBISETCS BaAXKHBIM
TEXHOJIOTUYECKUM pbhlYaroM pEeryjiMpoBaHUs  Ipolecca  3KCTPY3UM IOJIMMEPHBIX HAHO-
KOMITO3UTOB.

Yucno 000poToOB HIHEKA MOAOUPATIOCH ¢ YUE€TOM BSI3KOCTH paciljlaBa KOMIIO3UTa U BPEMEHU
NepeMEIIMBaHus sl 00eCleueHus PaBHOMEPHOTO AMCIEPTHPOBAHUSA YACTHUI[ HAMOIHUTENS B
nonuMepHord Macce. Ilpu 3ToM, HambosbIIas MPOU3BOAUTEIBLHOCTH JKCTpyaepa (22.6 m 22.3
Kr/4ac) JOCTUTAaeTCss TpHU KOHIGHTpauuu BedyBHaHa B mpenenax 10%wmacc. B cocraBe
CTaTUCTUYECKOI'O COMOJUMEpA STUIIEHA C IPOIHICHOM.

B mpouecce mnonbopa ONTUMAaIbHOTO TEXHOJOTMYECKOIO PEXHUMa  IepepadOoTKU
IPUHUMAJIaCh BO BHUMAaHME HE TOJIBKO BBICOKAs IPOM3BOJUTENBHOCTh JKCTPYyHepa, HO U
ToCTIKeHHE A((HEKTUBHON AUCTIEPCUU HATIOTHHUTENS B TOTMMEPHON MaTpHIIE.

BJIUAHUE TEXHOJIOT'HYECKHUX HAPAMETPOB ITPOUECCA JIUThSI IO
JABJIEHUEM HA CBOUCTBA HAHOKOMIIO3UTOB HA OCHOBE
CTATUCTHYECKOI'O COITIOJIMMEPA 9THUJIEHA C TIPOIIMJIIEHOM

Apsymanosa H.B., Kaxpamanos H.T., Jlanaesa P.H.
Hucmumym nonumepnvix mamepuanoe HAHA, . Cymeaum, Asepbatiodxcan
arzumanova-nushaba@rambler.ru

Metoa nUThs MMOJ JaBJIEHUEM SBISETCS OJHUM U3 HauOoJiee paclpOCTPAHEHHBIX METOJIOB
nepepadoTKH TOJIHONE(HUHOB M €ro HANOJHEHHBIX KOMITO3UTOB. OCHOBHBIE TEXHOJIOTUYECKHE
(bakTopsl, ONpEeNsIoNIMe IPOLECC JIUTh:

1. IToaroroBKa MaTeprana WK Cyxoe MepeMelnInBaHne KOMITOHEHTOB CMECH;

2. Peonornyeckre 0COOEHHOCTH KOMITO3UTOB B IMPOLIECCE JIUTHS;

3. Temmeparypa pacriaBa TEpMOIUIACTa B 000TPEBaEMOM IIMIIUH/PE;

4. TemniepaTypHbIi pexXUM (HOPMBI;

5. JlaBneHue B MaTepraibHOM HWJIMHIPE U TIpecchopme;

6. BpeMms BBIIEpKKH pacriaBa B mpecchopme.

B coBokymHOCTH Bce 3TH (DaKTOpbHI MPEAONPEAETSIOT MPOJOJIKUTEIBHOCTh LUKIA JINThS
MOJT JTABJICHUEM, BIHSIONIMM Ha TPOM3BOIUTEIHLHOCTh 000pymoBaHusi. Hamu OBUTIO yCTaHOBIIEHO,
YTO MCII0JIb30BAaHHE OJITHOLTHEKOBOT'O JINTHEBOI'O 00OPY/I0BaHUS MO3BOJISIET IPOBOIUTH CMEIIEHUE U
OTJIMBKY 00Pa3IOB B €IMHOM IIUKJIE 110 OAHOTPOXOTHON CXeMe - MOHOTpeM-TeXHoIoruu. [loaTomy,
IIPU OLEHKE TEXHOJOTHUYECKUX MapaMeTpOB JIUThS MOJ JaBI€HHEM HAHOKOMITIO3UTOB OCHOBHBIMHU
(dakTopamMH, OKa3bIBAIOIIMMHU CYIIECTBEHHOE BIHMSHUAE Ha MX INepepadaThIBa€MOCTh, SIBIISIOTCS —
TEeMIIepaTypHbI PEXUM MaTepHaAIbHOTO LMJIMHJpPA, AABICHHUE JUThs, TeMIepaTypa rnpecchopMsl,
BpeMs BITPBICKA, BPEMsI BBIICPIKKH TT0]T IaBJICHUEM H T.JI.

B cBa3u ¢ 3TUM, MpEACTaBISIIOCH HWHTEPECHBIM BHAdaje MCCIEI0BaTh BIUSHHUE
TEMIIEpaTypPHOTO PEKUMA U TABJICHUS JUThS HA pa3pylIaoliee HANpPsHKEHUE, MOYJIb YIIPYTOCTH -
Ha M3rubd u ycaaky oOpasuoB. IIpum 3ToM B KayecTBe OOBEKTa HCCIIEAOBAHHS MCIOIb30BAIU
HAaHOKOMIIO3UTBI CTATUCTHYECKOTO COMOJMMEpa AITHJICHA C MPONMICHOM, MPH KOTOPHIX OBUTH
JOCTUTHYTHl HAWJIyYIIHE Pe3yJbTaThl IO CBOHCTBAM «CTATUCTHUYECKUI COIMOJIMMEpP 3TUIIEHA C
MpOoNMIeHOM +15%Macc KIMHONTUIUIOIUT.

W3 momy4yeHHBIX JaHHBIX OBUIO  yCTAaHOBJEHO, UTO 0Opas3lpbl, HAaloJIHEHHbIC
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KIMHONTUJUIONUTOM XapaKTePU3YIOTCs 00Jiee BHICOKMMHE 3HAYCHHUSIMHA TIPOYHOCTHBIX CBOWCTB. [Ipu
3TOM YBEJIUYEHHE TeMIepaTypHOro (akTopa U JaBICHUS JUThSI COMPOBOKIACTCS 3aKOHOMEPHBIM
MOBBIIICHUEM TIPOYHOCTHBIX XapaKTEPUCTUK U CHIDKCHHUEM ycaaku. UM B maHHOM citydae HanOolee
YYBCTBUTEJbHBIM K HW3MEHEHHIO TEXHOJIOTHYECKUX (aKTOPOB OKazajcs IoKa3zaTelb MOAYJA
YIOPYTOCTH IPU U3rHoe.

UYrto kacaercs ycaaku oOpas3loB, TO U B IaHHOM Clly4ae HaOII0AaeTcsd 3aMETHOE CHIDKEHUE
yCaJIKl HAaHOKOMIIO3UTa, B 0COOGHHOCTH TpH AaBiieHUH JmThs 150 MIla. CortacHO MOTy4eHHBIM
JAaHHBIM Y KOMIIO3UTOB «CTATUCTUYECKHI comoiuMep JTWieHa c¢ mnponuieHoM +15%wmacc.
KJIIMHONITWJUIOIUTY» CPaBHUTENBHO BBICOKME 3HAYEHUs IO paspyuiaroieMy Hanpspkenuto (36.0
MlIIa) u mogymto ynpyroctu Ha u3rud (1587 Mlla) dopmupyrorcs npu aasinennn auThs 150 Mlla
¥ B TeMIiepaTypHoii obactu 140-170-190-210 °C.

[Tpu n3yueHuu BIUSHUS TEMIIEPATYPbI IpeccPOPMBbI U BPEMEHU BBIIEPIKKH MO JaBICHUEM
Ha [IPOYHOCTHBIE CBOMCTBA HAHO-KOMIIO3UTOB HA OCHOBE CTATUCTHUYECKOT'O COMOIMMEPA ITHIIEHA C
npornuieHoM+15%macce. KIMHONTUIUIONUT ONTUMANIbHBIMH MapaMeTpaMu SIBISIFOTCS TeMIeparypa
npecchopmbr 50 °C u BpeMsi BBIICPXKKH TOA naBieHueM - 20 cexyHni. [lanbHeilliee yBenndeHue
BPEMEHH BBIJICPKKHA HE MPUBOAMIO YK€ K KaKUM-THOO OUlyTUMBIM HM3MeHeHusM. [Ipu mombope
ONTHUMAJIFHOTO TEXHOJIOTHYECKOTO PeXUMa HaJ0 MPUHUMATh BO BHUMAHHUE HE TOJBHKO YIIYYIICHUE
CBOMCTB, HO M YYUTHIBaTb HEOOXOAUMOCTH COXPAaHEHHUS MPOU3BOJAUTEIHHOCTH YCTAaHOBKU Ha
OTHOCHUTEJIHO BBICOKOM YPOBHE.

Takum o0pa3oMm, MOXHO  HPUUTH K 3aKIOYEHHIO O TOM, YTO TEXHOJIOTHUYECKUE
0CcOOEHHOCTH TIpoIIecca JINThS TOJ AABICHHEM OKAa3bIBAIOT OMPEICIICHHOE BIMSHUE HAa OCHOBHBIC
CBOMCTBa HAHOKOMITO3UTOB. [IpencTaBisieTcs BO3MOKHBIM, U3MEHSISI TEXHOJIOTHYECKHE TTapaMeTphl
nepepaboTKH,  perylMpoBaTh  mpouecc  (HOPMUPOBAHHS  W3JEIUS C  ONpPENeICHHBIMU
AKCIUTYyaTaIMOHHBIMU XapaKTepUCTHKaMH. biaromapsi 3ToMmy, SKCIEPUMEHTAIbHBIM IMyTEM OBLIU
BBISIBIICHBI ONTHMAJIbHBIE TEXHOJIOTMYECKHE YCIIOBHS, TIO3BOJISIIONINE CYIIECTBEHHBIM 00pa3oM He
TOJIKO TIOBJIMSTH Ha Ka4eCTBO MOJUMEPHOTO MaTepuaia, HO U ONPeAeNuTh (aKTOPhI, BIUSIOIINE
Ha TIOBBIIIEHHUE JIUTHEBOIO0 000PYAOBaHUS.

OCHOBHBIE THUITbI MUHEPAJIbHBIX HATIOJTHUTEJIEH, ITPEJHA3SHAYEHHBIE
JIJIA YAYUYIIEHUA CHEHU®UYECKHUX CBOMCTB NOJUMEPHBIX
KOMIIO3UTOB

Kacymoga I'.111., Kaxpamanos H.T., A6nanosa C.A., Anuesa C.C.
Hucmumym noaumepnvix mamepuanoe HAHA, . Cymeaum, Asepbatioxcan
najaf1946@rambler.ru

Haubonee pacnpocTpaHeHHBIMH JUCHEPCHBIMH HAMOJTHUTEISIMHU, HCIOIb3YEMBbIMU JUIS
NpUIaHUS MaTepUaty CHEIHAIbHBIX CIEHU(PUIECKUX CBOWCTB, OTHOCATCS CaXka, IpaduT, MOPOILIKU
METAJUIOB, PYOJIEHbIE BOJOKHA M T.J. OKCIEPUMEHTAJIBHO YCTAHOBJIEHO, YTO Ui IOJY4EHHs
AJIEKTPOIPOBOAIIMX KOMIO3UTHBIX MatepuaioB (KM), namboniee mpueMIEeMbIMH CUHTAIOTCS
MOPOIIKK  METAJUIOB M (EeppUTHl [UIsl MAarHUTHBIX CBOMCTB, MOPOILIKK CErHETORJIEKTPUKOB
(Hammpumep, TUTaHaT Oapust) As cerHetodnekTpuueckux KM. Emé oaHoill rpynmoit aucnepcHbIX
HAITOJIHUTEJIEH, KOTOpBIE BCE Yallle MCIOJIB3YIOTCS B HACTOSLIEE BPEMS, SBIIIFOTCA MOJIUMEDPHI B
(bopme TUCTIEPCHBIX YaCTHII.

Hamn ycTraHOBIE€HO, 4YTO BBICOKAass 3JIEKTPONPOBOJHOCTh KOMIIO3UTOB CTaHOBUTCS
BO3MOYKHOH TPH BBEJCHUU B MOJUMEp OONBIIMX KOHIEHTpauuil mopomrkos MetamuioB (Cu, Al, Ni,
Zn, Au, Ag). OOBsCHSETCS 3TO TEM, YTO Ha IMOBEPXHOCTH YACTHI[ MHOTMX W3 JIOCTYIHBIX
METAJUIOB B OOJIBLIIMHCTBE CIy4yaeB MPHCYTCTBYET OKHCHAs IUIEHKA, MPEMATCTBYIONIAs MEPEHOCY
HOCHTEJIEH MEKIy YaCTULIAMU HATIOJHUTEIIS.
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Bcé€ 310 mpuBeno kK TOMy, YTO JAHHBIM TUIl HAIMOJHUTENIEH MCIOIL3YIOT JIMIIb B
crenuuUeckux o0sacTsaX, Hampumep, Aas npuaanus KM MarHUTHBIX CBOMCTB, a Takke B
AJIEKTPOIPOBOIAIINX KIIESIX, MPUMEHSEMBIX B 3JEKTPOHHOM NPOMBIIIICHHOCTH BO H30€XaHHE
naiiku netanedl. B mocneanem ciydae A JOCTHIKEHHMSI HEOOXOIHUMBIX BEJIMYHUH MPOBOIUMOCTHU
IIPUXO/UTCS UCIOJIb30BaTh KOJUIOUIHOE CcEPeOpo, MPUUEM B JOCTATOUHO BBICOKMX KOHLIEHTPALIUSIX
(o 70% wmac.), 4TO oOrpaHMYMBaeT O00JIaCTh MPUMEHEHHs] Takux KieeB. lcnonab3oBaHue
CTEUANBHBIX CIOCOOOB CMELICHUS UM MPUMEHEHNE YacTUI] MeTajllla HEOOBIYHOM (hOpMBI (B BUJE
Yelyek, JenecTKOB, ICHPUTOB U T.[.) TIO3BOJSET CHU3UTh UX KOHLIEHTPAILIUIO, HEOOXOAUMYIO IS
JNOCTHKEHHMSI ONIPEIEIIEHHBIX YPOBHEN IIPOBOJIUMOCTH.

[TokazaHo, 4yTO KpUCTaUIMYEcKas pemérka rpadura cocTouT u3 Habopa IUIOCKOCTEH, B
KKIOW M3 KOTOPBIX YIJIEPOAHBIE aTOMbl OOpa3ylOT CETKY IPaBWIBHBIX IHIECTUYTOJIBHUKOB CO
croporoii 1,418 A. PaccTosHume MexIy IIOCKOCTAMHU CONpSDKEHHBIX T-CBA3€H ropasno 6Golblie
(3,35 A), mosTOoMy NIOCKOCTH CPaBHUTENBHO €Ia00 CBA3aHBI APYr C APYroM U rpadur Ierko
paccianBaeTcsl. DJEKTPONPOBOAHOCTh TpaduTa B IJIOCKOCTH CIIOEB HOCUT METaJUIMYECKUI
XapakTep W JocTuraer BeanuyuHbl 104 Om™ x cm™. DNEeKTPONPOBOJHOCT, B HAlpaBlICHUH,
MEePHNEHAUKYISIPHOM CJIOSIM, B CHJIBHOM CTENEHU 3aBHCUT OT COBEPILIEHCTBA CTPYKTYpBI
MOHOKpHUCTaJlJIa, HaJIW4yusl OpuMeced U psga Apyrux ¢akropoB. Benumunna aHuszoTponuu
AJICKTPONPOBOAHOCTH KOJIEOJIeTCS B JIOBOJIBHO MIMPOKUX mpeaenax: oT 250 mo 104 Oom?!x em™
Hcnonb3yeMplii B KadyecTBE 3JIEKTPOIPOBOSAIIEIO HAIOJHUTENSl MNPUPOJHBIA rpadutr umeer
MOJIMKPUCTAIITMYECKYIO CTPYKTYpPY C OOJBIIMM COJEp)KaHWEeM aMOp(HOro Yriepojaa, MO3TOMY
AJIEKTPOIIPOBOTHOCTh TakuX rpaduroB ObiBaeT HeOOdbmIONW. Kpome Toro, wactuisl rpadura He
0o01aialT CIOCOOHOCTHIO O0pPa30BBIBATH IEMOYEYHBIE CTPYKTYpBI, IOATOMY YBEJIHMYEHHUE
AJIEKTPOIIPOBOTHOCTH  KOMITO3UTAa JOCTHUTAETCS TIPH BBEICHHH OOJBIIMX KOHIEHTpAIHUn
HAMOJHUTEJNSA, YTO OJHOBPEMEHHO COIPOBOXAACTCA YXYAUICHHEM UX (PU3MKO-MEXaHUYECKUX
CBOMCTB.

HauOonee nenecooOpa3HbIM CUMTAETCsl UCIOJIb30BaHUE TpaduTa Ui MOIYYEHUS Ha €ro
OCHOBE M3HOCOCTOMKHUX IMOJIMMEPHBIX KOMIIO3UTOB. B 3TOM ciiydae, cioucTas cTpykTypa rpadgura
MO3BOJISIET  CYIIECTBEHHBIM 00pa3oM H3MEHUTh IIOBEJCHHE IOJMMEPHOIO Marepuana B
AKCIUTyaTallMOHHBIX YCIOBUAX. TakuM oOpa3oM, CTAHOBHUTCS OYEBHUIHBIM, YTO BBeJeHUE Ipadura
CIOCOOCTBYET YIYYIIEHUI0 HE TOJBKO 3JIEKTPOINPOBOJHOCTH KOMIIO3UTHOTO MaTepuaya, HO U
MTOBBIIICHUIO UX U3HOCOCTOMKOCTH.

3a mocienHue rojibl 0COOYI MOMYJISPHOCTh MPUOOpenu pa3pabOTKH, HalpaBIE€HHbIE Ha
HCIIOJIb30BAaHUE CMECH pa3IMYHBIX THUIIOB HamojgHUTeNned. B Takux cimyyasx, BHUAMMO, Oyner
YMECTHO YNOMSHYTb O CHHEpruueckoM 3¢ dekre, CIOCOOCTBYIOIIEM YIYUYIIEHUIO KOHKPETHBIX
XapaKTepUCTUK KOMIIO3UTHOro Mmarepuana. [loaTtomy, nmpoBoauMble HAMM HCCIEAOBaHUS B ATOU
o0JIaCTH TOKa3ajdu MPEHMYILECTBEHHbIE OCOOCHHOCTHM MHOTOKOMIIOHEHTHBIX HAaIlOJHEHHBIX
CHCTEM.

HAHOKOMITIO3UTHI 1 NIOJIMMEPHOE MATEPUAJIOBEJIEHUE

Kaxpamanos H.T., baiipamosa U.B., Mamenaun Y. M.
HUncmumym nonumepuvix mamepuanos HAHA, 2. Cymeaum, Azepoaiiosxcan
e-mail: najaf1946@rambler.ru

[Tpouecc popmMupoBaHus TaKOro HAYYHOT'O HAMpaBJIEHUs, KaK MOJIYyY€HHUE U HCCIIEOBaHUE
MOJMMEPHBIX HAaHOKOMITO3UTOB ObUI IOBOJIBHO CIIOXHBIN M HE BCErAa MOJ1aBajcs BIOJIHE HAYYHO
000CHOBAaHHOM MHTEpIpETaluu P OLEHKE UX CTPYKTYPHBIX OCOOEHHOCTEH M cBOMCTB. CBsA3aHO
3TO OBLIO C TE€M, YTO yYCHbIE M CHEIHMATUCTHI PAa3IMYHBIX CTPaH B MPOIECCE aHAIN3A MOJIMMEPHBIX
HaHOKOMIIO3UTOB MUMEIU OTIMYAIOUIMEC IPYr OT Jpyra HaydHble MOAXOJbl K HCCIEIOBaHUIO U
aHaJIM3y HAHOKOMMNO3UTOB. CHOXWIACh CHUTyalus, Korja oOOBIYHBIE HAaydHbBIE TpPAaKTOBKH,
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NpPUMEHSIEMbIE Ul HAlOJIHEHHBIX KOMIIO3UTOB, 0€3 KaKuX-THOO M3MEHEHHH NpPUMEHSIIUCH IS
aHaJIn3a CTPYKTYPBI U CBOMCTB HAHOKOMIIO3UTOB. B CBf3M ¢ 4eM, HCIIONIb3yeMble TEPMUHOJIOTUU
HE BCErja TOYHO XapaKTEpHU30BaJM pacCMaTpUBAEMbIE OOBEKTHI MCCIEAOBAaHUS, YTO BHOCHUIIO
JONOJIHUTEIbHOE  3aTpyJHEHHE I MHTEpIpeTalud camMoro mporecca (OpMHpPOBAHUSA
HAJMOJIEKYJIIPHONW CTPYKTYpbl HAHOKOMIIO3UTOB U, KaK CJIEJICTBUE, CBONCTB. BecbMa orpaHnyeHbl
UCCIIEIOBAHUsI [0  M3YYEHHUIO  BIMAHUSA  TEXHOJOIMYECKMX  IlapaMeTpoB  IepepadOoTKu
HAaHOKOMIIO3UTOB Ha WX KOHEUHBIE CBOWCTBA. JTH MPOOJIEMBI BECbMa OCTPO OIIYMIAIOTCS TOTAA,
KOrjza pedb UACT O TIOJMMEPHOM MAaTEpPUANIOBENCHUHM M IIOJYyYEHUHM Ha HX OCHOBE
KOHCTPYKLMOHHBIX M3AEIUI CIEeLMaIbHOrO Ha3HAaueHus. B pa3BUTHIX cTpaHax pa3paboTKe u
IIPOU3BOJICTBY HAHOKOMIIO3UTOB NPUAAIOT OrpoMHYyI0 poisbs. Hanpumep, B CILIA npuopureTHpIMU
HAIpaBJICHUSIMU  pa3BUTHUsS  HAHOMAarepuajoB B  paMkax HanuvoHanbHONM — mporpammbl
«HaHoTexHOIOrMYECKass MHULMATABA» SBIIAIOTCS HAHOKATAJIN3aTOPbI, TOHKAas KOHCTPYKIIMOHHAs
KepaMHKa, BBICOKONPOYHBIC CIUIABbI, MAarHUTHBIE HAHOCHUCTEMBI, MaTepUalbl C OCOOBIMH
JIEKTPO(U3NYECKUMH CBOMCTBAMM W HAHOCTPYKTYpUpOBaHHble MOKpbITHS. B crtpanax EC
(I'epmanusa, BenukoOpuranus, Wramms, IBenus, IlBeilnapusi) 3T0 — HaHOKAaTaIU3aTOpHI,
IIOJINMEPHBIE ¥  METAJUIONOJMMEPHBIE HAHOKOMIIO3UTBI, KAPONPOYHBIE  CILIABBl, CIUIABBI
cBepxObicTporo 3arBepieBanus. B SImoHMM — KOHCTPYKUIMOHHAs TOHKas KepaMUKa U
HAHOKOMIIO3UTHI. HaHOKOMIO3MTBI — 3TO Marepualbl, IOJyYEHHBbIE B IIPOLIECCE BBEICHUSA
HAaHOPA3MEPHBIX YacTUIl (HAMIOJIHUTENEH) B IOJUMEPHYI0 MaTpully. OHU OTJIMYAOTCS OT OOBIYHBIX
HAaIlOJIHEHHBIX ~ KOMIIO3UTOB, TEM, 4YTO HAHOYACTULA XapaKTEpHU3yeTcsi pa3MepoM B
HaHoMeTpuueckoM nauana3zoHe (1-100uM) u  3HauuTenpHO OoJsiee Pa3BUTOM  IUIOIIAJBIO
MOBEPXHOCTU. B cBsA3M ¢ 3TuM, CBOICTBAa HAHOKOMIIO3UTOB B 3HAUUTENIBHO OOJBILICH CTENEHU
3aBUCST OT MOP(OJOTUU YACTUL HAMOJIHUTENIS M XapaKTepa B3aMMOJEWCTBHUS KOMIIOHEHTOB Ha
NOBEpXHOCTU pazzaena ¢a3. Ilpu 3TOM, HAHOKOMIIO3UIIMOHHBIE MaTepUalbl IOAPa3ACIAIOTCS Ha
HAaHOKOMIIO3UTHI U HAHOCTPYKTYPUPOBAHHbIE KOMIO3UTHI. HaHOCTPYKTYpHpOBaHHBIE KOMITO3UTHI
NPEJCTaBIAIOT cO00i MaTepuanbl, B KOTOPBIX CO/EpKaHHEe HAaHOPa3MEpPHBIX YACTUILl HAIOJIHHUTEINS
He npesblmaer 5 %Macc. B 3ToM ciydae mpouecc OXJIaXIeHHs pacIulaBa CONpPOBOXKIAETCS
(dbopMHpOBaHHEM HAJIMOJEKYISPHOM CTPYKTYpHl, OTIMYHOW OT CTPYKTYphl YHCTOrO MaTepuala
Matpuubl. Haubonee pacnpocTpaHeHHBIM 3G (EKTOM SBISETCS 3HAYMTEIBHOE YBEIMUYEHUE
MEXaHUYECKOM MPOYHOCTH MOJyYEHHOro HaHOKommo3uTa. Yamie Bcero HaumOosubmmid 3¢ ¢ext
HAaHOCTPYKTYPUPOBAHUS BO3HUKAET MPU UCIOJIb30BAaHUN HAHOYACTHI], UMEIOUINX MPOTSKEHHYIO U
CIIOXHYIO T10 TeOMEeTpHH (hopMy, a ClieIoBaTeIbHO — O0Jiee Pa3BUTYIO MOBEpXHOCTS [1-3].
TexHosorus Mony4eHHs MOJIMMEPHBIX HAHOKOMIIO3MUTOB HE CTOUT Ha MECTe, €€ pa3BUTHE
HaMpaBJICHO Ha YIPOIIEHUE U yJIElIEeBICHNE CIOCOO0B MOMYyYeHHUs] KOMITO3UIIMOHHBIX MaTEpUaoB,
CoJiepKallliX B CBOEM COCTaBe HaHO4YacTUIlbl [4]. YrieponHble HAHOTPYOKH MPEACTaBIsAIOT co00i
IIOJIBIE IWJIMHAPUYECKUE CTPYKTYPbl AMAMETPOM OT JECATBIX O HECKOJIBKHMX [ECATKOB HM U
JUIMHOM OT OJHOIO J0 HECKOJBKHX COTE€H MHKPOMETPOB, O0Opa30BaHHbIE aTOMAMM yIriepojaa u
MPECTaBIAIOIINE CO00I CBEPHYTYIO B LIMJIHMHJIpP TpadeHoBy0 IUIOocKocTh. HecMoTpst Ha To, 4TO
YIIEpOAHblE HAHOTPYOKHU SBIISIOTCS HMJ€ATBbHBIM apMHUPYIOIIUM MaTe€pHaoM JJIsl MOJUMEPOB, UX
IIPAKTUYECKOE MCIOIb30BaHUE HA YPOBHE NPOMBIIIIEHHOTO NIPOU3BOJICTBA €IlI€ HE PEalIn30BaHO B
noctatoyHor mepe. OTHOM W3 TJIABHBIX IPHYHH SBISIETCS OTCYTCTBHE COBEPIIEHHON TEXHOJIOTHH
PaBHOMEPHOTO JUCIEPrUpPOBAaHUS HAHOTPYOOK B TEPMOIUIACTHUHOW Matpuue. be3ycinoBHo,
COBEpIICHCTBO TEXHOJOTUU CMEIIEHHs] HAHOKOMIIO3UTOB MOXET OBbITh JOCTUTHYTO IYTEM
UCMOJb30BAHUS  PA3IMYHBIX MOJUPHUIMPYIOMIMX 100aBOK, KOTOpbIE MpPEAOTBpaIlagnd Obl
BO3MOXKHOCTh 0OOpa3oBaHMs arjoMepaToB HaHOTpyOok [4,5].  IloTeHmuman wuCmoab30BaHUs
YIJIEPOAHBIX HAHOTPYOOK B KadyecTBE COCTABHOTO AapMHUPYIOIIEr0 HAMOJIHUTENS B OCHOBHOM
3aBHCHT OT JIBYX (pakTopoB: 3((eKTUBHOIO pacrpeaeseH!s] HAHOTPYOOK B OJUMEPHOM MaTpule U
YPOBHS B3aUMOJICHCTBUSL HANOJHUTENb-TIONIUMEP. B Xoz1e MpoBOAMMBIX HCCIEIOBaHUN OBLIO
YCTaHOBJIEHO, YTO 3aBUCHUMOCTh MPOYHOCTHBIX IOKa3zareiel oT coaep:kaHus HaHOoTpyOok B III1
HOCHUT dKcTpeManibHblii xapakrep. [Ipu BBenenun 0.1%macc. yriepoansix Hanotpyook (YHT) B
[IIT naGnromaeTcsi 3HAYUTEIHHOE YBEIMYCHHE MPOYHOCTH TMPH HM3THMOE W BO3pacTaHUE YyIapHOU
npounoctd Ha 40%. Ilpu 3TOM aBTOpBI CBSA3BIBAIM MaZCHUE MPOYHOCTH OOPA3LOB, COIACPMKAIIUX
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cepimie  0.1%macc. YHT, c¢ orpanuueHueM NOABMKHOCTM MAakKpoLeENed IoauMepa Ha
BBICOKOPA3BUTOM TOBEPXHOCTH HamosHuTens. [lpu BBenenmm mmukpotanbka B I, HaobopoT,
HaOJII0/1aeTCs TOBBIIMICHNUE MPOYHOCTH MPH pa3pbiBe M YMEHBIICHHE MPOYHOCTH IMPU H3THOE H
yAapHON MPOYHOCTHU MO cpaBHEHUIO ¢ UCXOAHBIM [III, uro otnuuaer ero or YHT u yraepoaHsix
HaHotpyOok (YHB). OntumanbsHoe copepskaHue MuKportanbka B Kommosuiuu ¢ III1 cocraBmser
5%mwmacc. XapakTepHO, UYTO B IMPOLIECCE MCCICAOBAHUS PEOJIOTMUECKUX XapaKTEPUCTUK
HaHOKOMITIO3UTOB, coaepxkauux 1%macc. YHB u 0,1%macc. YHT, Obu10 yCTaHOBIIEHO yBEIHMYECHHE
CKOPOCTH T€UEHHUS 3TUX 00pa3IioB. ABTOPBI OOBICHSIOT 3TO 00CTOATEILCTBO TeM, uto YHB u YHT
B pacIuiaBe BHIMOIHIIOT CBOCOOpa3HyI0 GYHKIIUIO CTPYKTypooOpaszoBareneit [5].

TakuM o00pa3oM, TMOABITOKMBAS HAy4YHbIE JOCTHXKEHUS, IMOJYUEHHBIE PpPa3INYHBIMU
aBTOpaMU B OOJACTH TOJyYeHHs] M MCCIEIOBAaHHMS HAHOIOJIMMEPHBIX KOMIIO3UTOB, MOXKHO
mnojilaratb, 4YTO HWHAYCTPHUSI IUIaCTMAcc OyJeT HCIHBITHIBATh IOCTOSHHYIO TOTPEOHOCTH B
COBEpIICHCTBOBAHWM TEXHOJIOTMH WX TMPOM3BOJICTBA M MOTpeOicHHs. MHOTOYHUCICHHBIE
UCCIIEIOBAHMsI, POBOIMMBIE YUCHBIMU U CHEIUAIMCTAMH B 3TOW 00JIaCTH, ellle pa3 MOATBEPKIAI0T
HE JI0 KOHLIA PACKPbIThIE NOTEHIINAIbHBIE BO3MOXKHOCTH 1€JIEHAIIPABJIEHHOI0 YIy4IlIEHHs KaueCcTBa
MOJIMMEPHBIX HAHOKOMIIO3UTHBIX MaTepuanoB. OObICHIETCS 3TO TeM, YTO ISl PEryIUpOBaHUs
CTPYKTYpPBI, & COOTBETCTBEHHO, CBOMCTB MOJIMMEPHBIX MATEPHAIOB MBI JOJIKHBI, IPEXKIEC BCETO, C
Y4E€TOM  OXKHJIAeMOro  YJIYy4IIeHHS WX OKCIUIyaTallUOHHBIX  XapaKTEPUCTUK  MPaBUIBHO
chopMynupoBaTh LEIM M 3aJa4d TMPOBOAMMBIX HCCIEJOBAaHUH. YMECTHO OTMETHTh, YTO
HAHOYACTHIIBl HE CIEAYyeT paccMaTpuBaTh, KaK «laHAllel0 OT BceX Oea» M MOITOMY K HUX
[IPAKTUYECKOMY MTPUMEHEHHUIO B COCTaBE MOJIMMEPHON MATPHIbI CIEIYET MOAXOIUTh MPOJAYyMaHHO
U C yY4ETOM KOHEUHOM 1enu uccieaoBanus. Ecnu Mbl Oynem Habnrofath yaydlieHHe B U3MEHEHHH
OJIHOTO WJIM JIBYX XapaKTePUCTUK HAHOKOMIIO3UTOB, TO 3TO B HEKOTOPBIX CIydasgX MOXET
COIMPOBOXAATHCA M HEKOTOPBIM YXYIIIEHHEM JAPYTruX CBOMCTB. M1 3TO BOBCE HE HEIOCTATOK, a
3aKOHOMEPHBIA OXUJaeMblii mpoiecc. [loaTtoMy, mpu pa3paboTKe CTpaTerdu HMCCIEIOBAHUS MBI
JOTKHBI OTPEAETUTHCS, MPEXIE BCEro, ¢ BHIOOPOM MPHOPUTETHBIX CBOMCTB HAaHOKOMIIO3UTOB U
OCYILIECTBJICHUEM CHCTEMHOTO CEJEKTUBHOIO MOAXOJa Ul ylydlleHus ux kadectBa. Cienyer
MPUHATH K CBEACHHUIO U TO OOCTOSITENBCTBO, YTO Hay4yHas 0a3a mo pa3pabOTKe U HCCIEIOBaHUIO
HOBBIX TOJUMEP-MATPUUYHBIX KOMIIO3UTOB CPABHUTEIBHO XOPOIIO pa3BUTA, a BOT MPHUHIIUIIBI
IUTAHUPOBAHUS  DKCIEPUMEHTANBHBIX  HWCCIENOBaHMM M pa3pabOTOK TMpU  TMepexoiae  OT
MHUKpPOpPa3MEpHBIX K HAaHOPAa3MEpPHBIM YaCTUIAM HAIIOJIHUTENS €Ile He MpeTepresid Kakux-iubo
(dbyHIaMeHTaIbHBIX U3MEHEHUH.
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CUHTE3 KPEMHUMOPTAHUYECKHWX COEJJUHEHUMA 1151 AIIIPETUPOBAHUA
HAHOKOMIIO3UTOB HA OCHOBE IMOJINTUJIEHA BBICOKOHM IIJIOTHOCTH
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Pa3zpaGoran Merox CHHTE3a KPEMHHUICOAEP)KAIMX SMOKCHIHBIX COCIUHEHHUH Ha OCHOBE
peaKy THAPOCUIMINPOBAHNS TIIMIUANIOBBIX 3()UPOB AJUIMIIOBOTO PsAa ¢ METHIAUATHIICHIAHOM
B IIPUCYTCTBHHM IIATUHOXJIOPUCTOBOJIOPOTHON KUCIIOTHI. Y CTAHOBJIEHO, YTO MOCJIEIHUE BCTYMAIOT
B PEAKLUIO 10 OKCUPAHOBOMY KOJIBIYy C PAa3JIMYHBIMH PEareHTaMH U 00pa3yl0T COOTBETCTBYIOIIHUE
KpeMHHUco/iepxKalue npousBoanbie. CHHTE3UpoBaHHbIE 12 KpeMHUHOPraHMYECKUX COECTUHEHUMH
ObUIM KCIOJIB30BAHBI B Ka4eCTBE alIPETOB HAHOYACTHIl MUHEPAJIbHOTro HamonHutens. [lokazaHo,
YTO  CHUHTE3UPOBAHHBIE  KPEMHMHOPraHMYECKME  COCIMHEHMs  00JaJaloT  XOpPOUIMMHU
aNIpeTUPYIOLIMMHU CBOMCTBAMH, CIIOCOOCTBYIOIIMMHU YIIYUIIEHHUIO COBMECTUMOCTH MHUHEPAJIbLHOTO
HAMOJIHUTEIS C MOJIMMEPHON MaTpHULIEH.

B xauecTBe MHHEpaIIbHOTO HAIIOJHUTEIS UCIIOJIb3YETCSl KBapll HAHOPA3MEPHOTO YPOBHS (110
100uM). HanovacTuiel KBapiia roxy4aid Ha aHaTUTHYecKor MenbHUlle A-11 mpu MakcuManbHOU
CKOpOCTH BpatieHus poropa - 28000 06/mMuH. Pazmep HaHOUACTHII OTIPENENISIIN HAa IPUOOPE MOIEIH
STA PT1600 Linseiz (I'epmanus) u on coctaBista 20-95uM. MaccoBast J0Is OKHCH KPEMHHS
(SiO;) cocraBmsma - 99.5%. Ksapi SBIsSETCS OOHHMM M3 CaMbIX TBEPIABIX MHHEPAIbHBIX
HanoiHuTesned. TBepAOCTh KBapla OOBSACHIETCS CTPOCHHEM €ro KpPUCTANIMYECKOM PpeIIeTKH.
JlentouHoe crtpoeHme TeTpa’apoB SiO2 B CTpyKType KBapia CIIOCOOCTBYET OOpa3oBaHUIO MpU
IpoOJIEHNUHU U ITOMOJIE BBITSHYTBIX, OCTPOYTOJIbHBIX YACTHII.

[TpurotoBnenne mommMepHoro kommosuta: 0.5-2.0 % BOJHBIA pacTBOp armmpera,
MIOJIKUCIIEHHBIM YKCYCHOM Kucinotod 1o pH = 3.5, HHTEHCUBHO N€peMENIMBAIA C JHUCIEPCHBIMU
YyacTULlaMU KBaplia Mpu TemmepaTtype 25 °C B Teuennn 60 MHHYT. Bapsupys KoHIEHTpanueu
YAaCTHLl HAIOJHUTEINA U allpeTa B BOJHOM PACTBOPE, NPEICTABISUIOCh BO3MOXKHBIM B JOBOJIBHO
HIMPOKUX MPEJIeNIax U3MEHATh €ro KOHLEHTPALIMIO Ha IOBEPXHOCTH YacTul] HanoaHuTens ot 0.5 1o
3.0%macc. oT mMaccel B3aTOoro ksapia. Ilocie yero pactBop OT(GHIBTPOBBIBAIM U HANOIHUTEINb,
IPOIHMTAHHBI AIPETOM, I[OJBEPrald BaKyyMHOH cymke mpd temmeparype 75-80 °C.
AnnpeTupoBaHHbIE HAHOYACTHUIIBI B TeueHHe 3-5 MuUHYT BBoAwIM B paciuias [ Ha Bambiax mpu
temmeparype 190 °C.

[TpuBonATCS pe3yapTaThl MCCICNOBAHUS BIWSAHUSA TUNIA W KOHLEHTPALMU aIlllPpETOB H
HaIOJIHUTENST HAa OCHOBHBbIE (U3MKO-MEXaHUYECKHE CBOMCTBA HAHOKOMITO3UTOB. Y CTaHOBJIEHBI
ONTUMAJIbHbIE KOHLIEHTPAIlMM aNIpeTOB U HAIMOJHUTENS, 00ecHeunBaronie MaKCHUMaJbHbIE
3HaYeHUs (PU3MKO-MEXAaHMUYECKHX XapaKTEPUCTHK KOMIIO3UTOB. BBISIBIEHBI OCHOBHBIE MPHYUHBI,
CIOCOOCTBYIOIINE YIy4LIEHUIO IPOYHOCTHBIX XapaKTEpUCTHUK anmnpeTUPOBAHHBIX
HaHOKOMMO3UTOB.  [lpuBojsTcss  pe3ynabTaTbl  AHAJIMTUYECKOTO  HUCCIEIOBAHMUSI  CBOWCTB
HAaHOKOMIIO3UTOB B  3aBUCUMOCTH OT KOHIIEHTpAalMW ammpera W HaHodactul. U3
COIOCTaBUTENLHOTO aHAJIN3a JAHHBIX, IIPEJICTABICHHBIX B 3TOW TaOIUIE, MO)KHO YCTAaHOBHUTb, YTO
amlmpeT OKa3blBa€T CYLIECTBEHHOE BIMSIHME Ha YJIYYILIEHUE CBOMCTB HAHOKOMIIO3UTOB. B kadecTBe
npumepa HCIIOJIb30BAIN — 4,4-mumeTni-1-Me THIT A THIICHITHII-5-0Kca- 7,8-31TOKCHOKTaH
(AMMDTODIII). ITo mepe yBenMUYeHUs] KOHIEHTPALMH TOTO allpeTa B COCTaBE HEHAITOJHEHHOTO
[19BIT ot 0.2 10 0.7% OT Macchel moJMMepa MOKHO YCTaHOBHUTH, YTO HanbOOJee ONMTHMAIbHBIMU
cBoiicTBamMM obnanatoT obpasusl ¢ 0.3% coxepkanueMm ammpera. bosjee BbICOKas KOHIIEHTpaLUs
anmpera B coctaBe [IOBIl HexenmaTenbHa, Tak Kak OH B 3TOM ClIy4ae BelIeT cebs, Kak
IUTACTU(HUKATOP,  CHOCOOCTBYIOIIMKA  OCHAOJEHHIO  HAJMOJEKYISIPHOW  CTPYKTYpbI,  a
COOTBETCTBEHHO, INPOYHOCTHBIX XaPAKTEPUCTHK HAHOKOMIO3UTOB. PasnenbHoe wuccienoBaHue
BIMSIHUSA KOHIIGHTPAllMM HaHOKOMIo3uTa (0e3 ammpera) Ha CBOICTBa MOKas3alo, 4TO TpU €€
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KoHIeHTpanuu cBeimie 5.0 %wMacc. HaOmromaercs  yXyALIEHHE BCEX  XapaKTEPUCTHUK
HAaHOKOMIIO3UTOB 32 MCKITIOYCHHUEM MOIYIS YIPYrocTd Ha m3rub. EcTh ocHOBaHuWe monarath, 4ToO
IIPU HMCTOJIH30BAaHUM HAHOPA3MEPHBIX HAMOJHUTEICH MaKCHUMAllbHOE 3HAYCHHE pa3p yIIArOIIero
HANpsDKCHUST HACTYNAeT, Kak MPaBHJIO, NPU WX OTHOCHTEIBHO HM3KHX KOHIEHTpamusx. I[lo-
BUJIUMOMY, HAaHOYACTHIIBI CIIOCOOCTBYIOT (DOPMHUPOBAHUIO B paciliaBe MOJIMMEPOB I'E€TEPOTSHHBIX
[EHTPOB 3apOJIbIICO0pa30BaHMsI, KOTOPbIC, B KOHEYHOM CYETE, CIIOCOOCTBYIOT (DOPMUPOBAHUIO B
KPUCTATMYECKUX TOJIUMEPAX MENIKOCHEepPOTUTHON HAAMOJICKYISIpHOU CTpYKTyphl. [Ipu Oomee
BBICOKOW KOHIICHTPAIIMU HAaHOYACTHUI[ YaCTh WX PACXOJyeTCs] Ha CO3JIaHHE T'€TEPOTCHHBIX IIEHTPOB
3apojplieo0pa3oBanus, a OCTajJbHas 4acTh, B Ipoliecce pocTa c(eporuTOB, BHITAIKUBACTCA B
MeXC(hEepOJIMTHOE MPOCTPAHCTBO — aMOpdHYIO 00y1acTh. AMopdHas 00JacTh MPEUMYIIECTBEHHO
COCTOHT M3 «IIPOXOJIHBIX MAaKpOIICTICl», KOTOPhIE UTPAIOT CYHIECTBEHHYIO POJIb B (POPMHUPOBAHUU
MPOYHOCTH 00pasiia B MPOIeCCe OJHOOCHOTO yiuimHeHHs. [1o mMepe HaKOIUICHWsT HAaHOYACTHI[ B
MEXCPEPOJUTHOM TIPOCTPAHCTBE IMOCIEIHUE CHIDKAIOT KOH(DOPMAIMOHHYIO TOJBHKHOCTH
MPOXO/AHBIX IeMei, CIOCOOCTBYST TEM CaMbIM yXY/IIICHUIO OTHOCHUTEIBHOTO YJIUHCHHUS
KOMITO3UTOB.

HAHOKOMIIO3UTBI HA OCHOBE BJIOK-COIIOJIMMEPA ITPOIINJIEHA
C OTUJIEHOM U CYJb®UIOM MOJIMBJIEHA

Kaxpamanos H.T., Kacymosa I'.11l., Mamenu Y.M., I'eiinaposa I'./I.
Huemumym noaumeprnvix mamepuanog HAHA, e. Cymeaum, Asepbatiodncan
najafl946@rambler.ru

ITo Mepe pa3BUTHS COBPEMEHHOM TEXHUKHM M TEXHOJIOI'MH BCErJla BOSHUKAET NOTPEOHOCTH B
pa3paboTKe HOBBIX TUIIOB MAaTE€PHUAJIOB, KOTOPhIE IO CBOMM 3KCIUTYaTallMOHHBIM XapaKTepUCTUKAM
OTJIMYAJIUCh Obl BBICOKUMU NPOYHOCTHBIMHU CBOMCTBaMM, W3HOCOCTOMKOCTBbIO, TEpPMO- U
TEIJIOCTOMKOCTBIO, YCTOMYMBOCTBIO K BO3JEHCTBUIO JKECTKMX KIMMAaTUYECKUX YCJIOBMM, Macio-
OeH30CTOMKOCThIO U T.J. EcTecTBeHHO, UTO, HECMOTPSl Ha YIOBJIETBOPUTEIbHbIE KaueCTBEHHbIE
XapaKTEPUCTUKHU BBIYCKAEMBIX B IPOMBIIUIEHHOCTH IOJUMEPOB, UX HCIOJb30BaHUE B YHCTOM
BU/JIE HE BCEI/Ia MPEACTABIISAETCS BOZMOXKHBIM, OCOOCHHO B TaKUX O0JIACTAX, KaK MAaIlIMHOCTPOECHHUE,
CYJOCTPOEHHUE, aBUALIMOHHAS U PaJUO3JIEKTPOHHAs MPOMBILIUIEHHOCTH, BO€HHAs, KOCMUYECKas U
BOCHHO-KOCMHUYECKasi TEXHUKA U T.1.

B nanHOil pa®oTe OCHOBHOE BHUMAaHHE YJENsAeTCs MOAW(UKALUU TNPOMBIIUIEHHBIX
MIOJINMEPOB C LENbI0 MOJYYEHHUS] U3HOCOCTOMKUX MOJUMEPHBIX KOMMO3UTOB. OOBSCHSETCS 3TO,
IPEeX/e BCEro, IOCTOSHHBIM POCTOM MOTPEOHOCTH B HM3HOCOCTOMKHMX MaTtepuanax. Crenyer
0c000 BBIJIENNUTH, YTO TNPHU CO3JAHUU H3HOCOCTOMKHX IOJMMEPHBIX MAaTepHalloB HEOOXOAMMO
OCYIIECTBUTH MPABUJIBHBIN 1MOAOOP MOJIMMEPHON MaTpULbl U HAMOJIHEHHBIX cUCTeM. B mpuHIune
pe3ynbTaThl MPOBOJMMBIX B MHpPE HCCIEJOBAHUM TOKa3bIBalOT, YTO BBEJEHHUE CIEIUAIbHBIX
HaTOJHUTENIEH B COCTAaB MPAKTHUYECKH JHOOOTO MOJIMMEpa, MOKHO B TOW MM MHOM CTENeHU
MPUOIM3UTHCSA K CO3JAaHUI0 M3HOCOCTOMKMX KOMIIO3UTOB. 3a4acTyi0 BBHIOOP MOJIMMEPHONH OCHOBBI
OTIpEJIeNIAETCS IOCTYMHOCTBIO CBIPbsI, TEXHUKO-3KOHOMUYECKUMHU (DaKTOpamMH, YTO TaKXkKe CIeayeT
UMETh B BUAY NpHU pa3paboTKe KOMIO3UTHBIX H3HOCOCTOMKUX MAaTepHAaIIOB.

B xauectBe 0OBEKTa HCCIENOBaHMUA HCIIOJIB30BAIN OJIOK-COMOJIUMEp MPOIMUIEHA C
stuneHoM (B3II) mapku HB240P co cinegyrommmu CBOMCTBAMHU: pa3pylLIarOIee HAIPSKEHUE —
25.6 Mlla, otHocuTensHOe yuiauHenue — 200%, nmokaszatenb TekydecTu paciuiaBa- 0.61 r/10mun,
TEIIOCTOWKOCTL 110 Buka - 148°C, temmeparypa miasienuss — 155°C. C nenpro yiuydiineHus
uzHococtoiikoct BIII B ero cocraB BBOAMIM HAaHOYACTHIBI AUCYNbhua monubaeHa (MoS;) B
koiuuectBe ot 0.5 mo 15.0%macc. Pazmep nanowactun Obim He Oonee 110 M. B mporuecce
MPOBOJUMBIX HCCICIOBAHUN (DU3MKO-MEXaHMYECKHMX U (PU3MKO-XUMHUYECKUX XapaKTEPHUCTUK
pa3paboTaHHBIX MOJIMMEPHBIX HAHOKOMIIO3UTOB OBLIIO YCTaHOBIIEHO, YTO BBeneHHe M0S; B cocTaB
BIII nmpuBoIUT K BO3pacTaHUIO UX PA3PYLIAIOLIETO HAMpSKEHUS ¢ MakcumyMoM mpu 10%macc.
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[Ipu 3TOM OTHOCHUTENFHOE Y/UIMHEHHWE HM3MEHSETCS HEOAHO3HAuHO. B 9acTHOCTH, MOKa3aHO 4TO
mpu 0.5-1.0%wmacc comepkxannn MoS; HaOmrogaeTcss 00mIas TEHACHIUS HE TOJBKO K POCTY
OTHOCHUTEIILHOTO Y/UTMHCHHSI, HO U Pa3pyIIAOIETO HAMPSHKCHUS PacCMaTPUBAEMBIX KOMIIO3HUTOB.
Tax, manmpumep, paszpyliamroliee HampsbkeHue komno3uToB npu 1.0%macce. copepxanun MoS;
yBenuuuBaercs oT 25.6 1o 28.3 Mlla, a otHocutenbHOe yaynHeHue noseimaercs ot 200 o 250%.
O6Hapy>KeHHbIE 3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB HaHOKOMIIO3UTOB IO3BOJISIIOT yYTBEPHKIATh,
9TO BO3MOXXHOCTH (DOPMHPOBAHHS B pacIUIaBe IMOJMMEPHBIX KOMIIO3UTOB OJHOBPEMEHHO
TOMOTEHHBIX U T€TePOreHHBIX LIEHTPOB CTPYKTYPOOOpa3OBaHUs, B COBOKYIMHOCTH CIOCOOCTBYIOT
(hOPMHUPOBAHUIO METKOCPEPOIUTHON HAIMOIEKYISIPHOW CTPYKTYphl. [locienHee 0O6CTOSTENBCTBO
BCEr/la COCOOCTBYET YIYUIICHUIO KOMILJIEKCAa CBOMCTB KOMIIO3UTHBIX MaTepUaIOB.

Takum o00pa3oM, Ha OCHOBE TOJYYCHHBIX pE3YJbTATOB HCCICIOBAHUS  MOXKHO
KOHCTaTHUPOBaTh, YTO MPHU YCIOBUU HANOJHUTENIEH HAHOPA3MEPHOTO YPOBHS HAUOOIbIINN 3P deKT
JOCTUTACTCS TIPH CPABHUTEIILHO HU3KOM MX KOHIIEHTparuu. VHTepnpeTupyeTcs 3TO TEM, YTO MPHU
OJTHOM ¥ TOH k€ Macce HaIOJHUTENSI HauOOJIbIIee YUCIIO YaCTHIl COACPKHUTCS B Tex oOpaslax, B
KOTOPBIX pa3Mep YacTHUI] 3HAYUTEIHLHO MEHbINE. [103TOMy, TpH HCIONB30BAaHUH HAHOYACTHIL
HauOoIbIINN 3((HEKT caeyeT OnpeaeNaTh MPU UX OTHOCUTEIHHO HU3KUX KOHIICHTPAIUIX.

POJIb ATIITIPETOB B YJIYUYIIEHAU CBOMCTB HAIIOJTHEHHBIX
ITOJIMMEPHBIX KOMIIO3UTOB

1Kypﬁaﬂona P.B., 2KaxpaMaHOB H.T.
YUsepbatioocanckuii 2ocydapemeennvlii ynusepcumem Hedmu u RPOMbIULCHHOCTIL,
2. baky, Azepbaiioscan
2 HUncmumym nonumepnvix mamepuanos HAHA, e. Cymeaum, Azepbatiodxcan
najaf1946@rambler.ru

B pabGote B XpOHOJIOrMYECKOH MOCIEN0BATEIBHOCTH MTPOAHATU3UPOBAHBI ATAIBl PA3BUTHS
TEXHOJIOTMHM TIOJTY4YEHUs KOMIIO3UTHBIX MATEpUaJOB HA OCHOBE IIOJMMEPOB W MHUHEPAIbHBIX
HanoJHUTeNeld. MOKHO YCTaHOBUTH JOBOJIBHO OOJIbIIOE pa3HOOOpa3ue METOANYECKHX MOIX0I0B,
KOTOpbI€ OBLJIM HANpaBJi€Hbl B OCHOBHOM Ha YJIYYIIEHHE OSKCIUTyaTallUOHHBIX XapaKTEPUCTUK U
nepepadaTbIBAeMOCTH KOMITO3UTOB. KaMHeM MpeTKHOBEHUs, KOHEYHO e, Bcerja Obuia mpodiema,
CBA3aHHAs C COBMECTUMOCTBIO OPraHMYECKOTO W MHMHEPAJIBHOIO KOMIIOHEHTOB. MIMeHHO 3TO
00CTOSTENILCTBO BCET/Ia JIaBAJIO TOTUOK K pazpaboTke F3(PPEKTUBHBIX METOJIOB, 00ECHeUnBAIOIINX
CPABHUTEIBHO XOpPOUIYI0 CMAauMBacMOCTb M CMEIIMBAEMOCTh IOJUMEPHOM MATpULBI H
MUHEpaJIbHOT0 HanogHUTe . OcoO0eHHO MPOoOJeMAaTUYHBIMKU OB HCCIIEIOBaHMS, CBA3aHHBIE C
HCIIOJIb30BAaHUEM B KadeCcTBE IMOJIMMEPHOW MaTpHULbl MOIHONEPUHOB. XUMHYECKass WHEPTHOCTh
MOJN0JIe(UHOBONH MATPUIBl U TMOJIIPHOCTh HEOPTaHWYECKOIO0 MUHEPAIBHOTO KOMIIOHEHTa ObUIM
IJIABHBIM INIPEMATCTBUEM B CO3JaHUHU BBICOKOKAYECTBEHHBIX ITOJIUMEPHBIX KOMITO3UTOB.

[Toka3zaHo, 4YTO B paHHME TIEPUOJBI HCCIEIOBAHUN pEIIeHWe OSTOW MPoOIEeMbI
OTPaHUYUBAJIOCh B OCHOBHOM TOJIbKO TOJ0OPOM ONTHMAJIbHOTO TEXHOJOIHMYECKOro pEekKuMa
nepepaboTKU KOMITO3UTOB METOAAMHU JIMThS TOJ JaBIEHUEM, SKCTPY3UH WIM HCHOJIb30BAHUEM
Pa3IMYHOTO POJa KUJKHUX, OJIMTOMEPHBIX WU MOJMMEPHBIX MIIACTU(UKATOPOB, MOIU(UKATOPOB,
JIETUPYIOIIUX J100aBOK, KOTOPBIE B TOM MJIM MHOIM Mepe CrTocOOCTBOBAIM YIYUIIEHHIO UX KOHEYHBIX
cBoiicTB. Ho Takue moaxoapl HE MO3BOISUIM JOOUTHCS MOIYYEHHs MOJTMMEPHBIX KOMIIO3UTOB C
JOCTaTOYHO BBICOKMMH (PU3MKO-MEXaHUUYECKUMHU CBOWCTBaAMHM.  PemieHue 3Toll mpobGiiembl
yCYryousuioch €me M TeM, YTO B TNPOIEcCe SKCIUTyaTallid  apMHPOBAaHHBIX KOMIIO3UTHBIX
MOJIMMEPHBIX MaTepHaIOB HaOJI0JAIOCh OTCIaMBAHUE BOJOKOH OT IMOJUMEpPHOW MaTpHIbl, B
pe3yIbTaTE YEro CO3/1ABAIMCH CEPbE3HBIE MPEIMATCTBUS K UX MPAKTUYECKOMY HCITOJIb30BAHHUIO.

IIpuBogsTCs HaHHBIC, COIVIACHO KOTOPBIM Ul YJIYYIIEHHS COBMECTUMOCTH OpIaHoO-
MUHEPAJIBHBIX TOJIMMEPHBIX KOMIIO3UTOB MPUMEHSIOTCS pa3IM4yHble METOAbl (U3UYECKOH u
MEXaHO-XMMHUYECKOH MOIM(UKAIMK TOBEPXHOCTH HAMOJIHUTENS M TOJIMMEPHOH MAaTpuIlb,
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KOTOpBIE M3-3a CJI0KHOCTH TEXHOJIOIMYECKOI0 IIPOLECCA HE TOMYyUMIIH JOJIKHOTO Pa3BUTHS.

Cunres IN-SitU moJIMMepU3aIMOHHO-HAMOJHCHHBIX KOMIIO3UTOB Ha OCHOBE MOJHOJIC(HUHOB,
M CErojIHs CUUTAETCS OJHUM U3 MEePCHEKTHBHBIX HANPABICHUNA MOAM(UKALINY, KOTOPBIH O3BOIHI
HECKOJIbKO MHAY€e B3TJISHYTh Ha 3Ty npobiemy. CuHTe3 nojuMepa B MPUCYTCTBUU HAOJHUTENS B
pacTBOPHOM peXHUME O€3yCIOBHOM 00pa3oM CKa3bIBAIOCh, IPEXKIE BCET0, HA PABHOMEPHOM
JIUCTIEPrUPOBAHUM YaCTHUI[ HAMOJHUTENS B MOJMMEPHOM 00BbeMe, 00pa30oBaHMM Ha MOBEPXHOCTHU
MUHEPAIBHBIX YacTUI[ MOJMMEPHOW «IIyObl», MpH KOTOPOM CBOJWJIOCH J0 MHUHUMyMa
BO3MOXXHOCTh MX arjoMepaluyd U CIUMaHus. ITO OCOOCHHO ObUIO Ba)KHO IMPH KCIIOJI30BAHUU B
KayecTBE HANOJHHUTENS HAaHOYacTUL. B KOHEYHOM HWTOre, 35TO OOCTOSTEIBCTBO TaKXKe
CHOCOOCTBOBAJIO HEKOTOPOMY OTHOCUTEIBHOMY YIYUYIICHHIO (DU3UKO-MEXaHUYECKHX CBOWCTB
BBICOKOHAIOMHEHHBIX (10 80%Macc.) komMno3utoB. OOBIYHBIM MEXaHWYECKMM HAIlOJHEHHEM Ha
00OpyOBaHUU 10 MepepaboTKe IIacTMAacc HE MPEACTaBISIIOCh BO3MOXHBIM BBECTH CBBIIIE
40%macc. HeOpraHU4eCKOro KOMIIOHEHTA.

BMmecre ¢ TeM, pa3BuTHE TaKMX OTpacieil MPOMBINIICHHOCTH, KaKk BOCHHAs, KOCMUYECKas,
BOCHHO-KOCMHUYECKAsl, MAIIMHOCTPOCHUE, aBUALMOHHAs, CYIOCTPOEHME M T.J. BBIJBUTAJIO BCE
0oJjiee JKECTKHE DKCIUTyaTallHOHHBIE TPEOOBAHUS K KAa4eCTBY IMOJIMMEPHBIX KOMIIO3UTOB, KOTOPHIE
HE IIPEJICTaBIsIOCh BO3MOXKHBIM PEAIN30BaTh, ONUPASICh TOJIBKO HA CTaHAAPTHBIE IPOMBIIIIIEHHbIE
MOJIUMEPBl U METOABI UX Monupukanuu. HyxHBI ObUTM KaueCTBEHHO HOBBIE THUIIBI MOJIHMMEPHBIX
KOMITO3UTOB M JO KOHIIA OCMBICJIEHHBIE HAay4HbIE MOJXOJbI JJIsi BCECTOPOHHEH HHTEpIIpeTaluu
OoOHapyKEHHBIX 3aKOHOMEPHOCTEH M MeEXaHHM3Ma MUKPOIPOIIECCOB, MPOTEKAIONIUX Ha TpaHUIE
paszfesia noJuMep-HaOJIHUTENb.

B omnpenenennoii mepe aBTOpamM pabOThl YOAlOCh MOJOMTH K PpEHICHHIO MPOOIeMbI
COBMECTHMOCTH CHCTEMBI «IIOJIMMEP-HAIOIHUATENbY IyTeM pa3pabOoTKH HOBOTO KJlacca MOJIMMEPOB
— MPUBUBOYHO-HAIOJIIHEHHBIX MOJINOJIS(UHOBBIX KOMIO3UTOB, KOTOPBIE HAIIUTH CBOE MPAKTUYECKOE
BOIUIOIICHUE B CIELUAIbHBIX OOJACTAX TEXHUKU U TEXHOJOrMH. B 3TOM ciydae xumumdeckas
Moau(UKAIHS TOIHOJISPUHOB MOISIPHBIMH MOHOMEPAMH OCYILIECTBIISIACH B PACTBOPHOM PEKUME
B NPUCYTCTBUU HAIMOJHUTENS. DTOT METOJ XMMHUYECKOM MoaudUKaluy MOJIUMEPOB IOJHOCTHIO
UCKJIIOYal BO3MOXHOCTh MpPOTEKaHWs MOOOYHOM peaknuu ¢ oOpa3oBaHHEM TIOMOIIOJIUMEpa
MIPUBUBAEMOr0 MOHOMepa. Bnepble 3TOT MeTol Moau(UKAIMK TTO3BOJIMII OLIEHUTh CEIEKTUBHOE
BIUSIHUE JJIMHBI M YaCTOTHI paclpe/ieNICHNs] MPUBUTHIX IIeTIel Ha OCHOBHbBIE (PU3UKO-MEXaHUYECKHUE
CBOWCTBAa CHHTE3UMPOBAHHBIX HAMOJHEHHBIX KOMIIO3UTOB. Takol METOJ CHHTE3a  IO3BOJISI
CYIIECTBEHHBIM 00pa30M yIyUIIUTh JKCIUTyaTallMOHHBIE CBOMCTBA KOMITO3UTHBIX MaTepHuaioB. B
JAHHOM CJIydYae, B Ipoliecce eAMHOBPEMEHHOTO MPOTEKaHUsI peaKIIUK IPUBUTON COMOIMMEPU3ALINN
U XEMOCOPOLMOHHBIX IPOLECCOB HA IMOBEPXHOCTH HAIMOJHUTENS 00ecreyuBaslach JOCTAaTOYHO
BBICOKasl aare3us MeXAy KOMIIOHEHTaMU CMecCH, OJaronmpusTHO CKa3blBaloIascsi Ha
TEIUIOPU3NUECKUX U MPOYHOCTHBIX CBOMCTBAX KOMIO3UTHBIX MaTepuaynoB. OHAKO, U 3TOT METOJ
MoAM(UKAMK HE TMOoNy4us Oojee MIMPOKOro pa3BUTHS M3-32 CPABHUTEIBHO BBICOKOM
ce0eCTOMMOCTH CHHTE3UPOBAHHBIX KOMITIO3UTOB.
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HCCJEJOBAHUE HAHOKOMITIO3UTOB HA OCHOBE ITOJIMDTUJIEHA HA3KOM
MJIOTHOCTHU M NEPEPABOTAHHBIX B TEPMUYECKHUX ITEYAX BBITOBBIX
OTXOJI0B

1MaMeL[.]II/I Y.M., 1KaxpaMszB H.T., 2Kaxp:maﬂ.m,l 10.H., 1A6L[aJIOBa C.P.,
"UcemaiibLioBULA.

! Hncmumym nonumepnvix mamepuanos HAHA, e. Cymeaum, Azepbatiodncan
2A3ep6aﬁ03fcaﬂc1<uﬁ 20Cy0apCcmeeHHblil yHugepcumem Hepmu u npoMbluiIeHHOCIU,
2. baky, Azepbaiioxcan
najaf1946@rambler.ru

Co3gaHue 3KOJIOIMYECKM YMCTBIX TEXHOJIOTHMH InepepalOoTKH OBITOBBIX OTXOJOB CETOIHS
SBIISICTCS OJHUM U3 BAXHBIX TEXHOJOTUYECKHUX MPOOJIEM 1O COXPAHEHUIO OKPYXKAIOWIEH Cpeasl OT
3arps3HeHus. Ha coBpeMEeHHbIX TEPMHUYECKMX YCTaHOBKAax IO IepepaloTke OBITOBOrO Mycopa
00pa3yroTcst B OOJIBIIIOM KOJMYECTBE OTBAJIBI B BHAE KyckoB auamerpoMm a0 1.0 cMm. OcHoBHas
3ajJjaua MCCIeI0BaHUs 3aKII04ajach B TOM, YTOOBI pacCCMOTPETh BO3MOKHOCTh MCIIOJIb30BAaHUS 3THX
OTXOJIOB B KayeCTBE JCLIEBBIX HAIMOJHUTENEH Ais miaactMmacc. B 3ToM ciyuyae mpencraBisieTcs
BO3MO’KHBIM PELIUTh 2 OCHOBHBIE 33Jauu: 1) MOJyYUTh MOJIMMEPHBIE KOMIIO3UTHI C YIyUIIEHHBIMU
CBOMCTBAMM U 2) CHU3UTh UX CE€OECTOMMOCTH 3a CUET MCIIOJIb30BAHMSI JEIIEBBIX HAIIOJIHUTENEH.
ITocne u3menpyeHUss OTXOJOB 10 MEJIKOJIUCIEPCHOIO COCTOSIHUS Ha ypoBHe HaHowactul (1o 110
HM) IOCJIEJTHUE OBLIM HCIOJIb30BAHBI B KaYECTBE HAIOJHUTEINS MOJUATUICHA HU3KOW IUIOTHOCTH
(ITOHI).

W3MenpueHHe OTXOJOB /10 HAHOPAa3MEPHOTO YPOBHSI IPOBOAMIOCH HA AHAIUTUYECKOU
MmenbHuIe A-11, B Teuenue 30 cekyHa u MakcumanbHOM ckopoctu 28000 06/MuH.

Pa3zmep HanouwacTui onpenensuin Ha npubope mozean STA PT1600 Linseiz (I'epmanus).
On cocrasisn 20-95 HM.

HK-cnextpanbHblii aHanu3 npoBoauics Ha npubope MK-®Dypve cnexrpomerpe ALPHA
dupmsr Blenker- (lepmanns), kpuerana ZnSe u amanasone 600 — 4000 cm™.

B nocneanue roasl ObUIM JTOCTHTHYTHI ONpEJENIEHHBbIE yCIEXH B 00JacTU pa3pabOTKU
TEOPUU M TEXHOJOTUH IOIYYEHHs] KOMIIO3ULMOHHBIX MAaTEpHUaJIOB, JUCIEPCHBIX M apMHUPYIOIINX
CPEICTB, TEOPUU HEOJHOPOJHBIX CpEl — ONTUMAJIBHOTO apMUPOBAHUSA, (U3UKUA M MEXaHUKHU
1e(GOpMallMOHHOTO0 YNPOYHEHHUS W TMPOYHOCTH KOMITO3MIIMOHHBIX MAaTepHajioB C IIHPOKUM
CIIEKTPOM CTPOEHHUS, CBOWCTB M oOnacTeil npuMeHeHus. Huxe B Tabnuiie NpuBOAATCS pe3yibTaThl
UCCIICIOBAaHUM BIMSHUSA KOHLEHTpAllMM HAMOJHUTENS Ha paspyllaiollee HalpsiKeHHe U
OTHOCHUTENIbHOE YAJMHEHNE HAHOKOMIIO3UTOB.

Tabauna. U3nKo-MexaHUUECKHE [T0Ka3aTeIH MOJIUATUIIEHa HU3KON TIIOTHOCTH C
MEJIKOIUCTIEPCHBIM MTOPOIIKOM, MPEACTABISIOIIUM COO0H OTXO0/IbI OBITOBOTO MycCOpa,
06paGOTaHHOTO B IIPOLIECCE TEPMUUECKOTO BO3ICHCTBHS IIpH Temmeparype 1000-1200 °C.

Ne CocTas KOMIOSHIIHH Pazpymatomiee OTHOCHUTENBHOE
Hanpsbkenue, MIla yanuHeHue, %
1 | [IDHII 13.0 370
2 | [IDHII + 5% wanoaHuTens 13.4 360
3 | [IDHII + 10% uamonHUTENS 13.8 140
4 | TIDHII + 15% uamomauTens 14.2 90
5 | IIDHIT + 20% HamoiauTeIs 14.7 70
6 | [IDHII + 30% HamoaHuTEeIs 15.0 50
7 | IIDHII + 40% wmamoaauTes 15.2 40
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Kak BHIHO M3 3TO# TaONUIBL, ¢ yBEeTUYEHUEM KOHLIEHTPAIMM HAMOJHHUTENS HaOIoaaeTcs
3aMETHOE YIYyYIICHHE Pa3pyIIAIOIIEro HANPSHKEHNS W 3aKOHOMEPHOE CHIDKCHHE OTHOCHUTEIIBHOTO
ynauHeHus.  Poct  mpowyHocTH  00pas3loB  OJHO3HAYHO  CBHJETENBCTBYET O TOM, YTO
paccMaTpuBaeMblil HAIIOJIHUTENb SBISAETCS yCHIINTEIEM IPOYHOCTH TIOJIMMEPHBIX MaTepHaIIOB.

JlpyruM BaXHBIM OOCTOSITENIBCTBOM SIBIISIETCA TO, 4TO Jaxke npu BBeaeHuun 40%
HAIOJIHUTENS XPYNKOCTh O0pas3loB HE MHpOSBISAETCS. Bce 3TO CBHUIETENBCTBYET O TOM, 4TO Ha
MOBEPXHOCTH  YACTUIl  HAMOJNHUTENS (QOpMUPYETCS MOHOCIOW TOJIMMEPHOH  MAaTpUIBL,
00ecneunBaONIHi JOCTATOYHYIO IUIACTUYHOCTh KOMIIO3HTA.

CoctaB ® CTpyKTypa TMOJIy4YEHHBIX KOMIIO3UIIMOHHBIX MarepuanoB wus3ydensl MK-
CIIEKTPOCKONHMEH M PEHTTEHO-CTPYKTYPHBIM aHaiu3oM. [loka3aHbl He3HAYMTENbHBIE M3MEHCHUS
IIPU PA3TUYHBIX MPOLEHTHBIX COCTABAX MEJIKOAMCIIEPCHOTO HATIOTHUTEIIS.

Ha ocHOBaHMM BBIIIEN3TI0KEHHOT0, MO)KHO KOHCTaTHPOBATh, YTO PACCMATHBAEMBIE OTXO/IBI
CYIIECTBEHHO BIUSIOT Ha YJIYYLICHHE KAUECTBEHHBIX XapaKTEPUCTUK MPOMBIIUICHHBIX OJIMMEPOB.
Pa3paboTka u wuccrnenoBaHWE NOIMMEPHBIX KOMIO3MTHBIX MaTEpHAajOB IIO3BOJSET IOIYyYUTh
MaTepHaibl KOHCTPYKIIMOHHOTO Ha3HAYCHUS C 3aJaHHBIMH SKCIUTYaTalliOHHBIMUA CBOWCTBAMH.

IFRAT DORIN NUFUZETMO METODU iLO POLIMER
NANOKOMPOZITLORIN ALINMASI

Zahidli A.M., 9liyeva S.Z., 9fondiyeva A.K., Calabi S.P., Hasanova S.B, Hasonova R.R.
Miidafia Sanayesi Nazirliyi, Baki 5., Azarbaycan
elmitexnikisobe@mail.ru

Polimerlora vo layh silikatlara asaslanan nanokompozitlor onlarin toskil olundugu torkib
hissolorinin xiisusiyystlorini 6ziindo birlogdirir: elastiklik, moéhkomlik, polimerlorin emali vo
keramikaya moxsus xiisusiyyatlor (mohkomlik, asinmaya dayaniqlilig, yiiksok sinma gostaricisi).

Polimerik nanokompozitlorin hazirlanmasina dair miixtslif tisullar mévcuddur:

- bir karbon nanomaterial {izorina ¢okilmis katalizatorlar {izorindo matrislorin polimerlogmaosi
zamani nanokompozitlorin in-situ sintezi (bu halda karbon nanostrukturlar1 ham polimerlosmao
katalizatoru dasiyicisi, ham do nanodoldurucu rolunu oynayir);

- bir arimo vo ya polimer holledicido modifikasiya edilmis vo ya doyisdirilmomis
nanokarbon hissaciklorinin intensiv qarisi81 ilo nanokompozitlorin sintezi;

- Kreyzing [1];

- gel-sol texnologiyasi [2];

Polimer kompozitdo karbon nanomateriallarinin on yaxsi xassolorini oldo etmok {iclin
polimer matrisindo plitonin maksimal dispersiya doracasine vo onun polimer matrisinde optimal
istigamatina nail olmaq zoruridir. Bu aspektds eksperimental olaraq kosf edilmisdir ki, 1-1000 mkm
diametrli nazikdispersiyali bork mikrozarraciklorin bork metallik maneslors ifratdorin niifuzu
zamani yaranan effekt 1 km/s silirotino malik olan zorrociyin maneayo zorbasi zamani kinetik
enerjisindon 10%-10* dofa boyiikdiir [3]. Beloliklo, IDN hadisosi yeni tokmillosdirilmis
xiisusiyyatlori olan polimer nanokompozitlorin alinmasinda effektiv fiziki vasito ola bilar.

ovvallor bu metod, osason, metal matris osasinda nanokompozitlor istehsal etmok iigiin
ugurla istifado edilmisdir [4]. Impulsli siiratlondiricilorin kémayi ilo, 1000 m / s siiratli hissaciklor
axini oldo edilmisdir. IDN  rejiminin istifadesi 103-107 s arasinda berk cisim hocmine onlarla vo
yiizlorlo millimetrlik dorinliyo malik lehimlomo olavolorinin artirilmasina imkan verir [3].
Naticads, metalin hacmindo nanostruktura malik lifli elementlor yaranir. Dinamik fiziki kecidin
realizasiyast {iclin kifayot edon soviyyovi yiiksok tozyiqin dinamik sabit lokal zonalarmin
yaradilmasi hesabina kompozisiya materiallarinin fiziki vo kimyavi xassolorinin anizatropiyasi bas
verir [4].
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IDN metodundan istifads edilorken tatbiq olunan nanoslavelorin konsentrasiyasi, bir qayda
olaraq, kiitlonin 0,01-0,1% -don ¢ox olmamalidir, bu zaman maddonin mexaniki xassolori
materialin strukturunun spesifik yenidon qurulmasi noticosindo onlarla vo yiizlorlo faiz artir. Bu
zaman IDN noticosinda yaranan yeni struktur elementlor termik tosire dayanigli olur. Beloliklo, IDN
rejimindo bork metallik matrisdo sonraki emallarda dayaniqliga sabob olan nanoelement
materialinin effektiv modifikasiyasi tomin olunur.

Bu kompozit materiallarin xassolorino istiqamotlonmis nazarati tomin etmoyo imkan verir.
Nanokompozitlorin tasvir olunan {isulu, bizim fikrimizco, polimer materiallar liglin maraq dogurur.
Bu materiallar poliolefin vo kauguklarla qarismis layli silikatlarin erintisindon garisdirilmasindan
daha tosirli olmalidir, ¢linki polimer matrisindo nanodoldurucularin daha boyiik dispersiya
dorocosini tomin edo bilor. Bu, olbotto ki, polimer vo layl silikatin vo ya digor nanodlgiilii
doldurucularin fazalararasi qarsiliqh tosirinin sarhadini vo effektivliyinin artirilmasina sabab olur.
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ELASTOMER QARISIQLARI OSASINDA iSTIYODAVAMLI KOMPOZIiSiYALAR

Abdullayeva i.Q., Sixaliyev K.S.
Azarbaycan Dovlat Neft va Sanaye Universteti, Baki 5., Azarbaycan
e-mail: kerem_shixaliyev@mail.ru

Neftcixarma vo neft emali avadanliqlarinda istifado olunan vo aqressiv miihitde igloyon
kiplagdiricilarin va araqatlarinin alinmasi tiglin kompozisiya islonib hazirlanmisdir.

SKN-40, PVX va biopolimer asasinda kompozisiya hazirlanmis vo onun vulkanizasiyasinin
optimal rejimi miioyyanlosdirilmisdir. Vulkanizasiya rejimi-nin 155 °C vo getmo miiddati 25 daqiqe
oldugu tosdiq olunmusdur.

IKS analizi iisulu ilo isifado etdiyimiz biopolimerds funksional gruplarin (COOH,0H,0)
oldugu miioyyon olunmusdur. Vulkanizasiya vaxti tikilmo reaksiyalarinin getmosi noticosindo
polimerin makromolekulunda foza qurulusunun amolo golmasi alinan rezinlorin aqressiv miihito
dayanigli olmasini tomin edir.

Elastomerlorin qarisdiricida emali zamani onlarin makromolekullariin qirilmasi naticosindo
yiiksak aktivliys malik morkozlor sarbast makroradikallar omals galir [1].

Mexaniki-kimyavi proseslor polimerlorin vardonalords, ekstruderlords, qarisdiricilarda emali
zamani bas verir. Mexaniki-kimyoavi ¢evrilmoloro miixtolif amillor: mexaniki tosirin intensivliyi,
temperatur, oksigen va s. tasir edir [2, 3].

Mexaniki-kimyovi proseslor polimerlorin vardonslordo ekstruderlordo qarisdiricida emali
zamani bas verir: 1- mexaniki par¢alanma, 2-mexaniki-kimyovi sintez, 3-sopolimlorin omala
golmoasi va s.
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Mexaniki-kimyavi tosir naticasinds aktiv morkazlorin, yoni makroradikallarin amoalo golmasi
[4]. Mexaniki-kimyavi proses asagidaki elementar reaksiyalarin comi kimi gostorilo bilor: mexaniki
hoyacanlanma; reaksiya zoncirinin omoalo golmosi; soraitdon asili olaraq zoncirvari prosesin miixtolif
istiqgamotlordos inksafi, son sabit mohsullarin omalo golmasi [5].

Omalo golmis makroradikallarin oksigenla garsiliglt alagesi noticesinds peroksid radikallari
omolo golir vo elastomerin qurulusundan asili olaraq, asagr molekullu oksidlosmo mohsullar1 omalo
golir:

R'CH, + O, —» RCH,00——» RCH,00H +R"
RCH,00H — RCH,00"—» O'H

*

0
RCH,00" —R"+ CH,00(CH,

*

@)

[Q-spektroskopiya iisulu ilo mexaniki destruksiya noticosindo polimerds ciddi qurulus
dayisikliklorinin amolo goldiyi miioyyan edilmisdir.

Qeyri-polyar polmerlordo polyar qruplarin, doymus qurulusa malik polimerlords ikiqat
olagalorin amolo golmasi gostorilmisdir. Belo ¢evrilmolor mexaniki destruksiya zamani polimerdo
miirokkob ¢evrilmolorin getdiyini gostorir [6].

Hava oksigeninin destruksiyasini siirotlondirmasi ¢oxlu miqdarda tocriibolorlo tosdiq
edilmisdir [7,8].

Miixtalif polimerlorin birgo emali zaman1 peyvond sopolimerlorin alinmasi vo bu garisiglar
asasinda alinmig kompozisiyalarin xassalorinin yaxsilagsdigi gostorilmisdir [9].

Iki bir-biri ilo garismayan polimerlorin mexaniki emali zamani makromolekularin
olagalonmasi naticasindo sopolimerlorin vo qlobulyar hissaciklora malik polimer-polimr bark
dispersiyasinin yaranmasi miilahizs edilir [10].

Son illorde mexaniki-kimyavi yollarla, yoni bork fazada, peyvond sopolimerlorin alinmasi
gostorilmisdir. Miixtolif polimerlorin fiziki-mexaniki xassalorini yaxsilagdirmaq ti¢lin onlarin
funksional monomerlor vo polimerlorlo modifikasiyas: aparilir. Polimer qarisiglarinin mexaniki
destruksiyasinin miloyyoan morhololorindo, idars edils bilon xassalora malik, peyvand sopolimerlorin
alinmas1 miimkiindiir. Yiiksok tozyiq vo siiriismo deformasiyasinin birgs tosiri PP-PE vo PP-SKEP
(40:10) polimer sistemlorinin fiziki-mexaniki xassalorinin xeyli yaxsilagmasina sobab olur, bu PP -
nin osas fazada PE vo SKEP fazalarimin o6l¢iilorinin azalmasi ilo izah edilir. Polimerlorin emali
soraitindo qarigdirict avadanlhiqda qarigdirildigda miixtolif proseslorin  getdiyini  gdstormisdir:
temperaturun artmasi, deformasiya, oriyentasiya vo kimyavi-destruksiya, oksidlosmo, strukturlasma
va s. Bu tesirlor naticesinds vallarin arasindan kegon polimerlarinin hayacanlanma reaksiyalarimin
enerji hoddi azalir vo polimerlorin istilik oksidlogmo va istilik destruksiyalar1 asanlagir. Adi vo asagi
temperaturlarda da gostorilon proseslor bas vera bilor. Qarigdirma proseslorinds destruksiya vo ya
struktutlasma proseslorinin Ustiinliiyli polimerin kimyovi qurulusu, onun molekul kiitlosi,
temperatur vo emal miiddotindon asilidir. Ekstruderds birgs emal zamani polistirolun izobutilen-
izopren sopolimeri ilo modifikasiyasi aparilmisdir. 180-190 va 220 °C-do poristirol ekstruderdsn 2-
3 dofs buraxilmaqla, 0.5-5% BK-la qarigdirilir. Noticada, polistitolun orintisinin effektiv ozliiliyii
azalir vo zorbo ozliiliiyii, qirilmada mohkomlik hoddi vo s. Gostaricilori yaxsilasir. Optimal variant
kimi ekstruderdo 180-190 °C-do emal qobul edilmisdir. Ikirotorlu qarigdiricida 180-190 °C-do 10
doqigo orzindo asagi sixliglt polietilen vo polistirol qarisigi, 5% BSK ilo birlikdo qarigdirilmisdir.
BSK-un istiraki ilo ASPE-nin PS ilo birgo qarigsmasinin yaxinlagsmasi miisahids edilir, bu kaugukun
mikroqurulusunun ASPE vo PS qurulusuna yaxinligi vo BSK-nin fazalararasi sorhaddo, adsorbsiya
vo diffuziyaya malik mikroqatin omolo golmesi ilo izah edilir. Polimerlorin bork fazada
modifikasiyasinin {istiinliiyli ondadir ki, bu zaman kimyovi modifikasiyada olan polimerlorin hall
edilmosi, ¢okdiiriilmosi vo s. proseslor aradan qaldirlir. Bununla yanasi, ¢atismayan cohotlor do
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vardir. Bark fazada modifikasiya zamani tikilmis, hall olmayan fraksiyalar amala golir vo sistemin
xassolori omoalo golmis hetorogen fazanin dispersiyasindan asili olur.

Emal parametrlor diizgiin secildiyi halda mexaniki-kimyovi modifikasiya yolu ilo verilmis
xassolora malik blok vo poeyvond sopolimerlorinin alinmasi {i¢iin istifads edilo bilar.

Poliolefinlorin, o ciimlodon funksionallagdirilmis poliolerfinlorin (XPE, SXPE, XAPP,
SAXPP vo s.) elastomerlorlo mexaniki-kimyovi tosir noticosindo alinmis qarisiglart osasinda
kompozisiyalar xiisusi xassalore malik kompozisiyalarin alinmasina imkan verir. Bu kompozisiyalar
istehsal ohomiyyatlidirlor. Butil kaucukun funksional qruplar saxlayan poliolefinlorlo mexaniki-
kimyavi modifikasiyasi sahasinds ¢ox elmi islor apariimisdir.

Mexaniki-kimyavi proseslar polimerlorin emali vo istismar1 zamani bas verir. Bu proseslorin
polimerlorin istigamatlonmis modifikasiyasi iiclin istifado edilmosi bdyiik ohomiyyoto malikdir.
Bunun {i¢iin mexaniki-kimyavi tosir zamani polimerlorin destruksiyasi proseslorinin mexanizmi vo
tobiati derindon dyronilmisgdir.

mol i1 PVDXAW

o
Vaxt. daa.

Sokil 1. PVDX ilo modifikasiya edilmis SKEP-in vaxtdan asil1 olaraq, miixtalif temperatur vo
PVDX miqdarinda termiki destruksiyast

SKEP-PVDX sopolimerinin dinamiki soraitdo, -80= +50 °C temperatur intervalinda,
yumsaqliq modulu (E) vo mexaniki itkilorin tangens bucagmin -tgb(E"/E') doyismosi siisovari
polimerlora xas olan relaksasiya gostorir. Modifikasiya edilmomis SKEP (13,6% kiitlo PVDX )
{igiin iso monfi 60 °C-yo miivafiqdir. tsb maksimumu E kecid noqtosine miivafiq deyildir.
Maksimumlarin-sopolimerlorin relaksasiya sahalorinin genislonmasi, slagalonmis fazalarin bir-
birinin daxili quruluslar ilo qarsiligl tosiri natcasindo araliq qurulusunu omolo gotirir.

Modifikasiya edilimis sopolimerin dartilmada nisbi uzanmasmnin (gg) qiymotlori daha
yiiksokdir. Mexaniki-psevdohomogen qarisigin gg-qiymoti-36%-dir.

Polimerlorin mexaniki 6zliiyumsaqliq xassolori relaksasiya xassoalori ilo tam ifado edilir.
Gorginliyin verilmis sabit deformasiyada (¢=0,15) izotermiki (25 °C) relaksasiya prosesi
oyronilmisdir. ) &lciilmosinin  noticolori relaksasiya modulunun vaxtdan asililigi soklindo
e2(t)=t(E), Maksvell-Vixertin longidilmis 6zliiyumsaqliq modeli iizro verilmisdir:

E(t)=E.+YEie "

4

ot

a8

A

Sokil 2. Dinamiki modulun vo mexaniki itkilorin bucaginin tangensinin temperaturdan asililigi.
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Modifikasiya edilmomis SKEP c¢ox ki¢ik -0,5MPa baslangic E, (0) modulu ilo
xarakterizo edilir. Polimerin yiiksok elastikliyi noticisindo gorginlik ¢ox tez relaksasiya olunur
vo 10 doqgigedon sonra E,; qiymoti -0,03MPa borabor olur vo sonra sifira qodor azalir.
Modifikasiya edilmis SKEP-in relaksasiya oyrilori, modifikasiya edilmomis polimerin
relaksasiya oyrilorindon ciddi forqlonir. Modifikasiyaedici polimerin (PVDX) miqdar: artdiqca
E/(O) giymati 8,0MPa godor artir.
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MODIFIKASIYA OLUNMUS POLISTIROL OSASINDA IONDOYIiSDIiRICi
QATRANIN ALINMASI

Abdullayeva 1.Q., Oliyeva G.A.
Azarbaycan Doviat Neft va Soanaye Universteti, Baki s., Azarbaycan
abdullayeva.irada 1959@gmail.com

londayisdirici qatranlar hidrometallurgiya sonayesindo durulasdirilmis mohlullardan metal
ionlarinin xaric edilmasindo genis totbiq edilir. Bu sonayedo qizil, platin, giimis, palladium vo s.
kimi qiymotli metallarin itkisini minimuma qodor azaldir. Qond sirolorinin, antibiotiklorin,
vitaminlorin iondoyisdirici gatranlar vasitosilo tomizlonmoasinin yeyinti vo oczagiliq sonayesindo
boyiik ohomiyyati vardir. lonitlor oczagiliq sonayesinds miixtolif dormanlarin hazirlanmasinda,
xlisuson, yiksok bioloji aktivliyi olan dormanlarin (penisillin, streptomisin, biomitsin va s.)
hazirlanmasinda genis tatbiq edilmokdadir. Kimya sonayesinds iondoyisdirici qatranlar gliserinin vo
formaldehidin, eloco do ¢irkab sularin sink, mis, civa duzlarindan, fenol, kaprolaktam, kiikiirdli vo
sian birlogmolordon, radioaktiv elementlordon tomizlonmasindo genis totbiq olunur.

Bu mogsadls do todqiqat isindo funksional qruplu polimerlo modifikasiya olunmus polistirol
osasinda iondoyisdirici qatranlarin alinmigdir.

Polistirol xlor tortibli polimerlo (polivinilxloridlo) kapillyarin uzunlugu 8 mm, diametri
2,095 m olan laboratoriya eksdruderindo (IIRT-1 qurgusunda) mexaniki-kimyavi modifikasiyaya
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moruz qalmigdir. Modifikasiya zamani PS:PVX nisbati 95:5 nisbatindo gotiiriilmiisdiir. Proses 140-
145 °C temperaturda 3-5 doqiqo miiddotinds aparilmisdir. Ekstrudat 6lgiilori 1=2-3 mm, d=1-3 mm

olan donovar soklindo xirdalanir vo eksikatorda otaq temperaturda 24 saat miiddotindo nomliyi
<0,05% olana gadar saxlanilir, sonra iso T=75 °C temperaturda 2+4 saat miiddotinds qurudulur.

Alinmis sopolimer qati sulfat tursusu ilo sulfolasdirilaraq iondoyisdirici qatran —
sulfokationit almmisdir. Sulfolasma prosesi 50-60°C temperaturda 4-5 saat miiddstindo
aparilmisdir.

Mexaniki-kimyovi modifikasiya prosesi blok sopolimerin omolo galmasi ilo naticolanir.

Modifikasiya olunmus sistemin vo alinan sopolimer asasinda sintez edilmis siilfokationitin
IQS vo NMR analizlori aparilib. Analizlor sopolimerin vo onun osasinda sulfokationitin alinmasi
mexanizmini toklif edilon sxeminin diizgiinliiyiinii gostorir.

Polivinilxloridlo modifikasiya olunmus polistirolun 1Q-spektr analizi gdstorir ki, spektrlorda
hom polistirolun, hom da polivinilxloridin udulma zolaglart mévcuddur. CH; qrupunda hidrogenin

valent titroyisino malik v=1430-1470sm™, v=2880sm™; —C(CH;), qruplasmasina uygun golon

v=1380-1385 sm™ yeni smolo golmis udulma zolaglar1 blok sopolimerin omslo golmasini siibut
edir.

Sulfokatiolnitin amolo golmasini sulfoqruplarin titrayisine uygun golon xarakterik spektrdo
1160-1180 sm™, 1350-1400 sm™ udulma zolaglarinin olmas: tosdiq edir.

Polivinilxloridlo modifikasiya olunmus polistirol asasinda alinmig sulfokationitlorin bir nega
osas gostaricilori — mexaniki davamliligi, suda sismo doracasi, statik doyismo tutumu dyronilmisdir.
Gostorilmisdir ki, ionitlorin bu gdstoricilori sonayeds genis istifado olunan KU-2 markali
sulfokationitin gostoricilorino nisbaton yaxsilasdirilmis gostoricilors malikdirlor.
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EPOKSIDIAN OLIQOMERININ BENZOQUANAMINLO MODIFIKASIYASI

Omirov F.9., Naibova T.M., Rohimova N.9., 9liyeva L.H.
Azarbaycan Déviat Neft va Sonaye Universteti, Baki §., Azarbaycan
e-mail: t.naibova@mail.ru

Molumdur ki, epoksi-dian oligomeri ilk dofo XIX osrdo (1930-cu ildo) Paul Kastan
torofindon sintez olunmusdur vo bu zaman rezorsindon, difenilpropandan (bisfenol-A) vo
epixlorhidrindon ilkin xammal kimi istifado olunmusdur. Lakin dian istiraki ilo alinan oliqgomerlar,
rezorsin istiraki ilo alinan oligomerlora nisboton ekoloji tomiz vo ucuz oldugundan sonaye
miqyasinda difeniolpropandan istifade olunur [1].

Sonaye miqyasinda istifado olunan epoksi-dian oliqomeri bozi gostaricilorinin (kdvrok
olmasi, yapisganliq gostaricisinin va istiyodavamliliginin nisbaton az olmasi) yaxsilagdirilmasi {i¢iin
vo ondan miixtalif magsadli kompozisiyalarin alinmasinda slagslondirici kimi istifade olunmasi
magsadi ilo miixtalif iizvi birlosmalorlo modifikasiya olunur. Modifikasiya prosesi do miixtalif
iisullarla aparilir. Birinci ndvbado, modifikasiya prosesini sopolikondenslogsmo {isulu, yoni epoksi-
dian oligomerinin sintezi zamani reaksiyaqabiliyyetli {iglincli monomerin reaksiya miihitino az
miqdarda olavo edilmosi daha olverisli hesab olunur. Bu iisulla alinan sopolimerin yumsalma
temperaturunun vo molekul kiitlasinin daha yiiksok olmasina komponentlorin nisbatinin doyismasi
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ilo nail olmaq olur [2,3].

Todgigat isindo modifikator kimi benzoquanamindon istifado olunmusdur. Proses oks
soyuducu, termometr vo qarigdirict ilo tochiz olunmus laboratoriya qurgusunda aparilmigdir.
Modifikasiya olunmus sooliqomerin asas fiziki-kimyovi vo fiziki-mexaniki gostoricilori toyin
olunmugdur [4-6]. Miiqayiso {i¢lin modifikasiya olunmamis epoksidian oliqgomerin do osas
gostaricilori tadqiq olunmus vo naticalor cadval 1-do gostorilmisdir.

Cadval 1. Modifikasiya olunmus sooliqomerin asas fiziki-kimyovi va fiziki-mexaniki gostoricilori

Sira Epoksidian Benzoquanaminlo
Nosi Gostaricilar oligomeri modifikasiya olunmus
epoksi-dian oligomeri

1 | Xarici goriiniigi acig-sar1 rongli ag rongli

2 | Epoksi qruplariin miqdari, % 22 17,8

3 | Sixhg, kq/m® 1250 1320

4 | Molekul kiitlasi 390 483

5 | Yumsalma temperaturu, °C 70-75 80-85

6 | VZ-4 cihazinda 50%-li mohlulun 50-55 60-65

ozliiliiyti, san.

IQ vo NMR spektrlorinin analizindon do molum olmusdur ki, epoksi-dian oligomerinin
benzoquanaminlo modifikasiyast kimyovi modifikasiyadir vo onun osasinda moqgsadli
kompozisiyalarin (masalon, ortiilk vo yapisqan kompozisiyalarinin) hazirlanmasinda slagolondirici
kimi istifado olunmast iiciin 6ziindo reaksiyaqabiliyyatli funksional qruplar saxlayir.
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MOJUPUKALINUA AMUH-AJIBAET'UIHBIX OJIMT'OMEPOB

Amupos ®@.A., Mamenosa A A.
Asepbaiiodcanckuil 20Cy0apcmeenHulll yHugepcumem Hegpmu u npoMbluLIeHHOCMU,
2. baxy, Asepoatioscan
e-mail: aytenmammedova@yahoo.com

B nocnennee BpeMsi 00JbII0€ BHUMaHHUE YENAETCS BOIPOCAM XUMHUUECKOW MOIU(PHUKAIIUN
aMuH-anbAeTUIHBIX onuroMepoB (AAQ). OcoOeHHO ATO HaANUIO CBOE OTpPaXKeHHE B padoTax,
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MMEIOIIMX MPUKIIATHOE 3HAYEHUE, TaK KakK, IPU BCEX CBOUX MOJIOKHUTEIBHBIX XapaKTEPUCTHKAX U
CpaBHUTEIHHO HU3KOH cTommocTd AAQO B mporecce mepepaboTKU W IKCILTyaTallMd BBIACISIOT
CBOOOIHBIN (hopManbaerua, a Marepuajgbl Ha KX OCHOBE OTJIMYAIOTCS HEBBICOKOM BOAO- U
TerocTokocThio [1]. B kadectBe Moambukatopa mis AAO B3ATHI SMUXJIOPTHIAPUH. B 3TOM
HamNpaBICHUM HaMHU OBUIO NPEAPUHATO UCCIEAOBaHME XHUMHYeckod Momudpukammun AAO
SNUXJIOPTUJIPUHOM, BBEJICHHBIMU B PEAKLUHOHHYI0 Maccy B IIPOLECCE COMOJMKOHJICHCALUU
OeHzoryanamuHa, ¢GopManpaeruaa u snuxuopruapuHa [2,3]. Ilokazano.uto QopmupoBaHue
AMOKCUOEH30TyaHaMUH-(OPMANbICTHIHOTO  OJIM[OMEpa  OCYIIECTBISIETCS B pe3yibTare
B3aUMOJICHCTBUSL aMHUHOMETWIIONBHBIX TPYII C 3MOKCUTPYNIaMH 3nuxjopruapuHa. M3yuenue
3TOTO Mpolecca MPEACTABISET HE TOJIBKO TEOPETUYECKUH, HO U OOJIBIION MPAaKTUYECKUI UHTEpeC,
Tak KaKk B 3aBUCUMOCTH OT YCJIOBMM CHHTE€3a BO3MOXHO IIOJYYUTb OJIMTOMEPBI C 3apaHee
3aJJaHHBIMHU XapaKTepUCTUKaMU. B 3aBUCUMOCTH OT MOJBHOTO COOTHOUICHHsS] O€H30ryaHaMHHA
MOJTy4eH AMOKCHOEH30TyaHAMUHO(DOPMAITbIET U TH I OJINTOMED c Ppa3InYHBIMU
XapaKTepUCTHKaMH. YBeluYeHue OeH3oryaHamMuHa B peakuuoHHod 3oHe oT 0,1 mo 0,3 mouns
MO3BOJISIET CHU3WTH COJEepKaHue cBOOomHOTrO (popmanmpieruga B ommromepe ot 0,85 mo 0,35%.
BsizkocTh 50%-HOTO pacTBOpa MOJYYEHHBIX OJUTOMEpPOB Kosebnercs B mpeaenax 45-50 cek. (1o
B3-4 mpu 20 °C).

YcTaHOBIEHO, YTO Ha TMPOIECC B3aUMOACHCTBHsS O€H30TryaHaMUHO-(QOpMallbleruia u
SNUXJIOPTHJpPUHA OoJblIOe BiIMsAHME oOKa3biBaeT pH peaknuonHoit cpeapl. HalinenHsie
onTuManbHble 3HaueHus pH B mpegenax 7-8 NO3BOJSAIOT MOINYYUTh B MATKUX YCIOBHSIX
KOHJICHCALIUOHHBIE TIPOAYKTHI.

B pesympraTe wHcciemoBaHUM TakkKe MOKa3aHO, 4YTO BBeAEHHE MoAuQUKaTopa
(anuxnoprugpuHa) B BI'’A®O mnoBblIaeT TEPMUUECKYIO YCTOMUMBOCTH U BJIArOCTOMKOCTH M
obecrniedrBaeT CTaOUIBLHOCTD UX CBOMCTB MPHU JUIUTEIHHOM XPAaHEHHH.
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XITOZAN MUHITIND® GUMUS NANOKOMPOZITIN ALINMASI
VO QURULUSUNUN MUXTOLIF USULLARLA OYRONILMOSI

Hiimbatova S.F., Mommoadova S.M., Tapdiqov S.Z., Sultanov C.9.,
Cavadzads A.A., Zeynalov N.A.
AMEA akad.M.Nagiyev adina Kataliz va Qeyri-iizvi Kimya Institutu, Baki s., Azarbaycan
e-poc¢t seadet.numbatova@inbox.ru

Glimiis nanohissaciklorinin antimikrob xassalori dofalorlo  todqiqatgilar  torofindon
Oyronilmisdir. Ag0 nanohissaciklorindon hotta xorgong xostoliklorinin  miialicosindo istifads
olunmasina dair do bazi isloro rast golmok olur.

Toqdim olunan igdo tobii polimer olan xitozan (XZ) miihitindo giimiis nanohissaciklorin
almmast vo quruluslarinin todqiqi verilmisdir. Todqigat isi xitozanin 1%-li sirko tursusu
mohlulunda, zaif galovi miithitds aparilmig va reduksiyaedici kimi NaBHy.dan istifads olunmusdur.
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Ag® nanozorrociklorinin omolo golmesini gdstoren fiziki-todgigat iisullarindan biri UB
spektroskopiyadir. Reduksiya prosesi zaman1 nanohissaociklor formalasdiqca gotiiriilon nlimunalorin
UB spektrlori ¢okilmisdir. Miioyyon olunmusdur ki, hocmindo Ag0 nanohissaciklori saxlayan
kolloid suspenziya 405-410 nm-do giimiis atomlarina xarakterik plazma rezonansi effekti amalo
gatirir. Bu effekt spektrds intensiv piklo miisahids olunur (Sokil 1).

16 4 XZ/Ag® 60 min.

Absorbance

300 350 400 450 500 550 600 650 700
Wavelength(nm)

Sokil 1. XZ-nin istiraki ilo Ag” nanohissociklorinin smelo golmesinin
zamandan asil1 olaraq UB spektri

Sokil 1-don goriindiiyli kimi, reduksiya miiddoti artdiqca pikin intensivliyi artir vo 1 saat
orzindo Ag® ionlarinin tamamilo Ag® atomlarina ¢evrilmasi noticesinde udulma zolag maksimum
adsorbsiya yaradir. Reaksiya prosesinin bir saatdan ¢ox davam etdirilmosi pikin intensivliyinin
doyisilmasino sabab olmur. Homginin AgO nanohissaciklorine aid olan plazma rezonansinin 350-
450 nm araligmi ohato etmosi alinan suspenziyada giimils nanohissociklorinin dlgiilorinin dar
fraksiyada paylandigini gostorir.

Reduksiya prosesinin 353-363 K temperaturlarda aparilmasi zamani gétiiriilon niimunalarin
UB spektrino asason temperaturu artirdiqca AgO nanohissaciklorinin omalo golmasi siiratlonir. Buna
baxmayaraq, 363 K-do XZ makromolekulunun ¢evikliyinin va sistemin enerjisinin artmasi hesabina
aparilmis tocriibi todqiqlors osason Ag’ nanohissociklorini XZ miihitinds nisboten kigik 6lgiido
stabillogsdirmak ticiin prosesi 1 saat miiddstinds 323-343 K-do aparmaq lazimdir.

Bununla yanasi, sintez olunmus Xz-AgO kompozitinin SEM iisulu ilo morfoloji qurulusu
todqiq edilmisdir. (Sokil 2).

NIl RP

Sokil 2. XZ-Ag0 nanokompozitinin SEM goriintiilori
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Sokildon goriindiiyii kimi, XZ-Ag° nanokompozitindo nanohissociklor daha c¢ox oval
formasinda olan granulalar daxilindo stabillogsmisdir. Cox giiman ki, nanohissociklori ohatoyo alan
XZ makromolekullar1 vo ya onun tarkibindoki —NH, vo -OH funksional qruplart polimer zanciri ilo
birlikdo Ag0 nanohissaciklorini daire formasinda ohatoys alir.

QUMMIARABIK VO POLIETILENQLIKOL MUHITINDO ALINMIS GUMUS
NANOHISSOCIKLORININ UB SPEKTROSKOPiYA USULU iLO TODQIQi

Hiimbatova S.F., Tapdiqov $.Z., Mommadova S.M., Garayeva Z.S., Zeynalov N.A.
AMEA akad.M.Nagiyev adina Kataliz va Qeyri-iizvi Kimya Institutu, Baki §., Azarbaycan
e-pog¢t seadet.numbatova@inbox.ru

Son dovrler torkibindo metal nanohissaciklor saxlayan polimer kompozitlorin sintezina,
qurulus vo xassslorinin dyronilmasine maraq koskin artmisdir. Hazirlanmis nanokompozitlordo
metal nanozarraciklorin Olciilori onlarin birbasa totbiq sahosini toyin edir. Malumdur ki, metal
nanozorrociklorin UB  spektroskopiya iisulu ilo todqiqi onlarin formalagsmasini siibut edon
metodlardan biridir. Belo ki, metal atomlarina xarakterik olan soth plazma rezonansi spektrdo
intensiv piklo miisahido olunur.

Toqdim olunan isdo tobii vo sintetik polimerlordon istifado etmoklo, glimiis
nanohissociklorinin alinmasi prosesinin temperaturdan asililigi dyronilmisdir. Bu magsadle tobii
polimer olan qummiarabik (QA), sintetik polimer polietilenlikol (PEQ), reduksiyaedici kimi iso
qarisqa tursusundan istifado olunmusdur. Todqiqat isi golovi mihitdo aparilmis, alinan
nanokompozitlor etil spirtindo ¢okdiiriilmiis vo quruduldugdan sonra deionlasmis suda UB
spektrlori ¢okilmisdir (Sakil 1).
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Sokil 1. QA-PEQ-Ag’ kolloid sisteminin miixtolif temperaturlarda UB gériinon spektri

Sokildo biitiin spektrlor Ag0 nanohissaciklori iigiin xarakterik olan tipik plazma rezonansi
410-425 nm otrafinda adsorbsiya zolagi gostarirlor. 335 vo 560 nm otrafinda adsorbsiya pikinin
olmamas1 Ag® nanohissaciklorinin aqreqasiya olunmadigin siibut edir. Odobiyyat molumatlarina
osason Ag0 nanohissaciklori tiglin maksimum adsorbsiya 405 vo 503 nm arasinda doyisorso onda
hissaciklorin 6lgiisti 2-100 nm araliginda formalasir. Noticolors asason giiclii adsorbsiyanin 380 nm
ilo 500 nm arasinda olmas1 hissaciklorin paylanmasinda asag1 6l¢iilii nanozarraciklorin nisbaton
azliq togkil etmasina gotirib ¢ixarir. Temperaturun 353-363 K-o vo reduksiya miiddatini 2 saata
qader artirdiqa Ago nanohissaciklorin formalagsmasi1 daha ¢ox siiratlonir. Naticods, atomar giimiis
iiclin xarakterik olan adsorbsiya piki 410 nm oblasta torof kimyavi siiriismoyo moruz galir. Miixtalif
soraitlordo aparilmus tocriiboloro osason Ag’ nanohissociklorinin PEQ/QA sistemindo 20 nm-don
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kicik ol¢iilii formada almaq ii¢lin prosesi 2 saat miiddotindo 353 K-do aparmaq lazimdir.

Gostorilmisdir QA vo PEQ kiitlo nisboatini doyisdikdo alinan glimiis nanohissaciklorinin
olgiilorindo vo stabilliynde forqlor meydana cixir. Belo ki, qarisigda QA-in kiitls nisbati artdiqca
alman Ag® nanohissociklori daha kigik dl¢iide (12-17 nm), PEQ-un miqdari artdigca iso dlgiilords
34 nm-o godor boylimo bas verir. Bu QA-in torkibindo daha ¢ox stabillogdirici xassoloro malik
funksional qruplarin miqdarinin ¢ox olmasi ilo alagodardir.

POLI-N-VINILPIRROLIDON MUHITINDO GUMUS NANOHISSOCIKLORININ,
ELOCO DO ONUN DOKSORUBISINLO KOMPOZITININ ALINMASI VO BiR SIRA
USULLARLA TODQIQIi

Mommaodova S.M., Zeynalov N.A., Tagiyev D.B., Tapdiqov S.Z., Hiimbatova S.F.
AMEA akad M.Nagiyev adina Kataliz va Qeyri-iizvi Kimya Institutu,
Baki s. Azarbaycan
e-pogt samira_m@mail.ru

Hazirda polimer nanokompozitlorin sintezi vo todqiqi yiiksokmolekullu birlogmolorin inkisaf
edon saholorindon biridir. Onlarin asasinda miixtalif yeni funksional materiallar, biotexnologiya,
farmosevtika sonayesi vo kond tosarriifat1 iiclin preparatlar hazirlanir. Nanokompozit materiallar
arasinda torkibindo qizil vo gilimilis saxlayan polimerlor xiisusi yer tutur. Qizil vo gilimiis
nanohissociklori nanobiotexnologiyada, nanotibdo - immunosensorlar, lipidlorlo, enzimlorlo
biokonyugqatlarin, eloco do bioloji aktiv molekullarin organlara {invanli dasinmasi ii¢iin preparatlarin
yaradilmasinda miixtalif totbiq sahalori tapmisdir. Bu nanohissaciklar antibiotiklorin, zulallarin va s.
immobilizasiyasinda istifado etdikdo uzunmiiddotli tosirs malik olur. Bu baximdan togdim olunan
isdo poli-N-vinilpirrolidon (PVPr) miihitindo glimiis nanohiussaciklori alinmus vo onlara
doksorubisin (DOK) antibiotiki immobilizs olunaraq bir sira tisullarla todqiqi aparilmigdir.

PVPr miihitinds alinmis PVPr/AgO nliimunasinin tipik rentgen faza difraksiyasi naticoloring
osason miioyyon olunmusdur ki, PVPr/Ag’ niimunasi 20 (38.1°, 44.2° vo 64.4°)-do uygun olaraq,
kristalinda sotho morkozlogmis 111, 200 vo 220 zolaqlarinda giiclii oksolunma miisahids olunur. Bu
onu gostorir ki, nanohissociklorin osas torkibi giimils atomlarindan ibarstdir. Bununla yanasi,
torkibinda Ag0 nanohissaciklori saxlayan kompozitin DOK ilo kompleksinin tadqiq edilmis UB
spektrinds miioyyon doyisikliklor miisahido olunur. PVPr/DOK vo PVPr/AgO/DOK kompozitlorinds
molyar nisbatlori doyisdikde PVPr-un (>C=0, >C*, -OH) funksional qruplarmna xarakterik udulma
zolaglart 13-28 nm tortibindo kimyavi siirismoye moruz qalir. Bu piklor Ago nanohissaciklorinin
sothindaki elektronlarin tipik sathi plazma rezonansini ifads edir. Miioyyon olunmusdur ki, pH=5-8-
do PVPr/Ag/DOK sistemi stabil qalir.

PVPI’/Ag0 Vo PVPr/AgO/ DOK-in quruluslar1 IQ-Furye iisulu ilo dyronilmis vo gdstorilmisdir
ki, bu nimunolor 1629 cm™ vo 1637 cm™ intervallarda giicli udma zolagi verir. Tomiz
PVPr/Ag%/DOK niimunasi ii¢iin iQ-Furye spektrino osason miisahido olunan udma zolag PVPr-a
xarakterik kimyavi rabitalora uygun golir. Tomiz PVPr-da >C=0 rabitolori oldugundan, digor iki
1629 vo 1637 cm™ udma zolaqglari daha ensiz olur vo Ag”DOK kompoziti PVPr matrisinds
formalasdigdan sonra udma zolaginda 1645 cm™ -0 qodar siiriismo bas verir. Eyni zamanda PVPr-
AgP nanohissaciklori skanedici elektron mikroskopiya tisulu ilo Syronilmis vo Ag 6lgiilorinin 14-20
nm olmas1 miioyyan olunmusdur.
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INOJYYEHUE INOJIMMEPHBIX HAHOKOMITIO3UTOB HA OCHOBE
CJIOUCTBIX CUJIMKATOB

Mawmenona C.A., MamenoBa Y.A., 3eitnanoB H.A., I'eiinap3age I'.M.,
Ary6os A.HU., Araesa 3.P.
Hncmumym xamanusa u neopeanuyeckou xumuu um.axao.M.Haeueea HAHA,
2. baxky, Asepbatioscan
E-mail: saadat.mammadoval954@mail.ru

B nocnennee necatuierne Bce OONBLIMIT WMHTEpeC CpeAu HCCiIenoBaTeNiel BBI3BIBAET
npobiemMa CUHTE3a, U3yYeHHs CTPYKTYPBI U CBOMCTBA IMOJIMMEPHBIX HAHOKOMIIO3UTOB HOJTYYEHHBIX
HAa OCHOBE CJIOMCTBIX CHUJIMKaTOB. OTMETHM, 4YTO OCHOBHas mpo0OiieMa, CO3JaHHsl CIOUCTBIX
HAaHOKOMIIO3UTOB Ha OCHOBE TIJIMH, 3TO OOECIEYCHHE PABHOMEPHOTO PACKPBITHS CIOUCTON
CTPYKTYpBI U pacripeieieHuss MoHoOMepa 1o Marpuue. [IpoBeeHHbIN aHanu3 HaydYHOU JIUTepaTypbl
MOKa3bIBaET, 4YTO COBEPIIEHHO HOBBIE IEPCIEKTUBHI OTKPBIBAIOTCA B 00JacTH pa3paboToOK
MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTEpPHAJIOB MPU MCIOJIb30BAaHUM B KAyeCTBE HaIlOJIHUTENIEH
CJIOUCTBIX CWJIMKATOB CO CTPYKTYpPOH MOHTMOPHIIIIOHUTA. HO BHEWIHSSA M BHYTPEHHSIS ITIOBEPXHOCTh
MOHTMOPHJIJIOHUTA  SBISCTCA TUAPOUIBHOW H  TOJSAPHOH, MO3TOMY TUIAPO(DUIBLHOCTH
AITFOMOCWJIMKATOB SIBJISIETCS NPUYMHOM HMX HECOBMECTUMOCTHM C OpPraHUYECKOM IOJIMMEPHOU
MaTtpuleid. 9To mpobiemMa MOKET OBITh pelleHa MyTeM MOAU(UKAIMKU TIUHBI OPTaHUYECKUM
BemiecTBoM. Ilpm  B3ammozeiicTBuu  OCGHTOHHTOB (MOHTMOPHJUIOHHMTA) C  OpPraHWUYECKHUMHU
BEIIECTBAMH TOJYYAalOTCS OPraHOOCHTOHUTHL. 3HAaYUTENbHOE TUApOodoOU3HpyIoIIee eHCTBUE
OKa3bIBAIOT BBICIIME AMHUHBI, B YACTHOCTH, B BUJIC YETBEPTUUHBIX AMMOHHUEBBIX COJIEH.

[IpumeHeHHe TMOBEPXHOCTHO-aKTUBHBIX  BEIIECTB  JOMDKHO CHOPMHUPOBATH  MEKAY
YaCTUI[AMU TJHHBI OpPraHO(QMIBHBIC CJIOW, KOTOPBIE CHW)KAIOT IOBEPXHOCTHYIO SHEPrHIO Ha
rpaHuie pasziena (a3, yBeIMUMBAIOT PACCTOSHUE MEXKIY CUIMKATHBIMU CIOSIMH, U TEM CaMbIM,
00J1er4aroT MPOHUKHOBEHHE MOJIMMEPHBIX LIETIEN B MEKIIJIOCKOCTHBIE TPOCTPAHCTBA [JIMH.

a4 @@@?‘;‘( s

\/\/\/\/\N'Ra

MOHTMOPDHJUIOHHT [ ]

aJIKUJIaMMOHHEBas oOMCC
COJIb

B cBs3u ¢ 3TuM Hamu ObUT MONy4YeH T'HJIpO(OOHBIH HAHOKOMITO3UTHBIM HANOJHUTENb Ha
OCHOBEe MOHTMOpWUIOHUTA (OeHTOHMUT [lam-CanaxJIMHCKOTO MecTOpoxaeHHusl A3zepOaiiakaHCKON
PecnyObnmuku, B cocraBe Kkotoporo coaepxurcs 80-85% MOHTMOPWIIJIOHHTA) 3a CYET
MOAU(UIIMPOBAHUS ~ TMOBEPXHOCTH  AKTUBHBIM  BELIECTBOM  (OKTaJelMJIAMUHAIETATOM).
OpraHoriavHbl JIydllle COBMEHIAIOTCA C IOJMMEpPaMHd U 00pa3yioT CIIOMCTO-TIOJIMMEpPHBIE
HAaHOKOMITO3UTHI. MoauduipoBaHHas TJuHa (OpraHorjinHa) UMeeT MPEeUMYIIEeCTBO Haja MPOCTOM
[JIMHOU 3TO:

1. OpraHoryivHbI XOpOIIO TUCTIEPTUPYIOLINECS B MOJIUMEPHON MaTpHIIE;

2. OpraHoriIMHbI B3aMMO/ICHCTBYIOIIHE C LIETIOYKOH Mommepa.

bbulo oOHapykeHO, 4TO BBeACHHE HEOOJbIION A00aBKU OpraHoOeHTOHUTOB (5-8%) B
MOJMMEPHYIO MaTpPUIly MPUBOIUT K YIYUIICHUIO TEPMUYECKON CTAaOMIBHOCTH U MEXaHHYECKHUX
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CBOMCTB monuMepoB. Jlocturaercst 3To Onaromapsi OOBEIMHEHUIO KOMIUIEKCAa OpPraHMYEeCKHX
(JlerkoCcTh, THOKOCTH, IIJIACTUYHOCTh) H HEOPraHWYECKUX (IMIPOYHOCTh, TEMIOCTOHKOCTb,
XUMHUUYECKass YCTOMYMBOCTh) CBOMCTB. OJMH M3 OCHOBHBIX METOAOB H3YYEHUS CTPYKTYpbI
HAaHOKOMIIO3UTOB Ha OCHOBE CJIOMCTOTO CHUJIMKAaTa OCHOBaH Ha OIPENIEJIEHUU MEXCIOEBOI0
npocTpaHcTBa ¢ moMomsio MK-cnekTpockonnyeckoro aHaan3a UCXOTHOTO, MOAU(PHUIIMPOBAHHOTO
MOHTMOPWJIJIOHUTA, MOJUMEpa, a TakKe MOJMMEPHOro HaHOKoMmno3uTta. MH@pakpacHble crieKTpbl
MCCIICIOBAaHHBIX HAaHOKOMIIO3UTOB ObLTH CHATHI Ha crnekTpodoTtomerpe (Nicolet™ iS™ 10 FT-
IR Spectrometer).

YCTaHOBIEHO, 4YTO IIOJIYYEHHBII HaMM HAHOKOMIIO3WUTHBIM IIOJIMMEPHBIM Marepual Ha
OCHOBE OPraHOOCHTOHHUTA THUIPOTEPMHUECKUM METOAO0M, MOXKET OBITh HCIOJb30BaH Kak
KaTaJIn3aTop BO MHOTHX KAaTAIUTHYECKUX Tpoleccax U aacopOeHT ais 3((PEKTUBHOTO U3BIICUEHU S
KaTHOHOB TSKEJIBIX METAJIJIOB U3 MOJICJIBHBIX PACTBOPOB M CTOYHBIX BOI.
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KANIFOL 9SASINDA PLASTIiFIKATORLARIN SINTEZI VO ONLARIN
PVX-KOMPOZIiSiYALARINDA PLASTIiFIKASIYAEDICi AKTIiVLIKLORININ
OYRONILMOSI

Pirquliyeva M.S.

Sumqayit Dévlat Universiteti, Sumqayit s., Azarbaycan
sdtk-1959@mail.ru

Tobiotin bagoriyyato boxs etdiyi mineral ehtiyatlar todricon tiikonmok {izrodir. Ona gors do
insanlar borpa olunan alternativ xammal manbalorine miiraciot etmali olurlar. Bu néqteyi-nozordon
respublikamiz zongin meso saholorino malikdir. Alternativ xammal monboyi kimi sam agaci
sirasindan alinan fordi birlosmoalordon on ohamiyyatlisi kanifoldur.

Kanifol osasinda akril tursusundan istifads etmokls, diyen reaksiyasi lizra torkibinds iki
karboksil qruplart saxlayan addukt alinmis veo sonradan efirlosmo reaksiyasi iizro yeni
plastifikatorlar sintez edilmisdir:

Me
N COOH coon RoH, COOR
HOOC Me HOOC Me ROOC Me

R=C4Hg (1); CgHi3(2); CgHi7(3); 2-CyH5-CyHg (4); CygH,4(5)

219


mailto:sdtk-1959@mail.ru

Qeyd etmok lazimdir ki, plastifikatorlarin plastifikasiya etma xassosi onlarin polimerlari
Ozlorindo holletma qabiliyyatlori ilo miioyyan edilir. Bu iso bir sira faktorlardan, o ciimlodon
polimerin v hoalledicinin tobistindon, polimer zancirinin ¢evikliyinden, onun molekul kiitlosindon,
polimer zoncirinin bircinsli, xatti vo ya torvari quruluslu olmasindan, hoalletms temperaturundan va
s. asilidir. Toqdim olunan isds sintez edimis plastifikatorlarin effektliyini (o) miioyyan etmok moq-
sadilo Flori-Xaqgins parametrinin qiymotlorindon istifado edilmisdir. Bu komiyyatin miioyyan
edilmosi PVX-asasinda hazirlanmis kompozisiyanin qocalmasi zamani onun torkibindo bas veran
doyisikliklori aydinlasdirmaga imkan verir. PVX-asasinda kompozisiyalarin hazirlanmasi zamani
polimer : plastifikator nisbati 60 : 40 olmusdur.

Plastifikatorlarin aktivlik parametri o asagidaki tonliklordon istifado etmoklo hesablanmisdir:

0=(1-x) 103 /MM

X — Flori-Xaqgins-o gora, qarsiliqh tasir parametrlori;

MM - plastifikatorun molekul kiitlasi,

X-in gqiymoti PVX donolorinin plastifikatorda orims temperaturlarinin qiymatlori, osason,
asagidaki tonliklo hesablanir:

1/T,=0.002226+0.1351(1-x)/V
V — orima temperaturunda plastifikatorun molyar hacmi

Sintez edilmis plastifikatorlar {iciin miioyyon edilmis a-nin giymatlori 0,6-3,2 intervalinda
doyisir. o-nin bdyiik qiymetindo (3,2) plastifikatorun PVX-i holletmo qabiliyystinin yiiksok
olmasini gostarir.

Tadqgiqatlarin naticalori PVX-osasinda daha stabil kompozisiyalarin hazirlamasi iiglin
plastifikatorun vo ya plastifikatorlar garigiginin segilmasino imkan verir.
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YUKSOK ISTISMAR XASSOLORINO MALIK OLAN SiN REZINLORININ
ALINMASI VO TODQIQI

Mustafayeva R.E.
Azorbaycan Déviat Neft va Sanaye Universiteti, Baki s., Azarbaycan
e-mail: aytenmammedova@yahoo.com

Yiiksok fiziki-mexaniki va istismar xassalorine malik olan, oliqoepixlorhidrinle kimyavi vo
mexaniki-kimyavi modifikasiya olunmus BSK-nin (BSKK, BSKM) osasinda sin rezinlorinin
alinmas1 moqsadils rezin qarisiqlart hazirlanmisdir vo onlarin vulkanizasiyas1 hayata kecirilmisdir.
Xlorun miqdarmin BSKK voa BSKM vulkanizatlar1 fiziki-mexaniki gostaricilorino tasirinin
Oyronilmasi, hom do miixtolif modifikasiya tsularmin alinmis vulkanizatlar fiziki-mexaniki
xassoloring tosirinin todqiq edilmoasi maraq togqdim etmistir. BSKK vo BSKM-in xassolorinin
qiymatlondirilmasi iiclin Cadval 1-do verilmis standart resepturaya gora rezin qarisiqlart BSK {igiin
hazirlanmisdir. Rezin qarisiglar1 laboratoriya 313-333K temperaturunda 25-30 doqiqe miiddstinda
hazirlanmigdir. Kifayst qodor yliksok fiziki-mexaniki xassoalorilo vulkanizatlarin alinmasi {igiin
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vulkanizasiyanin vaxti 10-40 daqiqoyadok doyismisdir. Qeyd etmok lazimdir ki, modifikasiya
olunmus BSK-nin vulkanizatlarinin kompleks xassalorinin formalagsmasi ilkin BSK-nin vulka-
nizatlarindan forqli olaraq (vulkanizasiya vaxti 40-50 doaq), 30 doq arzindo bas verir (Cadval 3).

Cadval 1. Rezin qarisiglarinin torkiblori, kiit.h.

. Komponentlorin miqdari kiit.h
Komponentlarin adlari I 0 I v v VI VII
BSK (CKC-30 ARK) 100
BSKM (Ct-un miqdar1 — 2,5%) - 100
BSKM (Ct-un miqdar1 — 3,5%) - - 100
BCKM (Cl-un miqdar - 5,2%) - - - 100
BCKK (Cl-un miqdar1 — 3,5%) - - - - 100
BCKK (Cf-un miqdar1 — 4,5%) - - - - - 100
BCKK (Ct-un miqdar1 — 6,0%) - - - - - - 100
Texniki stearin 15 15 15 | 15 1,5 15 15
Dibenzotiazolidisulfid (Altaks) 3,0 3,0 30 | 30 3,0 3,0 3,0
Sink oksidi 5,0 5,0 50 | 50 5,0 5,0 5,0
Texniki karbon N-539 40,0 | 40,0 | 40,0 | 40,0 | 40,0 | 40,0 | 40,0
Kiikiird 2,0 2,0 20 | 20 2,0 2,0 2,0

Kauguklarin sixligr vo xam qarisiqlarin plastikliyi onlarin asasinda cadvel 2-da toqdim
edilmisdirlor.

Cadval 2. Kauguklarin sixhig: va xam garigiglarinin plastikliyi

Qarisiglarin siftri Kauguk Xlo(;zl lzk?;:g)iarl’ Sixliq, kq/m3 Qarlslcéljstl;lvzﬁStlkllyl
I bSK - 9310 0,40
11 BSKM 2,5 9350 0,44
111 3,5 9400 0,42
v 5,2 9490 0,36
V BSKX 3,5 9510 0,42
VI 4,5 9770 0,40
VII 6,0 9930 0,38

Modifikasiya olunmus BSK osash rezinlarin fiziki-mexaniki gostoricilori naticalorinin tohlili
gostorir ki, xlorun migdarinin artmasi ilo 300% uzanmasi zamani gorginlik, cirilmaya miigavimot
artir,  nisbi uzanma qirtlmada iso disiir, kKimyavi vo mexaniki-kimyavi oliqoepixlorhidrinlo
modifikasiya olunmus BSK-nin vulkanizatlarinin adgeziya mohkomliyi modifikasiya olunmamis
BSK-ya nisbaton 2-3 dofs (cadval 3) artir.

Modifikasiya olunmus BSK (BSKX, BSKM) asasli sin rezinlorinin vulkanizasiya vaxtinin
10-20 dog. godor azaldilmas: sinlorin vo PTM-in istehsali zamani enerjinin  vo digor resurslarin
xeyli gonaot etmoys imkan veracokdir.

Molumdur ki, BSK asasli rezinlor asagi yag-, benzin-, davamliliq gostoriciloro malikdirlar.
Sisma tizra alinmis naticalor gostarmisdirlor Ki, oliqoepixlorhidrinlo modifikasiya olunmus BSK
osasinda vulkanzatlarin yaga-, benzina vo kimya davamliligina goéro modifikasiya olunmamis BSK
vulkanizatlarindan xeyli yiiksokdir.

Vulkanzatlarin osas fiziki-mexaniki xassolorinin yiiksolmasi modifikasiya olunmus
kaugcukun makromolekulunda xlorun hom do efir qruplarin olmasi, yeni molekul diiziim
qurulusunun omoals golmasi ilo izah edilir.
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Cadval 3. Doldurulmus BSK, BSKM vo BSKX vulkanizatlarinin fiziki-mexaniki xassalari
(vulkanizasiya temperaturu=416 K, vulkanizasiya vaxti 30 daq.)

Gostaricilar
I 1 i v \Y/ VI VIl

Gostoaricilarin adlari

Uzanmada sorti gorginlik, MPa:
300%, 13,8 14,0 142 | 14,2 142 | 143 | 14,6
500%, 18,2 18,6 18,2 | 18,2 188 | 19,0 | 19,2
?A%r:lmada sorti mohkomlik, 244 | 248 | 250 | 250 | 250 | 252 | 254
Deformasiyada nisbi uzanma, % | 520 500 480 | 490 480 | 430 | 420

Qirilmadan sonra nisbi galiq

. 20 18 17 17 18 14 13
deformasiyasi, %
Qirilmaya miigavimat, kN/m 57 63 68 66 70 73 73
Elastiklik, % 36 36 35 36 37 37 37
TM-2 tizro borklik, sorti vah. 69 70 70 69 70 72 73

Struktur omoalogalma doracasi 0,93 0,94 0,95 | 0,94 0,95 | 0,97 | 0,98
393 K-da 36 s arzindo istilik
gocalmasi omsallart: 0,78 0,78 0,79 | 0,79 0,71 | 0,72 | 0,72
miiqavimot izro nisbi uzanma 0,71 0,71 0,70 | 0,70 0,70 | 0,69 | 0,68

Temperatur dozlimliikk omsali, 0,84 0,86 088 | 0,84 084 | 086 | 087

373 K-miigavimati {izra nisbi 0.75 074 |072| 073 | 070 | 069 | 069
uzanma

Metalla adgeziya mohkomliyi,
MPa

2,5 5,1 6,0 8,1 10,0 | 9,0 9,0

BUTILKAUCUKUN HALOGENTORKIBLI MADDOLORLO MODIFIKASIYASI

Quliyev T.D., Quliyeva G.N., Abusova Z.B., Ramazanov Q.0
Sumgqayit Dévlat Universiteti, Sumqgayit s., Azarbaycan
E-mail: adilovalaman@mail.ru

Butilkaugukun (BK) bir ¢ox miihiim xassalari ilo barabor, miioyyon ¢atismayan cohatlori do
vardir. Belo ki, vulkanlagma vo yapisqanliq qabiliyyatinin asag1 olmas1 vo eleca da tobii vo sintetik
kauguklarla yaxs1 garismamasi onun totbiq saholorini xeyli mohdudlasdirir. Qeyd olunan
catigmayan cohotlori aradan qaldirmaq vo eloco do butilkaugukun fiziki-mexaniki xassslorini
yaxinlagdirmaq mogsadi ilo onu torkibindo miixtalif funksional qruplar saxlayan birlogsmalorlo
modifikasiya edirlor. BK-un asagimolekullu birlogmolorlo modifikasiyasina ¢oxsayl todqiqat iglori
hasr olunmusdur. Bu todqiqat islorinin igarisindo BK-un xassolorini kompleks sokildo yaxsilasdiran
polifunksional birlogsmolorlo modifikasiya proseslori azliq toskil edir. Bu istiqgamatdo aparilan
modifikasiya proseslori naticasinds xiisusi toyinath kauguklar alinir. Miioyyan olunmusdur ki, hotta
BK-un torkibine 0,5-1%-0 qodor funksional qrup olave edildikdo onun texnoloji xassolori
doyigsmadan fiziki-mexaniki xassolori xeyli yaxsilasir.

Toqdim olunan isin maqgsadi radikal inisiatorlarin va holledicilarin istiraki ilo butilkaugukun
trixlorsirks tursusunun xlor anhidridi ilo modifikasiya edilmasi va alinan modifikatlarin xassslorinin
totqiqindon ibarstdir. Reaksiya miixtalif temperaturlarda benzolda vo xlorbenzolda aparilmisdir.
Inisiator kimi benzoilperoksiddon vo diazoizoyag tursusunun dinitrilindon istifado edilmisdir.
Trixkorsirke tursusunun xloranhidridinin reaksiyaya girmayon miqdar1 polyaroqrafik vo
potensiometrik titrlomo tisullarinin kémoyi ilo toyin olunmusdur. Reaksiya qarigigindan hor 10
daqgiqodanbir analiz goétiirarak reaksiyaya girmoyan trixlorsirks tursusunun xloranhidridinin miqdari
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tayin edilmisdir.

Alinan naticolora asason prosesin kinetik oyrilori qurulmus, reaksiyanin aktivlosmo enerjisi
vo miixtolif temperaturlarda siirotlori hesablanmigdir. Molum fiziki-kimyovi anlaiz {isullarinin
komoyi ils trixlorsirks tursusunun xloranhidridi ilo modifikasiya olunmus BK niimunslorinin analizi
gostormisdir ki, modifikasiya zamani butilkaucukda ikiqat rabitonin miqdar1 azalir vo polimerin
torkibindo xlorun miqdar1 1,5-2,3% toskil edir.

Miiayyon edilmisdir ki, modifikasiya prosesi zamani trixlorsirks tursusunun xloranhidridi
yalniz BK-nin izopren mangasina birlogir. Proses noticosindo askar olunmusdur ki, reaksiyanin
aparilma miiddotindon asili olaraq, niimunolords xlorun miqdar1 2,0-2,3%-o qadar artir vo miioyyan
miiddotdon sonra BK-nin torkibinds xlorun miqdar sabit qalir.

Modifikasiya olunmus BK niimunslori osasinda kompozisiyalar hazirlanmis vo onlarin
fiziki-mexaniki xassolori Oyronilmisdir. Aparilan arasdirmalar gostormisdir ki, modifikasiya
olunmusg butilkauguk niimunslorinin metal oksidi ilo vulkanlagsmasi asanlasir, onun miixtolif
materiallara yapisqanliq qabiliyyoti artir vo eloco do miixtolif polimerlorlo garismasi, birgo
vulkanlagmasi siiratlonir.

Tadqiqatlar naticosinds miioyyan edilmisdir ki, BK-nin torkibino xlor atomun daxil edilmasi
onun istiliyo vo yanmaya davamliligimi artirir. Belo kompozisiya materiallar1 daha yiiksok
temperaturda istismar oluna bilor.

OYHKIIMOHAJIBHBIE T'NITEPPA3BETBJIEHHBIE [TIOJIUD®UPbI
KAK XEMOMOJIN®UKATOPBI COPBEHTDBI

Muranos M.S., Kyrsipesa ML.IL., I'atayiuna A.P., Yiaaxosuu H.A.
Kazanckuii (Ilpusonsicckutl) gpedepanvusiii ynusepcumem, 2. Kazanv, Poccus
E-mail: marsel172@yandex.ru

B HacTosiee Bpemsi aKTUBHO Pa3BUBAIOTCS METO/bl aHalIM3a OOBEKTOB HKOJIOTHYECKOTO
KOHTPOJsl, B OCHOBE KOTOpPBIX JIEKUT COpPOLMOHHOE W3BJIEUEHWE U KOHIEHTPUPOBAHUE
OIpeJieNIIEMBbIX KOMIIOHEHTOB M3  DPacTBOpoB. Mcmonbp3oBaHMe (QYHKIMOHATM3HMPOBAHHBIX
XENaTUPYIOUIMMHU TPYNIaMU TUIIEPPA3BETBICHHBIX MOJMMEPOB MOXKET SIBISATHCS OCHOBOM ISt
CO3JIaHMsI  MEPCHEKTUBHBIX  MOJIUGHUKATOPOB, MO3BOJSIOMIMX  TMOBBICUTH  KO3(DOUIIUEHTHI
KOHLEHTPUPOBAHUS U U30MPATEIHHOCTh IPOMBIIUIEHHBIX COPOEHTOB [1, 2].

B xauectBe Moamdukaropa MOBEPXHOCTH COPOEHTOB B HCCJIEIOBAHUU TNPUMEHSIICS
runeppasBeTBieHHbI  nonudpupononukapoamar (IIDI1K) Bropoii renepanuu [3], KOTOpBIH
obnajmaer  yHnopsiioueHHOW  cTpykTypoil.  OObenuHEeHHEe  BO3MOXKHOCTEH  IIAT(GOPMBI
TUIEPPa3BETBICHHOIO MOAUIPUPONOINOoIa U KapOaMaTHBIX (ParMeHTOB B TEPMHHAIBHBIX
MOJIOKEHHUSX TMO3BOJSET TIOJYYUTh HOBBIM THOPHUIHBIH MOTUGHUIMPYIOUIMHA peareHT s
pa3pabOTKH COPOIMOHHBIX CHCTEM.

[To maHHBIM ME€TOJa ATOMHO-CHJIOBOM MHMKpOCKONUM (puc. 1) yCTaHOBIEHO, UTO B TOHKHX
IUIeHKaX nosindupornonvkapbamMara Ha MOBEPXHOCTH MUPOJIUTHUECKOTro rpaduta GOpMHUPYIOTCS
HaHouacTHUIs! pazmepoM 500-800 HM.

s N 5

0 5 10 15 20 25 30 35 40 45um 00

Puc. 1. ACM-uzo6paxenue(a) u 3D ACM-uzobpaxenune 111K 50x50 mxm
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JIns W3ydeHHs CBOMCTB XEMOMOIW(DHUIIMPOBAHHBIX COPOCHTOB B KadeCTBE HOCHTEIICH
HCIIOJIB30BAaHBI COPOCHTHI Pa3IMIHON MpUpoAbl: meoauT NaX (Z), mpomeamui mpeaBapuTeIbHYIO
00paboTKy MOBEPXHOCTH I1ieIouHbIM pacTBopoM(OHZ) [4], a Takke IJIEHOYHBINH COPOCHT HUTPAT
nemwtono3sl (NC). Brimrouenune MomudukaTopa Ha MATPHUIIBI OCYIIECTBISIOCH MEXaHHMYECKOM
CIIMBKOW B OPraHUYECKUX PACTBOPUTEIISX.

[Tomydyennsie pe3ynabTarthl (Tabna. 1) CBUAETENBCTBYIOT O TOM, YTO HEKOBAJICHTHAs
Moau(UKAIMS TUMEPPA3BETBICHHBIM TOJMMEPOM, COJACPIKAINUM KOHIIEBBIC XEIATUPYIOIIUE
TPYIIIUPOBKH, TTO3BOJISET MOBBICHTH MOKA3aTEIN COPOITMU BO BCEX THIAX COPOSHTOB.

Tabnuua 1. 3nauenus nmapametpoB copouuu katnoHoB Cu(Il) u3 BogHBIX pacTBOPOB
[[EOJIUTOM Z, HUTPATOM 1eJuTi0N1036I NC 1 MOIU(DUIIMPOBAHHBIMU
Bapuantamu Z-m, OHZ-m u NC-m.

Cop6enT | Ccygiry, MOIIB/IT | tyspneq, 9AC R,% CE, D Kb Sk
Mr/cM?
ueoaum
z 1x10™ 42 64.34 1.3812 0.694 2.264 0.31
Z-m 1x10™ 42 70.71 1.4280 0.756 3.105 0.24
OHZ-m 1x10™" 42 68.93 1.4073 0.741 2.886 0.26
HUumpam yeijirojio3bl
NC 1x107 1 - - - - -

NC-m 1x107° 1 19,35 0,3389 0,24 0,316 0,76
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I'MBPUJHBIE MATEPUAJIBI HA OCHOBE MAT'HUTHBIX HAHOYACTHUIL
KOBAJIbTA U I'HIIEPPA3BETBJIEHHBIX IIOJIMMEPOB

Mensenesa O.U., Kamoyaosa C.C., PoccoBa A.A., KyrsipeBa M.II., Yiaxosuu H.A.
Kazanckuii (Ilpusonsicckutl) gpedepanvusiii ynugepcumem, 2. Kazanw, Poccus
Xumuueckuu uncmumym um. A.M. Bymneposa, 2. Kazanwv, Poccus
E-mail: olga-medvedeva28@yandex.ru

MarauTHble HAHOYACTUIIBI KOOAThTa MPOSBISIIOT CHelupuIeckre (U3nIecKrue CBOWCTBA U
MIPEJICTaBJISAIOT OONBIION UHTEpPEC B CBS3U C UX MEPCHEKTUBAMU UX NMPUMEHEHHS B METUIMHE IS
CO3JaHusl HOBBIX KOHTpacTax areHToB MPT-AMarHoCTUKM M CUCTEM aIpPECHOM JOCTABKH
JIEKapCTBEHHBIX ImpenapartoB. Peanmzanus 0003HaUYEHHBIX BO3MOXKHOCTEH Tpedyer ocoboro
BHUMAaHHS K METOJ[aM U BEIIECTBAM, HCIIOJIb3YEMbIM JUISl CTaOMIM3allMd MAarHUTHBIX HAHOYACTHII.

B nanHoi paboTe METOIOM XHMMHUYECKOTO BOCCTAHOBIICHHUS XJIOpUJa KoOanbTa B cpele
crabunm3aropa pactBopom NaBHy cuHTe3npoBaHbl MarHuTHBIE HaHOYACTHUIIEI KoOaibTa CoNPs. B
KauecTBe CTAOMIIM3aTOPOB UCIOIb30BATM HETOKCUYHBINA OMOerpaupyeMblii THIIEpPA3BETBICHHbBIN
O (PUPOIIONNOT BTOPOW TeHEpamuu (SApO-TIEHTa3PUTPUT, MOHOMEp- 2,2-ITUTHIPOKCUMETHII-
MIPOIAaHOBAas KUCJIOTA), COAEPKAIUI HA MOBEPXHOCTH 16 THAPOKCUIBHBIX (PYHKIIMOHATBHBIX TPYIII
(BH20). Ha cragum mnpenopraHu3an HOHOB Kobambra B cpene BH20 meronom
CHEKTPO(HOTOMETPHUUECKOTO TUTPOBaHUs ycTaHoBieHO, uTo B cucteme Co(Il): BH20 obpasyrorcs
IITh OCHOBHBIX «KOMILJIEKCHBIX (opm» npu MonbHbIX cooTHowmeHusx Co(1l): BH20 4:1, 8:1, 10:1,
12:1 u 16:1. B 31€KTpOHHBIX CIEKTpax MOIJIOMICHHUS C YBEJIMYEHUEM JIOJIM MOJMMEpa B CMECH,
HaO0JII0/TaeTCs CMEIEHWE MaKCMMyMa Iojockl moriomenus or 510 am go 518 uM. Mertomom
aHanuza Tpaektopuit HaHo4yactull (NTA) ycTaHOBJIEHO, 4TO KOMILIEKCHBIE (JOPMBI CYIIECTBYIOT B
BOJHOM pacTBOpE B BUJE aCCOLMATOB, TMIPOJUHAMMUYECKUN JHAaMETp KOTOPBIX YBEJIMYMBAETCS C
yBenuueHneM MoibHoro cootHomeHnus Co(Il): BH20 ot 9617 um mo 140+18 um. Ilpu
nanpHelem BoccraHoBieHnu cucteM Co(11):BH20 npu ycTaHOBIIEHHBIX MOJIBHBIX COOTHOIIEHUSAX
coib:monuMep noiydeHbl HaHowacTuibl CoNPs. M3 pactBopa OblIM  BbIIENEHBl  (OPMBI,
CUHTE3WpOBaHHbIE TIPU MOJbHBIX cooTHomeHusx Co(I[):BH20 12:1 u 16:1. B »smekTpoHHBIX
CIEKTpax MOTJIOEHHs HaOII0AaI0Ch MOSBICHUE MOJIOCH] MIJIa3MOHHOIO pe30HaHca B o0iactu 268
HM U 385 HM, XapakTepHOH A METAJUIMYEeCKONM M OKCHJIHOM (pa3pl HaHOUYACTHI] KOOanbTa, YTO
ObUIO TOATBEPXKJICHO METOAOM peHTreHodaszoBoro ananusza. HaHowacTuiel kobanbTa B 0Opasle
CoNPs (12:1) naubosnee ycroitunBsl, 001a1a10T chepruyeckoir popmoii u ntuametrpom 8.2 + 3.4 HMm.
beuto ycranosneno, obpaserr CoNPs (12:1) mposiBisieT cyneprnapaMarHUTHbIE CBOWCTBA, METIIS
ructepesuca HaomogaeTcs npu temneparype Hike 100 K, remneparypa 6J10KUPOBKHM COCTaBIIsIET
140 K. [IlonmyyeHHble pe3yibTaThl OyAyT HCHOJB30BaHbI Ui co3daHus HoOBbIX MPT-
JMarHOCTHUYECKHUX PEareéHTOB Ha OCHOBE MATHUTHBIX HAHOYACTHI] KOOadbTa, CTAOMIM3UPOBAHHBIX
TUIEepPPa3BETBICHHBIMU TOIUA(UPOIOIHOIAMHE.
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HOBBIE CAMOOPI'AHU3YIOIIUECA CUCTEMbBI HA OCHOBE
T'UITEPPA3BETBJIEHHBIX ITOJIU®UPOB C N-(3-MOPPOJIMHOITPOIINJI)3-
AMUWHOITIPOIIMOHATHBIMHU ®PAT'MEHTAMMU B TEPMUHAJIBHBIX
ITOJIOKEHUAX

'Xannanos A.A., 'T arayauna A.P., lKyTblpe]sa M.IL, *Xacanosa 3.M.,
"Bacanaes A.C., ZKyTpreB I.A., 'Yaaxosuu H.A.
'Kasancruii (IIpusonscckuil) ghedepanvhwiii yrusepcumem, Xumudeckuil UHCIMumym um.
A.M.Bymneposa, e. Kazanw, Poccus
’Kaszancruii HAYUOHATILHBLU UCCNe008AMEeNbCKULL MEeXHOI02UYeCKUL YHUBEPCUMem
2. Kazanw, Poccus
E-mail: mkutyreva@mail.ru

Co3fgaHue M HCCIIEOBAaHUE CTPYKTYP CJIOXHBIX T'MIIEPPa3BETBIEHHBIX CHHTETHMUYECKHX
MOJTUMEPOB  OOYCIIOBIIEHO OCOOBIMH TEPCIIEKTUBAMH WX TNPHUMEHEHUS B MEIHUIIMHE, (apMalvy,
OMOTEXHOJOTMHM M CO3JIlaHMM HaHOMaTepuasoB. bojblioe 3HaueHHMe uMeeT pa3paboTKa HOBBIX
MOJTUMEPHBIX MOJTU(PHUKATOB CAMOOPTAaHHU3YIOIIUXCS B HAHO- M MHUKPO-Pa3MEpHBIE CTPYKTYPHI,
o0J1afjaroIuX MPOHULAEMOCTHIO 110 OTHOLIEHHIO K KJIETOYHBIM MEMOpaHaM C BBICOKHM YPOBHEM
CEJIEKTUBHOCTH CIIEIU(PHUECKUX U HeCTIeNU(UISCKUX B3aUMOJCHCTBUI. XOPOIIO YIOBIECTBOPSIOT
NOJOOHBIM IIEJIIM TUIEPPa3BETBICHHbIE MONUMEpbl. Moaudukanus MOJIMMEPHON MaTpHUIlbI
AMHHHBIMHA TPYNIIAMU TOBBIIIAET PACTBOPUMOCTh, KOOPAWHAIMOHHYI0O U  OHOJOTHYECKYIO
aKTUBHOCTb.

CuHTEe3UpOBaHbl HOBBIM TOJMACHTATHBIN JIMT@HJ Ha OCHOBE THIIEPPA3BETBICHHOTO
nonuddupa BTOpOW  TEHepaluH, COJACPXKAIIero B TEPMHHAIBHBIX  nonokeHusx — N-(3-
MopdosmHonponui)3-amuHonpornuonaTaeie rpymisl (H20-APM) u ero monusiiepHbiii KOMILIEKC
menu(Il) (H20-APM-Cu). Tlo manaeiMm UK u <

(3 (3 -1 " . T
DJICKTPOHHOU CIIEKTPOCKOIINH, KOKIpI 270
KOODAMHALIMOHHBIA  y3€JI B KOMIUIEKCE E Wz
MIPECTABIISET co0oit W30JIMPOBaHHBIN 654

napamarauTHbIA 1eHTp CuN,0,Solv, (Solv =
H20, JIMCO). Ha ocHOBaHMM JaHHBIX 60

METOJIOB TeH3uoMeTpuu (puc. 1) u aHammza —— APM H20

tpaekTopuii uactury (Nanoparticle tracking 55{ —— APM H20-Cu

analysis - NTA) (puc.2) wucciaemnoBaHbI

mporeccel  camoopranuzanun  H20-APM  u 50

H20-APM-Cu Ha rpanuue pasnena ¢a3 u B

oO0beMHOM (aze pactBopa. OmpeneneH psn 45, 1 i I '
TEPMOANHAMHYECKUX apaMeTpPOB 10° 107 10° 10% v, 1107

00pasoBaHNs ~MOJICKYIADHBIX ~arperatos B py | N30TepMBbl MOBEPXHOCTHOTO HATSKEHUS
BOJHBIX PACTBOPAX, B TOM YMCIIC KPUTHYECKA  pan APM  u  H20-APM-Cu VYacTKH
koHueHTpauus arperaiuu (KKA), cBoGonnas

SHEprus MUIIEITI000pa3oBaHus (AGp),
CTaHJapTHasi MOBepXHOcTHas sHeprusi ['mbOca
(Gs), npenenbHast ancopOIust (I'max), TWIOMANb MOCAIOYHON TUIOIIAAKH CTPYKTYPHBIX CIUHUII Ha
MOBEPXHOCTH pazjena a3 (Amin).

JIMHEHHOT O CHUKEHUS 3HAYEHU
MOoBEpXHOCTHOTO HaTsuKeHus (1-3, 1a-3a).
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YcranoBneno, uto B pactBopax H20-APM u
H20-APM-Cu MIPOUCXOIUT obOpa3zoBaHme
MHUKpPOpPa3MEpPHBIX accouuaToB (puc.2), KOTOpbIE
NEPECTPanuBAIOTCS TMPH WM3MEHEHHH KOHIICHTPAIUU
UCCIIeyeMOoro o0pasma, a Tak ke Halmomaercs
mddepeHIranbHO- TMHAMAYECKasT nepecTpoiKa
accoIMaToOB BHE MOBEPXHOCTHOr0. Ha 3T0 yka3bIBaeT
IMCKPETHOE WM3MCHEHUE BEJIMYUH TOJIIMHBI U
cBOOOMHON »sHepruu noBepxHocTu. CpaBHUBas
3HAYCHUsI TIOBEPXHOCTHOTO HATSDKEHHMSI M psla
pacCYMTaHHBIX  (PU3UKO-XMMUYECKHX I1apaMeTpoOB
YHCTOTO JIMTAHJa U €r0 MEJHOTO KOMIUIEKCa, MOKEM
YCTaHOBHUTh, 4YTO  TOBEPXHOCTHAsA  aKTUBHOCTh
komruiekca H20-APM-Cu niposiBisieTcss B MeHbIeH
CTETICHH, qTO o0ycIaBIuBaeTCA
CYIPaMOJICKYJISPHBIMH B3aUMO/ICHCTBUSIMU u
HAIMYHEM KOOPIMHAIIMOHHBIX y3JI0B, KOTOPBIE MOTYT
MPEISATCTBOBATH MPOLIECCAM MUIIEIUIO00Pa30BaHHUSL.
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Puc.2. Pacnpenenenue 1o pasmepam
accoruaroB H20-APM B Boze 110 JaHHBIM
NTA ananM3a Ha ydacTKe JIMHEHHOIO
CHIDKCHHMS 3HAYEHHUH IOBEPXHOCTHOI'O
HATSOKCHHSI B JIMANa30HE KOHIICHTPAIU
5%107 — 1x10™° mons/n



VI BOLMO

POLIMER VO POLIMER KOMPOZIiSiYA MATERIALLARININ
ISTEHSALI VO EMALI ZAMANI YARANAN
EKOLOJi PROBLEMLOR

ISTIFADODO OLMUS POLIMER MATERIALLARININ UTILLOSDIRILMOSI

Cafarov V.C., Alxanov P.S., Allahverdiyeva X.V., Xalilova S.M.,
Racabova M.C., ismayilova G.C.
AMEA Polimer Materiallar: Institutu, Sumgqayt s., Azorbaycan
valeh_ani@mail.ru

[lkin polimerlor kompleks xassoloro malik ola bilmadiyi iigiin onlarm totbiq imkanlar1 da
mohduddur. Bu baximdan ilkin polimerlorin torkibino miixtolif olavolor: doldurucular,
plastifikatorlar, stabilizatorlar, antipirrenlor, appretlor, boyalar vo b. daxil etmoklo yiiksok istismar
gostarislorine malik Polimer Kompozisiya Materiallarinin (PKM)-nin yaradilmasi nozori vo tocriibi
elmi maraq dogurmagqla ekoloji vo igtisadi ¢ohotdon shamiyyat kasb edir.

PKM-larin yaradilmasinda osas komponent olan tobii mineral siixurlardan doldurucu kimi
istifado olunmasi ilo onlarin ehtiyat monbalorinin kifayst qodor ¢ox olmasi vo asan oldo edilmasi,
ucuz basa golmosi ilo slagodardir. Bunlar da ilkin qiymatli xammala, x{isusi ilo neft mohsullarina
gonast olunmasina imkan yaradir.

Polimerlar vo onlarin tullantilar1 straf miihitds tezlikls ¢iiriimadiyindon hall olmadigindan vo
cirklondirici monbs oldugundan onlarin ekoloji balanst manfi tosir gostormosi ilo ciddi ekoloji
problem yaranir. Molumdur ki, polimer materiallarinin zorarsizlosdirilmasi sahasinds bir sira iisullar
movcuddur; Depolimerlogsmo, destruksiya, tokrar emal, basdirma, yandirma vo b.

Toqdim olunan isds polimer tullantilarinin tokrar emal yolu ils utillogdirilmasi daha slverigli
hesab edildiyindon homin iisuldan istifado etmoklo motris kimi ASPE nin tullantilarindan (IASPE)
tokrar emal yolu ilo yiiksok fiziki-mexaniki gostoriciloro malik kompozisiyalarin alinmasi hoyata
kegirilmigdir. Matris: doldurucu-miixtalif nisbatlorinin alinmasi vo onlarin méhkamlik haddi, nisbi
uzanmasi, 9AG vo s xassolori dyronilmisdir. Sistemds doldurucu kimi kaolin siixurlardan istifado
edilmisdir. Malum olmusdur ki, ilkin xammalin méhkomlik haddi () 11,4MPa, nisbi uzanma (e-
624%), ©AG (E-2,4qr/10daq) oldugu halda, kaolinin 50% istirakinda kompozisiyanin méhkomlik
hoddi 0=12,6 MPa nisbi uzanmasi1 €=22% olmusdur. Homin nisbotdo kompozisiyada appret kimi
Stirolun-MA ilo sopolimerindon istifado etdikdo iso 6=13,7 MPa, £=30%, E=0,4qr/10doq olur.
Lakin eyni nisbotdo sistemo mogsadydnlii olaraq ED-20 qatrani olave etdikdo alinan niimunonin
dartilma zamani1 mohkomlik haddi 12,6 MPa (appretsiz), 13,4 MPa (appret istirakinda) qiymatlor
aldig1 halda eyni nisboatds sistemo ED-20 slava etdikde niimunanin méhkomlik hoddi 14,6 MPa-dok
yiiksalir, nisbi uzanma ise daha da kicik qiymat (23%) alir. Bu da ED-20-nin tasiri ils slagadardir.
Belos ki, istifads olunmus magsadyonlii birgs polimer appret kimi istifads edildikds onun tarkibinda
funksional —COOH qrupun hesabina ED-qatrani iigiin borkidici xaccoys malik oldugundan
kompozisiyanin ED-20 istirakinda c=14,6 MPa-dok artig1 miisahido edilmisdir.

Tacriibolora osason ilkin xammal kimi istifads do olmus polietilenin gdstaricilorini
doldurucunun istiraki sistemindo miiqayisa etdikds o-nin avvolco azalmasi bas verir. OAG-in
qiymati doldurucunun miqdarindan asili olar miitonasib soviyyods (2,4+0,4) qr/10daq haddindo
doyisir. Doldurucunun miqdari artigda ©AG azalmasi miisahido edilir.

Beloliklo, ASPE tullantilar1 (IASPE) ilo kaolindon doldurucu kimi istifads etmoklo miivafiq
fiziki-mexaniki gostoricilora malik kompozisiyalar alinmigdir.

Hazirlanmig kompozisiyalarin texnikanin vo sonayenin miixtalif sahslorinde konstruksiya
hissolorinin, naqliyyat saholorindo masinlarin, avtokarlarin oturacaqglarinin hazirlanmasinda, eloco
do taralar, dibcoklor vo s. miivafiq sahoalords istifadosinin miimkiinliiyii tévsiyyo edilir.

228


mailto:valeh_ani@mail.ru

OYHUCTKA BOAHBIX OBBEKTOB OT OPTAHUYECKHUX 3ATPS3HUTEJEN
B PAUOHAX ITPOU3BOJACTBA ITIOJIMMEPOB

®aruxosa H.U., SIxuna A.J., JleonTtbeBa C.B., Aradpaposa I'.T".
OI'bOY BO Ygumckuii cocyoapcmeenHulil HepmsaHOU meXHU4eCKull yHusepcumem,
2. Yeha, Poccus
fatihovanuria@mail.ru

[Tpu mpou3BOACTBE MOJMMEPOB B KAaUE€CTBE MCXOJHBIX MATEpUAIOB 4YacTO HCIOJIb3YKOTCS
pa3iMyYHbIe OpraHuYecKue coequHeHus, B ToMm uncie ncesrokymon (IICK) u coenqunenus denona -
tper-Oytundenon (ThbD) m mapa-xnopdenon (n-X®P). [lanHble coelWHEHHS SBISIOTCS BECbMa
TOKCUYHBIMU. OTHOCATCS K 2 U 3 KJIaCCy OMAaCHOCTH COOTBETCTBEHHO.

B mnpomecce mpomsBoacTBa aHHBIE BEHIECTBA IMONANAIOT B THApocdepy HE TOIBKO C
OpPraHU30BAaHHBIMU COPOCAMU CTOYHBIX BOJ| MPOU3BOJICTBEHHBIX OOBEKTOB, SBJSSCH HEIOCTATOYHO
OYMILEHHBIMH, HO M C OBEPXHOCTHBIM CKJIOHOBBIM (B TIEPHO/I TTOJIOBO/bS U JTUBHEBBIX JOXKIEH) U
MOJI3EMHBIMHU CTOKaMmu [ 1].

AHanu3 IMTEpPaTYPHBIX JaHHBIX CBUJETEIBCTBYET O HEJOCTATOYHON M3YYEHHOCTH Ipoliecca
ounctku Bonbl OT coeauHeHuid [ICK, Th®, n-X®. [Ipu ounctke Maiabix pek Haubosee
MEPCIEKTUBHBIM SIBIISTFOTCS] OMOJIOTHYECKUE METO/IBL.

Llenbto naHHOW pabOTHI ABISETCS OYMCTKA MAJIBIX PEK OT OPraHMYECKUX 3arps3HUTENCH B
pailoHe IPOU3BOJCTB MOJIMMEPOB IPU MOMOULIM MAaKPOCKOMMYECKHUX 3€JIEHBIX BOJOpOCIEH poaa
"Cladophora aegagropila "

Knanodopa maposuanas (Cladophora aegagropila) mpencrasisier co00ii KOJIOHHIO 3€ICHBIX
HUTYATBIX Bojopocied. VX HHUTH pacmonaraloTcsi paiuaibHO, 00pa3ysl MyIIUCTHIM Iapuk. B
IIPUPOIE MOXKET AOCTUTaTh 20 cCaHTUMETPOB B JuameTpe. PacteT 10cTaTouHO MEVIEHHO — OKOJIO 5
— 10 MM B ron. BHyTpu mapa Bogopociiu OTMHpAloT, 00pa3ys monoctsb. CBoOOIHO IepemeniaeTcs
no JHy. OcBelleHHbIE JHEBHBIM CBETOM BOJOPOCIM HA4YMHAIOT BbIPAOATHIBATH KHCIOPO,
My3bIPbKH KOTOPOT'O PUAAOT KJIa10(ope MIapOBUIHOMN MOJT0KUTENbHYIO MJIaBY4YecTh [2].

C »TOl 1enpo ObUIM MOCTaBIIEHBI 3 CEpUU MOJENbHBIX ONBITOB. B kKauecTBe uccieayeMoro
BellecTBa OBUTM B3ATHl IICEBJIOKYMOJI M coeluHeHHMs ¢(eHona - TpeT-OyTuiadeHon u mapa-
xynopdenon. KoHIleHTpauu uccieayeMbIX BeIeCTB B MOJIeTbHOM pacTtBope coctasisuia 10 ITJK
(0,5, 0,3, 0,0001 mr/m). buomacca Bogopocneit B omnbitax coctabisiaa —20 r/1. OOBIT TPOBOIMIN
IIpyM KOMHATHOW Temrieparype 25 C B Teuenne 24 u. KonTponewm siBnsinach 3arpsisHeHHast [1CK,
Th®, n-X® Boxma 6e3 BHeceHus: Bogopocieid. O0 3(h(heKTUBHOCTH OUMCTKU CYJIUIIHM ITyTeM oTOOpa
npo0 mocne 3 4, 7 4y, 24 4. OcTaTouyHOE COJAEp)KAHWE TMOJUTFOTAHTOB B BOJE OCYIIECTBIISIOCH
xpomarorpadudeckuMm Metoj oM. [Ipu moaroroBke mpo0 K razoxpoMaTorpauueckoMmy aHalluzy
WCIIOJIB30BAJICS METOJ KUAKOCTHOM dKcTpakiuu. OCHOBHBIEC MapaMeTphl mpubopa: xpomarorpad
(PERICHROM); kosoHka - KBapiieBasi KanuuispHas juimHoi 60 M muamerpom 0,25 MM ToJIuHA
mwenku 0,10 mxm; ®aza DB-5; TeMneparypa tepmocrara: HadajibHast u3otepma 50 °C, B Teuenue 1
MUH., ToAbeM Temrneparypsl a0 50-300 °C co CKOpOCThIO 4 OC/mun, KoHer n3zorepmsl 300 °C B
tedeHune 20 MUHYT; pexXUM BBojAa NpooObI- splitt/splittles; raz Hocurens-a3or, nenenue notoka 1:60;
00beM BBOIUMOM ITPoObI- 1 - SMKII.
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W3 pe3ynbTaTOB MNPUBEACHHBIX Ha pHCYHKe |, BUOHO 4TO Haumbonee 3P HEKTHBHO
Bogopocibto moromaercss [ICK. Tlpuuem nmo 7 9acoB mpOUCXOAWT HamOOJee WHTEHCHBHOE
nornouienue [ICK uccnenyemeim pactenuem - Cladophora aegagropila.

Takum o6pa3zom B Cladophora aegagropila, MokeT HalWTH HIUPOKOE NMPUMEHEHHE IS

JIOOYHMCTKH BOJHBIX OOBEKTOB, OT JKOJOTMYECKHM HEOE30MACHBIX OPTaHMYECKUX 3arps3HUTEICH,
takux kak [ICK, Th®, n-X®.
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KATALITIK KREKINQDON ALINAN C;-C, FRAKSIYALARINI PIROLIZ QAZI iLO
BiRGO ISTIFADO ETMOKLO TURBOKOMPRESSORUN QAZ-DINAMIK
XASSOLORININ TODQIQi

Mommadov Z.A., Haciyeva S.R., Aliyev N._a., ismayllov N.R., Cafarov A.A., Nacafov F.I.
SOCAR “Azorikimya” IB, Sumqayit §., Azarbaycan
zakirA.mammadov@socar.az

“Azorikimya” IB “Etilen-Polietilen” zavodunun “EP-300” qurgusu ii¢iin osas xammal kimi
1040000 ton/il neftin birbasa qovulmus benzinindon istifads etmokls 300000 ton/il etilen vo 135000
ton/il propilen alinmasi {i¢iin layiha olunmusdur.Son zamanlar benzing tolobatin koskin artmasi ilo
olagodar olaraq alternativ xammallardan istifads olunmasi1 zorursti yaranmigdir. Mahz bu sababdon
ilkin emal benzini ilo yanas1 H.Oliyev adina «Baki neft emali» zavodunun katalitik krekinq
qurgusunda alinan ) C;-C, fraksiyasi, propan-propilen, vo butan-butilen fraksiyalarindan somorali
sokilds istifade olunur. Natica etibart ilo “EP-300” qurgusunda texnoloji prosesin istehsal giiciiniin
vo xammallarin fiziki-kimyovi xassoalorinin doyismesi kimi faktorlara sobab olur.Eyni zamanda
etilen-propilen istehsalinin texnoloji effektliyi xeyli doracads miirokkabliys dogru doyisir. Xammal
torkibinin genis ¢esiddo doyismasi ¢ox pillali turbokompressor avadanliginin vo buxar turbinlori
otiirtictilorinin xassolorindon vo piroqaz turbokompressorunun sorma xatlorindon kecon piroliz vo
katalitik krekinq qurgusundan birbasa verilon ) C:-C, (quru qaz) qazlarmin kimyovi
torkibindon,termodinamik parametrlorindon vo istehsalin texnoloji sxemindon asilidir. Yaxin
golocokds neft-kimya sonayesinin inkisaf proqramina uygun olaraq 110 min ton/il glico malik
asag1 tozyiqli polietilen istehsalati igo buraxilma orafosindadir. Qeyd etmok lazimdir ki, 120 min
ton/il gilico malik yiiksak tozyiqli polietilen qurgusu isloyir vo yeni texnologiyanin tatbiqi sayoasindo
mohsuldarlig1 160 min ton/il haddins ¢atdirilmaq imkan1 vardir. Buna gérado hazirki tolabati nozors
alaraq pirogaz turbokompressorunun gaz-dinamik xassalorinin hesabati 230 min ton/il etilena goro
mohsuldarliq {iclin aparilmigdir.

Piroliz sobalarindan alinan piroqaz H.9liyev adina Baki neft emali zavodunun katalitik
krekinqg qurgusundan boru xatti vasitasi ilo naql olunan Y C;-C, (quru qaz) va propan-propilen
fraksiyalar1 “EP-300” qurgusundaki E-10 seperatorunda qarigdiraraq 30+42 °c temperaturla vo
0,12+0,14 MPa tozyiqls qaz garisiglart M-1 turbokompressorunun birinci pillasinin sorma xatting
daxil olur.Ardic1l olaraq piroqaz turbokompressorunun bes pillesinda sixilaraq, hor pilladen sonra
boru koynokli sotho malik istidoyisdiricilordo su ilo soyudulur vo morkozdongagma tipli
seperatporlarda maye karbohidrogen kondensati ayrilir. Turbokompressorun qaz dinamik
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smaglarin1 T'OCT -26-12-520-72-ys uygun aparimisdir [1]. Bunun ii¢lin biitiin pillolorin asas
texnoloji parametrlori (hor pillonin  sormasinda vo sixilib ¢ixarilmasinda qazin tozyiqi veo
temperaturu, qazin kiitlo sorfi)olgiilmiisdiir [2]. Piroqaz turbokompressorunun hor bir pillasi
miixtolif torkibli qazla isloyirlor,bu halda da garisigin torkibi vo biitiin komponentlorin gatiliglarinin
toyini tolob olunur vo burada Ag-sorfin sorti omsalinin parametrlori hesablanmisdir.Hesabata asason
M-1 turbokompressorunda rotorun ddvrlor say1r 5885 dovr/daqige olduqda pillalor {izro sorfin sorti
omsalinin qiymeti 0,350898-don 0.033706-dok azalir. Pillolor iizro adiabatik omsal 1,195-don
1,221-9,qazin sorma xotlorindoki xiisusi ¢okisi 1,374 kq/m3 -don 14,72 kq/mg-a, gazin tozyiqi 143,0
kPa-dan 1628,8 kPa-dok,qazin ¢evrilma tutumu iso 344,4 Coul/(kq.K)-don 380,2 Coul/(kq.K)-dok
artir. Qzin pillolor lizro temperaturu iso 40,5 %C-don 29 °C-dok azalir.Smaq isi iiglin M-1
turbokompressorun kontrundaki seperatorlarindan  gotiiriilmiis piroqaz niimunslorinin analiz
noticolori cadval 1-do verilmis vo onlardan turbokompressorun ayri-ayri pillslorin xassolorinin
hesabatinda istifads olunmusdur.

Cadval 1. M-1 turbokompressorunun pillslsrinds piroliz qazi
va Y C1-C4 qaz garisiglarinin analizi

Komponentlor [ pillo 11 pillo M1 pillo IV pillo V pillo
H; 2,01 2,19 2,27 2,31 2,44
CO 0,53 0,67 0,70 0,68 0,69

CO, 0,05 0,05 0,06 0,05 0,04
CH,4 13,56 15,96 16,14 16,69 18,30
CoHe 6,48 7,12 7,34 7,22 7,30
CoHy 26,39 27,74 30,92 30,87 32,10
CsHs 1,08 1,10 1,10 1,36 1,25
CsHs 21,61 21,28 22,62 24,45 24,14
CsHy 0,19 0,18 0,19 0,16 0,16
CoH» 0,73 0,50 0,62 0,69 0,52
>Cy 6,37 5,74 5,68 5,31 4,82
CsHs 4,66 4,18 4,86 4,78 3,62
>Cs 3,03 2,86 2,89 2,56 1,87
CeHs 10,09 8,07 3,78 2,52 2,62
C/Hs 3,22 2,36 0,83 0,35 0,13

Demetanizator kalonunun yuxarisindaki tozyiqin qiymetlori P=2,90+3,15 MPa intervalda
saxlanilir. Piroqaz vo ) C1-C4 katalitik kreking qaz qarisiglart turbokompressosrun har pillasindon
kegorkan istidoyisdiricilords soyudularaq maye mohsullardan azad olur, noticads torkibi vo xassolri
doyisir. Turbokompressosrun V pillasindon ¢ixan qaz qarisiglart 3 MPa tozyiglodemetanizator
kalonuna verilir. Pirogaz turbokompressosrunun istismar1 zamani rotorun dovrlor sayina gors iki
rejimda sinaq islori aparilmigdir [1].

Katalitik krekinq qurgusunda alinan ) C;-C4 fraksiyalarindan istifads olunmasi ilo slagadar
olaraq, yeni név xammala kegmoklo uygunlasdirilan istehsalat texnologiyasinin modellogdirilmosi
nozora almir. M-1 turbokompressorun ayri-ayri pillolorinin - sorma xottinde piroqazin layiha
torkibinin uygun doyismasi va hesabat1 aparilmisdir. Hesabatda hom pirogazin xassalorino, hom do
kompressor rotorunun dovrlor saymin  hesablanmis tezliyino (n=5885 dovr/daq) goro, yeni
xammaldan istifado etmoyin daha c¢ox II rejimo uygun goldiyi gostorilmisdir [2].
Turbokompressorun pillslar {izrs hesabat parametrlori Codval 2-do verilmisdir.

231



Cadval 2. Piroqaz turbokompressorun pillalari lizra piroqazin hesabat parametrlori

Parametrlor Isaro | Olgii I pillo I pillo | IIpillo | IV pillo | V
vahidi pills
Rejim I n=5885 dovr/doqigo
Qaz sabiti R Coul/(kgK) | 320,1 337,3 348,5 360,3 370,6
Baslangic tozyiqi Pg kPa 127,5 230,4 470,7 886,6 1863,
3
Baslangic xiisusi ¢oki | p kq/sm* 1,239 2,233 [47388 |[8151 |[17.44
8
Hocmi mohsuldarliq Vs m°/san. 30,74 15,77 7,81 3,96 1,80
Molekul kiitlasi | p 26,0 24,7 23,9 231 22,4
Rejim II n = 5600 dovr/dogigo
Qaz sabiti R Coul/(kgK) | 288,0 299,7 308,6 319,6 330,3
Baslangic tozyiqi Pg kPa 127,5 230,4 470,7 886,6 1863,
3
Baglangic xiisusi ¢oki | p kq/sm2 1,397 2,520 4,497 9,275 19,97
3
Hocmi mohsuldarliq Vg m>/san 30,25 15,56 8,27 3,96 1,78
Mbohsuldarlig, Vv m>/san 31,79 16,35 | 8,69 4,16 1,87
n= 5885 dovr/daqiqgo
Molekul kiitlasi v 28,8 27,7 27,0 26,0 25,2

Cadval 2-do M-1 turbokompressor pillalorinin

biitiin kosismo ndqtalorinde piroqazin

hesablanmis termodinamik vo sorf parametrlorinin etilens géro 230 min ton/il mohsuldarliga
hesablanmis qiymati I rejim tizro qaz sabiti 370 Coul/(kgK), II rejimds isa 330,3 Coul/(kgK)
olmusdur. Belolikls, turbokompressorun dovrler say1 azaldiqca eyni yiikde qaz sabiti asag diisiir,
qazin molekul ¢okisi 1s9 artir.
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MODIFIKASIYA OLUNMUS MELAMIN-FORMALDEHID OLIQOMERI
OSASINDA EKOLOJI TOMIZ KOMPOZISiYA

omirov F.9., Naibova T.M., 9zizova G.H., Mommadova A.O.
Azarbaycan Déviat Neft va Sanaye Universiteti, Baki §., AZorbaycan
t.naibova@mail.ru

Sonayenin miixtalif sahalorini- neft, masinqayirma, kond tosarriifati va s. saholorinin inkisafi
ovvolcadon verilmis gostoriciloro malik oligomer osasli kompozisiyalarin yaradilmas: ilo
olagodardir. Bu ciir kompozisiyalarin yaradilmasinda osas istiqgamatlordon biri oligomerlorin
modifikasiyas1 vo onlar osasinda kompleks istismar gostoricilors malik kompozisiyalarin
alinmasidir.

Modifikasiya olunmus oliqgomer osasli kompozisiya materiallarinin sonayenin miixtolif
sahalorindo totbiqi gosterir ki, onlardan olagoslondirici kimi istifads etmoklo lak-boya ortiik
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kompozisiyasi, yapisqan kompozisiyast va s. maqsadli kompozitlor hazirlamaq miimkiindiir.

Tadgigat isindo oavvolco melamin-formaldehid oligomeri malum {isulla sintez olunmus vo
onun osas gostaoricilori todqiq olunmusdur[1-3]. Sonra iso melamin-formaldehid oligomeri
torkibindo azot va xlor olan iizvi birlosmalorlo modifikasiya olunmusdur. Melamin-formaldehid
oligomerinin modifikasiyasinda mogsod onun catigmayan cohoti olan sorbas formaldehidin
miqdarinin ¢ox olmasini aradan galdirmaq vo melaminin nisboton baha oldugu iigiin onun bir
hissasini bagqa monomerlo ovoz etmokdir. Melamin-formaldehid oliqgomerinin torkibindo sorbast
formaldehidin ¢ox qalmasi (3,8-4,5%) onun emali vo istismari zamani miioyyan c¢atinliklorin
yaranmasina sabab olur.

Modifikasiya prosesi zoif golovi miihitindo aparilmis vo almman sooligomer ag rongli, toz
halinda olan birlosmadir. Sooliqomerin termiki yolla barkidilmesinds tikilmo reaksiyasi,
makromolekulun omolo golmosindo yaranan dimetilen efir olaqosi hesabina bas verir. Borkidilmis
sooligomerdo sorbost hidroksimetil qrupunun galmasi ondan olagolondirici kimi istifado edib
miixtolif moagsadli kompozisiyalarin alinmasina sorait yaradir.

Borkidilmis, modifikasiya olunmus melamin-formaldehid oliqgomerinin asas fiziki-kimyavi
vo fiziki-mexaniki gostoricilori todqiq olunmusdur [3-4]. Borkidilmis modifikasiya olunmusg
melamin-formaldehid oligomerinin sixlig1 1380-1450 kg/m®. Martenso gors istiyadavamliligi 140-
160 °C, dielektrik kegiriciliyi 1mhs-don 4,8-5,2, dielektrik itkisi 1 mhs-ds 0,08-0,11 olmusdur.

Borkidilmomis, modifikasiya olunmus melamin-formaldehid oligomerindo sorbost
formaldehidin miqdar1 iso 0,86-1,02% intervalinda olmusdur. Homg¢inin molum olmusdur ki,
istifado olunan modifikatorun tobioti vo miqdar1 sorbast formaldehidin azalmasina miixtalif tosir
edir. Toadqiqat isindo asas mogsad modifikasiya olunmus melamin-formaldehid oliqomeri asasinda
ekoloji tomiz Ortiik kompozisiyast almaq oldugundan doldurucu kimi biopolimerlordon istifado
olunmusdur. ilkin todgiqatlar1 miisbot qiymatlondirmak olar va bu istigamatds genis todgiqat islori
davam etdirilir.
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HOJYYEHUE HEJETYUYUX DKOJOI'MYECKHN YN CTbBIX
COOJIMI'OMEPHbBIX CTABHJIM3ATOPOB

MareppamoB A.M., baiipamos M.P., Araesa M.A., /lxxaBagosa O.H.,
I'acanoBa I''M., AnnueBa C.I'., I'yceiinoBa P.A.
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Kax n3BecTHO, MOJMMEPHI M COTIOIMMEPBI OTHOCATCS K BAKHEUIITUM KOHCTPYKIIMOHHBIM Ma-
TepHaaM, MIMPOKO HCIOIB3YEMbBIM B PAa3IMYHBIX 00IACTAX TEXHUKHU.

PanukanpHast monumepu3alysi B HaCTOSIIIIME BPEMSs SIBJISIETCS OCHOBHBIM CITIOCOOOM CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCIUHEHHM, 9TO OOBSCHSIETCS €ro BOCIPOU3BOJIMMOCTBIO U TEXHOJOTUY-
HOCTHIO, IIMPOKMMH BO3MOKHOCTSIMH CHHTE3a MOJHMMEPOB C BBICOKOW MOJIEKYISIPHOM Maccoil u
Ip., OT KOTOPBIX B 3HAUUTENHHON CTEMEHU 3aBHCAT MX (PU3MKO-MEXaHUYECKHE M DKCIUTyaTallu-
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OHHBIE cBoiicTBa. [IpM 3TOM Ba)KHOE 3HAUYEHHUE MPHUAACTCS CHUHTE3y MOJUMEPOB, 00JIaNAIOIMIUX
CBETO- U TEPMOCTOMKOCTBIO, YCTOMYMBOCTBIO K PAJAUAIIMOHHBIM U JIp. BO3ICUCTBHUSIM.

JUis mpuiaHust UM 3TUX CBOWCTB OOBIYHO MCTIONIB3YIOTCSI CTAOMIIN3aTOPBI M3 YHCIA Pa3iIny-
HBIX KJIaCCOB OpPTaHWYECKUX BELIECTB U, B MEPBYIO 04Yepelb, (DEHOJIbHbIE U aMHUHHbBIE COSAMHEHUS,
KOTOpBIE B OOJIBIIIMHCTBE SIBJISIIOTCS HU3KOMOJIEKYJISIPHBIMHU, CIIOCOOHBIMH CO BPEMEHEM YJIETy4H-
BaThCs U3 3aLIUINAEMOr0 MaTepuaia, YTO MPUBOIUT K €ro ObICTPOMY CTapEHUIO, BCICICTBUE YXY/I-
IICHHUs IEPBOHAYAIBHBIX CBOMCTB a TaKXKe CO3[aeT SKOJIOTHYecKHue npodiemsl. Jlpyrum HegocTart-
KOM TaKuX CTaOWJIM3aTOPOB SBISETCS TPYAHOCTh HUX PABHOMEPHOTO paclpeiesieHuss B Macce
nonumepa. M HeciydaifHO, YTO B TOCJIETHHUE TOJbI CTAIH YAEIATh 0CO00€ BHUMaHHE pa3padoTKe
TUOPUAHBIX MaKpPOMOJIEKYJISIPHBIX aHTHOKCHJIAHTOB, HalpuMep, Ha OCHOBE TUAPOPUIBbHBIX
MOJMMEPOB C XUMHMYECKH MPHUBUTHIMH K HUM (pparMeHTamMu MpOCTPaHCTBEHHO-3aTPYIHEHHBIX
(GeHOoNIOB, KOTOphIE IO AaHTHPAAUKAIbHOW AaKTUBHOCTH B BOJHBIX pAacTBOpax 3HAUYUTEIHHO
MIPEBOCXOIAT HU3KOMOJICKYIISipHbIE (DEHOIbHBIC aHAJIOTH.

Hamu paspaboranbl HeneTyuyue cTaOUIN3aTOPhI MyTEM OCYILECTBICHHS paguKaibHOU COO-
JMTOMEPU3AIMU CTUPOJIA C 2-THIPOKCH-[3-METHICTHPOJIOM TTpu uX cootHomreHnn (90-95): (5-10) %
Mac ¢ MOCIEAYIOIIUM aMUHOMETUIMPOBAHUEM (POPMAIIBIECTHIOM U BTOPUYHBIMU aMUHAMU TOJY-
YEHHBIX COOJIUTOMEPOB.

CH3

~ CH-CH,-CH- CH CH- CHV

O

548 R:CZH5(|),—N<§ = —N/\:/\O an - /:> (1)

Comnonumepusaiys yKa3aHHBIX MOHOMEpPOB TMPOBOAMIACH B OJIOKE TMpHU 60-70°C B
npucyrctBun uHuimaropa JJAK B Teuenume 30 wac (Bbixox coosioromepoB 85-90%). Peakuus
aMUHOMETWIMPOBAHUS CHUHTE3MPOBAHHBIX JIBOMHBIX COOJIMTOMEPOB, COAEpXKAIIUX B CBS3aHHBIM
BUJE (DEHOJIbHBIE 3BEHbs, MpoBoaWiIach (Mo MaHHMXY) NpU SKBUMOJSPHOM COOTHOILIEHUU
coosnuromep : CH>O : amuH nipu 80°C B TeucHue 4 uac.

CtpyKkTypbl UX ObLIO ycTaHOBJICHBI JaHHBIMU SIMP-cniekrpockonuu. Koneunsie mpoayKThl
— aMUHOMETHJIMPOBaHHbIE ABOMHBIE COOJIMIOMEPHI CTUPOJIA ¢ 2-TUIPOKCH —3-METUIICTUPOIaM Obl-
JIM J1aJiee MCCIIeI0BaHbl B KAUECTBE HENETYYHX BBICOKOMOJIEKYIISIPHBIX CTAOMIIM3aTOPOB B COCTaBE
IIPOMBIIIJIEHHBIX TOJUMEPOB — MOJUCTUPOJIA U MOJIUITUIEHA C TMOJOKUTEIBHBIMU PE3yIbTaTaMH.
[IpenBapuTenbHO ObUIM UCCIIEOBaHbl MX AHTHOKHUCIUTENbHBIE CBOWCTBA (OMpENesuid MHAYKIIH-
OHHBIN MEPHUO OKUCIIEHUS N0 OOLIETIPUHATON METOJIUKE — MO IMOIJIOMIeHUI0 Kuciaopoaa mnpu 200
0C). CpaBHEHHE TPOBOJUIN C TOJTUCTHPOJIOM, HE COJAEPKAIINM KaKUX-THOO CTaOWUIN3aTOPOB.
JlaHHBIE ATUX UCCIEOBAHUMN MPUBOJATCA B TaOMI. 1.

Kak BuiHO U3 naHHBIX Ta0xa.1, HaMUYKMe B CTPYKTypE COONIUroMepa HeOONbIINX KOJIMYECTB
(EHOIBbHBIX 3BEHBEB, COACPIKALIMX AMUHOMETHIBHYIO TPYIY, MPUAAET €My J0CTaTOYHO BBICOKHE
aHTUOKUCTUTENbHBIE cBoMCcTBA. axke mpu 0,5%-HOM HX COAEpKAHWUU CYIIECTBEHHO 3aMEIJIIeTCS
nporecc OkucieHus. HamnydnmmMu WHTHOMPYIOIUME CBOMCTBaMHU 00J1aJat0T COOJMIOMEPHI CO-
JeprKalye JTUITHIAMUHOMETUIIBHYIO TPYIIY, 10 CPAaBHEHHUIO C COAEPKAIUMU MOP(OITUHOMETUIIb-
HYI0 WK nunepuauHoMeTuinbHyto rpymnsl (1100-1200 mun npotus 840-915 u 860-940 mun).

Hecrtabunu3upoBaHHBI MOMUCTUPON HE 00sagaeT TpeOyeMbIMH aHTHOKHUCIUTEIbHBIMU
CBOMCTBaMM (MHAYKIIMOHHBIA TIEPUOJ €r0 OKUCICHUS B MJACHTHYHBIX YCIOBHIX COCTAaBIIIET BCETO
30 MuH).

234



Tabmanma 1.

UccnenoBannsiii oopazen; | ComepskaHne aMMHOMETHIIBHBIX | THIyKITMOHHBIN MIEprUo
3BEHBEB B COOJIMTOMeEpe, Yo mac OKHCJICHUS, MUH
[TonmucTtupo:n (6e3 Kokoro- - 30
160 crabuiam3aTopa)

0,5 1100

1,0 1140

Cononumeps | 2,0 1156
3,0 1174

4,0 1130

50 1200

0,5 840

1,0 856

Comnommumepsr 11 2,0 870
3,0 900

4,0 910

50 915

0,5 860

1,0 884

Conomumepsr 11 2,0 900
3,0 920

4,0 932

50 940

SELLULOZANIN AKTIVLOSDIRILMOSi PROSESIND® TEMPERATURUN VO
QURUDULMA VAXTININ FRAKSIYA TORKIBINO TOSIRININ OYRONILMOSI

'Sahgoldiyev F.X., 'Adilova L.I., 'Saforova G.M., ’Mustafazado C.M.
! Sumgayit Doviat Universiteti, Sumqayit s., Azarbaycan
2 Ganca Déviat Universitet, Sumqayit s., Azarbaycan
E-mail: adilovalaman@mail.ru

Miiasir dovrde “yasil kimyanin” osas vozifolorindon biri ekoloji problemlorin halli
istigamatindo istehsal tullantilarinin azaldilmasina, zararsizlogdirilmasine vo tokrar emalla yenidon
istehsalata qaytarilmasina asaslanir vo vacib yerlorden birini tutur. Digor torafdon tullantilarin tokrar
emal prosesi ilo istifado olunmasi ilkin xammala qonast edilmasino vo qoyulan xorclorin
azaldilmasina xidmot edir. Bagqa bir torof iso tullantilarin, xiisusen, kagiz-karton tullantilarinin
otraf miihito atilmasinin, yandirilmasinin, biitovliikkde otraf miihito vo insalara boyiik zorar va ziyan
vurmasinin qarsisini alir.

Ononavi texnologiyadan forqli olaraq ekoloji tomiz metodla selliillozatorkibli tullan-tilarin
emal olunmasi ilo selliilozanin aktivlesdirilmasi prosesinin aparilmasi vo uygun sopolimerlarinin
alimmasi todqiqat obyekti kimi secilmisdir. Mohz bu mogsadle selliilloza-torkibli MC-1A (I'OCT
10700-97) markal1 kagiz tullantisindan istifade edilmigdir.

Aktivlesdirmo prosesinin mahiyyoti makromolekulda olan hidrogen rabitslarinin qirilmasi,
reaksiyayagirmo qabiliyyatli selliloza monomerinin alimmasi vo aliman aktivleg-dirilmis
sellilozadan  digor saholordo do foal reagent kimi istifado olunmasia osaslanir. Kagiz
tullantilarinin emali zamani selliilozanin makromolekullar1 kristallik haldan elastik hala kegir,
kovrokliyi artir vo makromolekullart dagilir.

Molumdur ki, MC-1A markali tullantida sellillozanin miqdar1 ~82%-dir. Odur Ki,
xirdalanmis vo quru emal olunmus tullant1 30-40 C-do NaOH golavisinin 1-5% mohlulunda emal
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olunur. Sonda emal olunmus, siliziilmis vo 90 doq. miiddotindo qurudulmus (102-105°C-do)
selliilloza tyiidiilorok aktivlesdirilmis toz halina salinir. Aliman aktiv selliiloza tozu sopolonmo
xassasing va yiiksok reaksiyayagirmo qabiliyyotine malikdir.

Prosesin aparilmasinda istifado edilon komponentlorin mol nisbotlori, emali, qurudulma vo
iytidiilmo vaxtlart 0yronilmis vo proseso tosir gostoron amillor aragdirilmisdir. Yerino yetirilon
todqgiqat isindo aktivlesdirilmis selliilozanin qurudulma vaxtinin vo qurudulma temperaturunun
alinan aktiv sellillozun fraksiya torkibine tasiri todqiq edilmisdir. Aparilan ¢oxsayli tocriibslorin
noticosindo fraksiya torkibinin qurudulma temperaturundan vo qurudulma vaxtinindan asililiq
diagramlar1 tortib olunmusdur. Malum olmusdur ki, qurudulma temperaturunun asagi salinmasi
qgurutma vaxtinin yiiksolmasino sobab olur vo (Sok. 1) bu zaman mogsadli mohsulun fraksiya

tarkibi clizi doracada artir.

100 250
3 90 '°'°"l\\ 3 180 \
f’\; 80 \\ z“ 150 N
B %
f‘s 70 \ S 120 ‘\k
s 60 N e W
= 5 N E 60
k¢ T =
40 5 0 —
80 100 120 140 160 180 80 100 120 140 160 180
Sokil 1. Hazir mohsulun fraksiya torkibinin Sakil 2. Qurudulma vaxtinin qurudulma
(10-320 mkm) qurudulma tempera- temperaturundan asililig

turundan asililig1

Qurudulma temperaturunun artiritlmasi iso istilik riitubat doyismosinin intensivliyini artirir,
qurudulma vaxtini azaldir va fraksiya torkibinin ¢iximina monfi tasir gostorir, ¢ixim azalir (sok. 2).

Tocriibolordon alinan noticolora vo qrafikloro osason qurudulma vaxti  vo qurudulma
temperaturunun optimal soraitindo fraksiya torkibinin ¢iximi 87,5-92% toskil edir. Hal-hazirda
laboratoriya soraitindo aldigimiz aktivlosdirilmis selliilloza tozunun (monomer) malein vo akril

tursulari ilo birgo sopolimerlogmosi aparilmigdir:

KyS,0 [
CathO(OH); + NHC=CH — > CH;0, |-0— (|3H— (|:H -
HooC CooH | HOOC  COOHn
CgH;0, |-0— C|:H— iH =1 +m CH2=C|3H — K80 CH,0, |-0— (|3H— (|3H = | |-0-CH— |CH_

Sopolimerlogma prosesinin getmo vaxti ononovi iisulla miiqayisade bir ne¢o dofo azdir,
reaksiya yiingiil soraitdo gedir, prosesin temperaturu 75-80 °C toskil edir. Elmi-tadqiqat isinin istor
sellillozanin aktivlosdirilmosi morhalosindo, istorso do sopolimerlosmo morholosinds otraf miihito
cirkab sular vo zaororli maddolor atilmir, proses ekoloji baximdam tohliikasizdir.
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POLIMER MATERIALLARI UCUN MONOMERLOR ISTEHSALINDA XAMMAL
RESURSLARININ KOMPLEKS iSTIiFADOSI

Ayralova T.1.
Azarbaycan Dovlat Neft va Sonaye Universiteti, Baki s., Azarbaycan
e-mail: tamara.ayralova@gmail.com

Elmi texniki toroqqinin osas sortlorindon biri xammal resuslarinin kompleks istifadasidir.
Bununla slagadar olaraq, bir ¢ox istehsalatlarin yan mohsulu olan hidrogen xloridin utilizasiyasi
problemi cox miihiim shomiyyat dasiyir. Diinyada miixtalif istehsalatlardan yiiz min tonlarla utilizo
olunmayan hidrogen xlorid alinir ki, bunu da golovi ilo neytrallagdiraraq su hovzolorine atirlar.
Bununla da otraf miihitin ekoloji durumu ohomiyyatli dorocodo miirokkoblosir. Bununla yanasi, ¢ox
boylik migdarda xlor sintetik hidrogen xloridin, texniki vo reaktiv xlorid tursusunun alinmasinda
istifado olunur. Buna goro do yan mohsul kimi omalo golon hidrogen xloridin somarsli alinmast vo
sonraki emal1 yalniz iqtisadi shomiyyat dagimir, homginin otraf mihitin ¢irklonmosinin qarsisini alir
[1].

Neft kimya sintezi sonaye sahoalorindo alkilaromatik karbohidrogenlorin xlorlu téromolori
mithim ochomiyyst dasiyir, belo ki, onlar polimer materiallarin, boyaqlarin, dorman,
pereparatlarinin, sothi aktiv vo otirloyici maddslorin, plastifi-katorlarin, siirtkii yaglarimnin,
herbisidlarin, pestisidlarin istehsalinda qiymatli yarimmohsul hesab edilir [2].

Karbohidrogenlorin vo onlarin xlorlu téromolorinin algaq temperaturlu oksidlosdirici
Xlorlagdirilmas1 proseslorino maraq xloriizvi sintez prooseslorinin yan mohsulu olan hidrogen
xloridin emal edilmasi probleminin kaskinliyi ils izah edilir.Yiiksok temperaturda hidrogen xloridin
emal1 oshomiyyatli catismazliglara malikdir. Belo ki, bu proses zamani yiiksok enerli sorfi tolob
olunur. Bununla olaqodar olaraq, hidrogen xloridin algaq temperaturlu emal proseslorino maraq
artmaga bagladi. Aoparllmls tadqiqatlar naticosindo molum oldu ki, oksidlesdirici xlorlasma prosesini
maye fazada 0-80 "C temperatur intervalinda HCI — H,0, sisteminds hoyata ke¢irmak olar.

Texnoloji noqtoyi-nozordon sado olan vo elmi nodqtoyi-nazordon maraq doguran islor
hidrogen xloridin hidrogen peroksidle oksidlosdirilmasi ilo xlorun alimasidir. Bu proses, 0-100 °C
temperaturda asagidaki sxem iizro hoyata kegirilir:

2HCl + H,0, — Cl, + 2H,0 (1.1)

HCI-H,0,-H,0 sistemi hidrogen-xloridin xlora qodor oksidlosmosi zamani miioyyan
qarsiligl tesir qatiliq hoddino malikdir.
HCI va H02— nin qarsiligli tesirinin asagidaki sxemi toklif olunmugdur:
H,O, + HCl — HOCI + H,O
r2) H rs | [RE (1.2)
HO + 72 0; HO +%Cl; + 120,

Hipoxlorid tursusu H* vo CI” ionlarinm istirakinda asagidaki reaksiya iizro cevrilmoya
moruz qalir:

HOCI + H" + CI' & Cl, + H,0 (1.3)

(1.2) Sxemindon goriindiiyli kimi, siiratlorin nisboti (r1/r;) shamiyyatli doracods hidrogen
peroksidin qatiligindan asilidir. Reaksiya sisteminds hidrogen peroksidin gatiligi na gador asagi
olarsa r;—nin giymsati r;—nin qiymotindon boyiik olur vo oksina. Reaksiya miihitindo suyun miqdari
ohomiyyatli deracado H,0, vo HCI-un garsiligli tasirine manegilik toradir.

H,O,—HCl sistemindo hidrogen xloridin oksidlosdirilmosi prosesinin xiisusiyyatlori,
doymamis vo ya aromatik karbohidrogenlorin xlorlasma mohsullarinin xarakteri, birinci novbado,
reagentlorin verilms qaydasindan asili olacaqdir [3-5].
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Tadqgiqat isinda 2 prinsips miixtolif hallarda baxilir.
Bels ki, HC1 2 H,0; soraitino amal olunmagqla bas veron asas kimyovi reaksiya asagidaki
olacaqdir:

He+ ., H0+0, HCl
H-O-O-H
H*...CI (1.4)
| v
“— /oio > HOCI + H,0
H H Cl, +12H20

Bu halda HOCI — in qatilig1 Cl, + H,0O sistemindo HC1 #* H,0, soraitino amal olunduqda az
olacaqdir.
Reagentlorin oks gaydada verilmosi, yoni hidrogen xloridin va hidrogen peroksid miihitino

verilorsa, bas veron osas kimyovi reaksiyanin asagidaki sxem Uizro getmosi nazordo tutulur.
H"..CI

/
HCl + H.0, —» 0-0
/N
H H

—» HOCI + H,0 (1.5)

Verilon sistemds HOCI — un miqdari ¢ox az olacaqdir. Belo ki, sistemdas hidrogen peroksidin

qatilig1 hidrogen xloridin qatiligindan qat-qat ¢oxdur.

Stirolun algaq temperaturlu oksidlogdirici xlorlagdirilmasi prosesinin Cact > Cryoz

soraitindo aparilmasi, asason, 1-fenil-1,2-dixloretanin vo fenil xloretanollarin alinmasina gotirib
cixarir. Stirolun molekulunda olan doymamis rabitoye xlorun vo hidroksil qrupunun birlogsmasi
mohsullart olan 1-fenil 1,2- dixloretan va fenilxloretanollar stirol oksidi istehsalinda yarirmmohsul
kimi praktiki maraq dogurur, homginin bu birlosmolor ¢ox effektli funqisid vo herbisid xassaloring
malikdir.

Stirolun algaq temperaturlu oksidlogdirici xlorlagdirilmast {izro hoyata kecirilmis
todqiqatlarda, HC1 vo H,0;, —don ibarat olan sistemo reagentlorin verilmo qaydasindan asili olaraq,
dixloridlorin vo xlorhidrinlorin ¢iximinin iistiinliik togkil etmosi miisahido olunur.

Miioyyon edilmisdir ki, xlorlasma sgoraitindo stirolun alsaq temperaturlu oksidlosdirici
xlorlagdirilmasinin agagidaki xiisusiyyetlori mévcuddur.

a) stirolun oksidlogdirici xlorlagdirilmasi reaksiyasinin osas mohsulu dixloridlordir ki,
bunlarin da ¢ixim1 20°C—don 60°C temperatura qador maksimumdan kegir.

b) bu prosesds dixloridlorin maksimal ¢iximi reaksiyaya giron komponentlorin (HCI : H,05)
: (HCI : H0; : stirol) mol nisbatinin, homginin bu komponentlarin verilma siiratinin doyisilmasi
zamani miisahido olunur.
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POLIETILEN iSTEHSALINDA YARANAN TULLANTILARIN UTILIiZASIiYASI

Ohmoadova R.R., Idrisova S.S., Seyidova G.M.
Sumgayit Doviat Universiteti, Sumqayit s., Azarbaycan
ahmedova.rahila@mail.ru

Molumdur ki, miiasir dovrdoe xalq tosorriifatini plastik kiitlasiz tosovviir etmok ¢ox ¢otindir.
Senayenin va texnikanin siirotlo inkisafi polimer materiallarina olan tolabati daha da artirir.

Texnikanin vo texnologiyanin inkisaf soviyyesinin yiiksoldiyi bir zamanda iizvi sintez
sonayesinin miixtalif iizvi maddslorsiz tosovviir etmok miimkiin deyildir. Bu sonaye sahasindon
miixtolif ¢esidli monomerlor, sintetik gotranlar, lak boyaci maddslor, holledicilor, sothi aktiv
maddolar vo s. istehsal edilir. Odur ki,sonaye saholorindo yiiksok keyfiyyotli mohsullar istehsal
etmok ticlin xammallarin tomizlik doracasi yiiksok olmalidir. Ona goro do homin mohsullarin
tomizliyino qoyulan tolobat ilo artir. Istehsal olunan mohsullarin keyfiyyatinin yiiksaldilmosino
imkan yaradir. Sonayenin inkigaf etmasi orada istifado edilon suyun miqdar artdigca tullant1 sonaye
suyun miqdar1 da artir. Demali sonayeds istifads edilon tullant1 sularin miqdar artir, onlarin otrafa
etdiyi ekoloji monfi tosirlor ¢oxalir. Deyilonlori nozeore alaraq etilen-propilen istehsalinda otrafa
atilan tullanti qazlarin utilizasiya olunmasi moslohot goriiliir.  Osason zororli qazlarin
zararsizlosdirilmasi metodlarini arasdirmaq vo ekoloji tarazligi pozan tullantilarin azaldilmasi vo
istifado edilmesi yollar1 tadqiq edilmisdir [1,3].

Respublikamizda istehsal edilon polimer materiallar1 igorisindo etilenpropilen istehsali
xiisusi yer tutur. Bagqa polimer materiallarla miiqayisads polietilen bir sira qiymatli xiisusiyyatloro
malikdir. Bu xiisusiyyatlor icorisindo polietilenin yiiksok davamliligi, mexaniki méhkom olmasi,
asag1 sixliga malik olmasi, asag1 temperaturlarda elastikliyini itirmomasi, zorbays davamli olmasi,
yiiksak dielektrik gostoricilorine malik olmasi, bir sira aqressiv maddslorin tasirina qarst boytk
davamliliq gostormasi, nomliya davamliligi vo emal texnologiyasinin asan olmasi xiisusi ohomiyyat
kosb edir. Polietileno miixtolif asqarlarin vo doldurucularin olave edilmosi ilo onun istismar
keyfiyyatini doyismok va genis ¢esidli kompozisiyalar hazirlamaq miimkiindiir.

Molumdur ki, istonilon istehsal sahalorindo oldugu kimi etilen-propilen istehsalindan da
olavo mohsullar almir ki, bunlar otrafa atiliraq atmosferin ¢irklonmasino sabab olur. Ekoloji
tarazligin pozulmasi tiigiin istehsalatdan alinan asas vo olavo mohsullarin fiziki-kimyovi xassolori
oyranilmakls yanasi onlarin otrafa atilan miqdarlar1 va torkiblori do aydinlagdirilmalidir [1].

Bunlarin halli yolu iss giiniin an vacib masalslarindan biri hesab edilir.

Odabiyyat aragdirmalarindan analizinden aydin olur ki, bu haqda otrafli molumat
verilmisdir, daha dogrusu alinan zararli qaz qarisiqlarin torkibi verilmis olsada onlarin utilizasiyasi
vo zorarsizlogdirilmasi mosalosine baxilmamisdir. Homin istehsal sahosindon otraf miihito atilan
tullantilar birbaga canli orqanizmo va biosferaya 6z monfi tosiri todqiq edilmisdir .

Etilen-propilen istehsalindan alinan araliq moahsullarin vo onlarin miqdarlarini arasdirmaqla
borabor zarorli qaz garisiglarin utilizasiyasi probleminin halli yollar1 aragdirilmisdir.

Abqazlarin udulmasinda absorberin somoraliliyinin  yiiksaldilmasi onun texnoloji
rejimindon, onun konstruktiv qurlisundan asilidir. Otrafa atilan tullanti gazlarin miqdarmin
azalmasinda istifado edilon katalizatorun torkibinin do bdyiik rolu vardir. Tomizlomo qurgularinda
somoroliliyin  artirilmasi noticosindo  otrafa atilan tullantilarin - miqdar1t  azalir. Qazlarin
zararsizlogdirilmasinds onlarin tomiz fraksiyalara ayrilmasi, alinan qazlarin tokrar istifads edilmasi,
otrafa atilan tullantilarin migdarinin azalmasina sabab olur [2 ].
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Digor torofdon bazi qazlar1 absorbsiya etmoklo onlar utilizasiya edirik. Torkibinds olan CO
va kiikiird qazlarinin havaya buraxilmasinin garsisini almaq tigtin NaOH galovisinin 15+20%-li sulu
mohlulundan istifado edorok zororli qazlarin utilizasiya prosesi aparilir.

Etilen-propilen istehsalindan otrafa atilan tullantilar1 absorbsiya vo rektifikasiya kalonlarina
verilorok tomizlondikdon sonra onlarin tomizlik dorocasi xromotoqrafik {isulla miioyyonlosdirilir.

Etilen istehsalinda otrafa atilan tullanti qazlarin torkibindoki CO vas. Qazlarin udulmasi
iiciin NaOH qplovisinin sulu mohlulundan istifads edorak,strafa atilan qatiliglarin xeyli doracada
azaltmis oluruq. Qoalovi mohlulu ilo pirolizdon sonra aparatda alinan tullanti qazlarin torkibindoki,
zararli qazlari utilizasiya edorak zararsizlogdirmok miimkiindiir.

Absorbsiyadan sonra zororli qazlarin miqdari, tullanti qazlarin torkibindo olan etilen vo
propilenin miqdar1 xeyli azalmisg bu da alinan asas mohsulun miqdarinin artmasina sabab olur. Bu
da ekoloji tarazligin pozulmasinin garsisini alaraq xeyli doracodo miihitin saglamligina miisbat tosir
edir. Beloliklo hom iqtisadi hom do ekoloji baximdan miisbat natico aldo olunur [3].
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POLIMER EMALI ZAMANI YARANAN TULLANTILAR

9hmadova R.R., Babayeva T.M., Quliyeva A.A.
Sumgayit Doviat Universiteti, Sumqayit s., Azarbaycan
ahmedova.rahila@mail.ru

Molumdur ki, polimer materiallarinin emali dedikde kimyovi mexaniki tullantilarin
utulizasiyasi nozordo tutulur.  Polimer materiallar istehsali tullantilar1 osason monoimerlordon
ibarat olub, onlart maksimim dorocodo rekuperasiya edirlor. Uzvi sintez sonayesinin istehsali
tullantilarindan biri do  xlolagdirilmis karbohidrogenlordir.

Polimerlosmo prosesindo xloriizvii sintez sonayesi iizra istehsal olunan xlorun bdyiik hissasi
(toxminan 80%) bu istehsalatin payina diistir. Belo ki, iizvii birlosmoalorin xlorlasma reaksiyalarinin
xilisusiyyating gors xlordan istifads 50%-i asmir, qalanlar1 iso abgaz xlorid tursusu soklinds tulanti
olur. Bu ciir tulantilarin tutulmasi timumi istehsalin 10%-don az olmur. Plastik kiitlo istehsalinda
bork tullantilarda yaranir. Belo ki, plastik kiitlori diinyada istehsali har 5 ilds iki dofs artir. Plastik
kiitlalairin tullantilar biitovliikde dord néve ayrilir:

1. Istehsalat tullantilar:

2. Emal tullantilar

3. Sonaye istehlak tullantilart

4. Moisot istehlak tullantilari

Hoar bir név tullantinin timumi hocmds pay1 birden dords qader artir. Masalon Yaponiyada
birinci névdos tullnati 5, ininci ndvda 20, tiglincii ndvdo 20, dérdiincii novds 65% toskil edir.

Odobiyyat arasdirmalarindan molum olur ki, hal-hazirda tullanti probleminin hoallini iki
texnoloji istigamati inkisaf etdirilir.

- istehsal texnologiyasinin vs tullantilarin azalmasini tomin edon plastik kiitlalorin emalinin
tokmillosdirilimasi;

- polimer materiallar1 tullantilarinin emalinin texnologiyasinin sadslasdirilmasi.

Bu hor iki istigamot osason plastik kiitlolorin istehsali zamani totbiq edilir. Plastik maigot
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tullantilarinin sopalonmo doracasi verilmis yasayis yeri iiglin insanlarin sayi ilo diiz miitonasibdir.
Onlarin keyfiyyot gostoricilori do miiossisalora gora bir birindon kaskin forqlonir. Belo ki, bu plastik
materiallarin torkibino ¢otin utililizasiya olunan alavalora gatilir. Ona goro do hal hazirda moisotdo
istifado olunan foto, xemo, bio vo radio tasirlordon dagilan plastik kiitlolorin istehsal lisullar1 daha
genis inkisaf etdirilir. Onlarin xidmot miiddoti istifado miiddsti ilo ilo mohdudlanir. Plastik kiitlo
tullantilarinin utilizasiya texnologiyalarindan miirokkob aspektlordon biri emal prosesindo onlarin
xirdalanmasidir. Xirdalanma prosesi zamani miirokkablik onula baglidir ki, plastiklorin aksoriyyati
oziilli, elastikliyi, yumsaq, lifli vo ya plyonkali materiallardan ibarot olmasidir. Onlarin
xirdalanmast ii¢lin cox vaxt bicaqlt dograyicilaradan istifads edilir. Dograyici aparatlarin detallarini
soyutmaq Ui¢lin minimal 6l¢lido - 2 mm yaxin xilisusi materiallarla tohciz olunmus qurgulardan
istifads olunur. Xirdalanma qgabliyyatino gora polimerlor asagidaki sira ilo yerlogdirilir:

- Polistirol (PS) > asagitozyiqli polietilen (PEy) > polietilentereftalat (PETF)> polipropilen
(PP) > poliamid (PA) > yiiksoktozyiqli polietilen (PEy;) > poliuretan (PU) > politetrafliioretilen
(PTFE).

Plastiklorin xirdalanma {tisullar1 igorisindo xiisusi yeri kriogen texnologiyalari tutur. Bu
texnologiyada cotin xirdalanan plastiklorin poliuretan (PU) va politetrafliioretilen (PTFE) maye azot
miihitindo (Tqay.=77x) Xirdalanmas: totbiq edilir. Bazi hallarda iso xirdalanma aparilmir. Bozi hallarda
19 mosalon, termoplastik polimerlorin bircinsli tullantilar1 xiisusi qurgularda hidroekstruziya (dar
desiklordon toziglo ¢ixarilmasi) emal edilir. Bozon iki kanalli hidroekstruziyadan istifado olunur ki,
bu zaman polimerin daxili toboagasi tullantidan sathi iso ilkin yiiksok keyfiyystli plastik kiitlodeon
hazirlanir. Plastmas tullantilarinin ¢ox hissasindon penomomulatlar hazirlanir ki, bu zaman kopiiyiin
alinmast {i¢iin limon tursusu ilo karbonatlar qarisigindan istifads olunur. Umumilikde nozera almaq
lazimdir ki, tullantilardan alinan momulatlarin fiziki-mexaniki xassolorin ilkin mohsuldan geri qalir.
Lakin miihitin ekoloji gostoricilor yaxsilasdigindan, xammalin ucuzlugundan, texnologiyanin
sadoliyindon vo enerjiyo gonast oldugundan ikinci emalin iqtisadi somorsliliyi daha yiiksok olur.
Homginin basqa tokrar emal materiallar1 ucuz oldugundan onlardan arxetiktura vo insaat formalari
zohorli maddolori saxlamaq l¢iin konteynerlor hazirlamaq olar. Plastmastlarin bork tullantilar
ingaatda bitium ovazloyicisi kimi homginin isliiklorin vo diger polimer oduncaq momulatlarin
istehsalinda totbiq edilir. Onlarin utilizasiyasinin digoer istigamati - ki¢ik molekulali polimerlarin,
pirolizin qaz vo maye mohsullarinin alinmasina imkan veran polimerlorin destruksiya prosesidir.
Belalikls yuxarida qeyd olunanlart nazors alaraq belo gonasto golmok olar ki, yasadigimiz dovrds
tullantilarin yaratdigi ekoloji problemlor vo bu problemlorin holli yollarinin axtarilmasi, icra
edilmasi giiniin an aktual masalalarindan biridir.
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3KOJIOrMYECKHUE IMMPOBJIEMbI OKPYKAIOIIEX CPEbI IIPA
IMPOU3BOJACTBE U IPUMEHEHHWHA ITIOJIUMEPOB

Axmenosa P.P., Amyposa H./l., babaeBa T.M.
Cymeaumckuii cocyoapcmeennwiil yuugepcumem, 2. Cymeaum, Azepoaiiodxcan
ahmedova.rahila@mail.ru

OObeMbl IPOM3BOJICTBA TOJIMMEPOB BO BCEM MHpPE OTPOMHBI, & OTXOJbl M3/IEIHI U3 TMOJIMMEPOB
TIOMPOCTY BBIOPACHIBAIOTCS H MPEICTABIIIOT COO0H Yrpo3y Juis OKpy»karomet cpebl. CerogHs CHHTE3UPYIOT
TIOJIMMEPBI, KOTOPBIE MPAKTHYECKH HE3aMEHNMBI KaK UCKITIOUMTENBHO 3((EKTUBHBIE CPEACTBA I peLICHUS
Pa3HOOOpa3HBIX MPOOIIEM, CBSI3aHHBIX C KOJIOTHEH.

Maciralbl 3TuX MpoOiieM, CBI3aHHBIX C OMACHOCTHIO MOJMMEPOB TSI OKPYXKAIOIIEH CPEeibl, MOKHO
IPEJCTaBUTh, €CIM IPUHATH BO BHUMAHUE, YTO MHUPOBOE IIPOM3BOJACTBO OJHOTO M3 HauoOosee
PAacIIPOCTPAaHEHHBIX U JOCTYITHBIX TIOJIMMEPOB - MOJIUATUIICHA IOCTUTAET CETO/HS JECATKOB MUJLTMOHOB TOHH
B roj. [wraHTckue MOJEKy/Ibl 3TOrO IOJMMMEPA, Ha3bIBAEMbIE MAaKpOMOJIEKYJIAMH, IIOCTPOEHBI U3
MeTHIeHOBBIX -CHp- rpymt: ... -CH,-CHy-CHy- ... -CHy- ..., 00beIMHEHHBIX B IMHEHBIE 1IeM. 3HAYUTEIBHOS
KOJIMYECTBO TOJMATUIICHA MepepadaThiBACTCs B IUICHOYHBIE MaTepHalibl, ¢ KOTOPHIMUA Mbl BCTPEYAaeMCs B
OBITY Ha KKIOM I1ary. B nepByro ouepeib 3T0 yIakOBOYHbIE MATEPUANIBI - TAKEThI U CYMKH TSl IPOTYKTOB.
310 TaroKe pa3TMyHble KOHTEHHEPHI TS XPaHEHHsT pa3HOOOPa3HBIX JKHIKOCTEH - OT BOJIBI IO MHHEPATIGHBIX
Maces1, HalpuMep JUIT MOTOPHBIX MAacel, WM CMECei BOJBI M STUJICHIIIMKOJIA, UCTIONIb3YEeMbIX B Ka4eCTBE
OXJIKAAIOLMX U He3aMEP3atoLMX KUAKOCTEH B COBPEMEHHBIX aBTOMOOWISAX. OTCIYKUBIINE CBOM CpOK,
BBITNIOJIHUBIIIME CBOM (DYHKIMU 3arps3HEHHbIE MAKEThl U KOHTEHHEphl BbIOpachiBaroTcs. Kakaplii u3 Hac
MPAKTUYECKU €KEITHEBHO BHIMT 3TH BBIOPOIICHHBIC M CTaBIIME OECIIONE3HBIMU BEIIM B CBOEM JIOME, Ha
YITHIIE, 33 TOPOJIOM, Harpumep B Jiecy [1,2]. OHM He TOJBKO CO3IAt0T HEYI00CTBA B OOBIICHHOM KH3HH, HO U
HAHOCAT BpeJ] OKpYKaroliel npupose, [Ipodiema ycyryOssieTcst TeM, YTO MPOMBIIIUIEHHbIE CHHTETUUYECKUE
MIOJIMMEPBI, MOJTyJaeMble MOIMMepU3aLMell peaKIIMOHHO-CIIOCOOHBIX COEIMHEHNH - MOHOMEPOB, OT Ha3BaHHI
KOTOPBIX MPOMCXOJIAT Ha3BaHHsI OOJBIIMHCTBA TOJIAMEPOB, SIBJISFOTCS BECbMa YCTONYMBBIMA XUMHUYECKUMHI
coelMHeHMsIMI. MHOTHE U3 HUX, TaKWe, Kak TOJIMATHIICH, CIIOCOOHBI BBIIEPYKUBATh BO3/IEUCTBUE COTHEYHOTO
M3ITY4eHHs. U KUCIIOpOia BO3yXa B COBOKYITHOCTH C BO3/ICHCTBHEM TeIlIa U BJIArM B MPUPOAHBIX YCIOBHSX B
TEYeHHEe JECATKOB JIeT 0€3 3aMETHOTO XMMHYECKOro paspylleHus. Jlpyrue, Hampumep MONUIPONMIIEH,
TO/IBEPratoTCcsl pazpyuieHnto. Ero jerxko 3ameTuTs MO yXyQUIEHUI0 MEXAHWYECKOM MPOYHOCTU IUIEHKH,
KOTOpasi Tocie MpeObIBaHUS HA BO3AyXE B TEUEHHE JIETa pacTpecKuBaercsa. TeM He MeHee, (hparMeHThI
W3IENTHI U3 3TOTO MOJIMMEpA TAKKE COXPAHSIOTCS B OKPYKAFOLIEH Cpe/ie U 3arpsi3HSIOT €€ B TEYEHHE MHOTHX
ner. Kakue e mMOAXOABI WCHONB3YIOT i OOpeOBI C 3arpsi3HEHWEM TPUPOIBI, CBS3aHHBIM C
MIPOU3BOICTBOM NOJIMMEPOB? Bo-TIepBbIX, 3TO YHUUTOKEHNE OTPAaOOTABIIMX U BHIOPOILIEHHBIX MOJIUMEPOB.
Kazanock Obl, UTO caMbIM €CTECTBEHHBIM MOTJIO ObI OBITh OKHCJICHHE STHUX OPraHWYEeCKHX BEIIECTB IPU
BBICOKHMX TEMIIepaTypax WM IONpPOCTY UX CkuraHue. OIHaKo MpH 3TOM YHUUTOXKAKOTCSI B TPHUHILIMIIE
IICHHBIE BEIlIecTBa U Matepraibl. [IpoaykTaMul CKUTaHus B JTy4IIIeM CITydae SIBISFOTCSI BOJA U YIIICKHUCIBIHA
ra3, a 3T0 3HAYUT, YTO HE YJAeTCsl BEPHYTh IaKE HCXOJHBIX MOHOMEPOB, MOIMMEPU3ALMENH KOTOPBIX
TMOJTy9aii YHUUTOXKAaeMble TOMMMepbL. Kpome Toro, kak y)ke TOBOPUIIOCH BBIIIIE, BhIICNICHUE B atMochepy
OONbIIMX KONMM4ecTB yriekucioro raza CO; MpUBOAWT K TIOOATBHBIM HEXeNaTelbHbIM d(dexTam, B
YacTHOCTU K MapHUKOBOMY 3(exty. Ho emie Xyxe, 4To Mpu CKUTAHUM OOpasylOTCsl BpEHBIE JIETy4He
BEIIECTBA, KOTOPBIE 3arps3HSIOT BO3/IyX U, COOTBETCTBEHHO, BOY U 3eMJII0. B cilydae moimMBUHUIIXIIOpUIA -
3TO Pa3HOOOpa3HbIE HU3KOMOJEKYISIPHBIE XJIOPHPOBAHHBIE OpPraHWYECKHE BEIECTBA, OTIMYAIOIIMECT
BBICOKOM TOKCHMYHOCTBIO, B TOM YHCJI€ KaHLEPOT€HHOCTbIO, TO €CThb CIIOCOOHOCTBIO BBI3BIBATH
OHKoJIOrnueckue 3aboseBanust. OOpazyeTcst ¥ ra3000pa3HbIi XJIOPUCTBIN BOAOPO, KOTOPBIH, pacTBOPSISCh B
BOJIC, Ja€T COJISIHYIO KHCnoTy [4]. B aTOoM mo6oii yoexmaercs Ha COOCTBEHHOM OIBITE, KOTJa B KOCTEP
rornaiaeT KycoK IUICHKM W3 3TOr0 TONMMEpa WM ITyCTasl IDIacTHKOBas OYThUIKA, HAMpUMEp H3-TIOM
PaCTUTENHHOTO MAcCIa, IIPU 3TOM Y OKPYKAIOLUX MEPIINT B TOpIIE, @ BO PTY OLIYIIAETCS KUCIBIA MPUBKYC.
Jlaxxe CKuraHue TMONMITIICHA, MaKpOMOJEKYJIbI KOTOPOTO COCTOSAT M3 aTOMOB YITIEpOJa U BOJOPOIA,
MPOAYKTAMU CKUTaHHS KOTOPOTO SIBIISIFOTCS BOJIA U YIVIEKUCIIBIN a3, coBceM Hebe3omnacHo. He roBopst yxe o
MHOTOUHCIICHHBIX JI00aBKaX, B TOM YHCIIE KPACHTENeH ¥ IMTMEHTOB, B OKPYKAIOIIYIO CPEy BBIICISFOTCS
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Pa3HO00pa3HbIe COSMHEHNS], BKIIOYAOIIME TSDKEIbIE METAILIBI, HCTIONb3yeMble B Ka4eCTBE KaTAIM3aTOpOB
TIPY CUHTE3€ MOJIMATUIIEHA, KpaiiHe BPEAHbIE IS 310pOBbs JtoAei. KoHeuHO, 0TXO0/IbI OJIMMEPOB, HECMOTPS
Ha 3TO, OTYACTH YHUYTOXKAIOT C)KUTAHUEM, YIIABJIMBask 00pa3yroIIMecs JIETy4dre BpeHble BemecTBa. OHaKo
3TO CWJIBHO YJIOPOXKAET MX YHHUTOKEHHE. FIMEHHO 3T0 00CTOSATENBCTBO MPUBOUT K YIOPOXKAHUIO M CAMHX
MOJIUMEPOB, B CTOMMOCTh KOTOPBIX BKIIFOYAIOT M 3aTpaTbl HA WX YHUUYTOKCHHE. 3HAUMTEIBHO Oolee
MIEPCIEKTUBHBIM U Pa3yMHBIM CHOCOOOM CHIDKEHHSI 3arpsi3HEHHsI OKpPY)KaroIed cpenbl MojrMepaMu
SIBIISICTCSL BTOPUYHASI TIepepadoTKa OTCITY>KHBIIIMX CBOW CPOK MOMMEPOB ¥ m3nieumii u3 Hux. [IpoGriema 3ta,
OJIHAaKO, HE CTOJIb MIPOCTA, KaK MOKET MOKa3aThCsl Ha MEPBBIi B3IV, XOTS Obl yKe IOTOMY, YTO MbI UMEEM
JIEJ10, KaK IPaBUIIO, C TPSI3HBIMU OTXOZ[aMHU, KOTOPbIE BKIIFOUAOT, HAIIPUMED, YaCTHLIbI IIECKA. ITO NCKITFOYAET
BO3MOXKHOCTb  [IPUMEHEHHUSI BBICOKOIPOM3BOAMTENILHOIO U BBICOKOTEXHOJIOTMYHOTO — 00OpY/IOBaHMS,
MCTIONE3YEMOTO TPH MIEPBUYHON TepepaboTKe MCXOMHBIX TOJIMMEPOB. ITO 000pYI0BaHME TPOCTO OBICTPO
BBIIUIO ObI M3 CTPOs M3-3a a0pa3sUBHOIO BO3JACHCTBUS TBEPAbIX YACTHLl MUHEPAIBHOTO IporcxoxkaeHus. Ho
Jike TIpH TepepaboTKe, eCli OHa BO3MOYKHA B IPUHITHTIC, TIOTY4JatoTes "TPsi3HBIE" M3/IeNHst, TOBAPHBIN BHI] U
MOTPEOUTENHCKHE CBOMCTBA KOTOPHIX HE MOTYT KOHKYPUPOBATh C TIEPBUYHBIMU H3/IETUSAMU. 31€Ch, IPAB/IA,
€CTh BO3MOXKHOCTb HCIIOJIb30BAaTh TIPOAYKTHI BTOPHYHOW IEpepadOTKM M0 JPYroMy Ha3HAYCHHIO,
TPE/IIONAraroIIeMy CYILECTBEHHO MMOHWKEHHbIE TpeOoBaHMsA. B dYacTHOCTH, 3arpsi3HEHHbIC W3JEUS U3
MOJIMATHIICHA MOTYT OBITh TIepepadoTaHbl B IUIACTHHBI TOJIIMHOW B HECKOJIBKO MWJUTUMETPOB JUIS
MPUMEHEHHs B KaueCTBE KPOBEIHHOIO MaTepHalia, MMEIOIIEro psjl HEOCHIOPHMBIX MPEUMYIIIECTB Tepe
TPAIMIIMOHHBIMY, TaKUX, KaK HW3Kas IUIOTHOCTh, a 3HAYMT, MBI BEC, THOKOCTh M KOPPO3MOHHAS
CTOMKOCTb, a TAKXKE HHI3Kasl TETUIONPOBOTHOCTD, @ 3HAYMT, XOPOIIIME TEIUION30IMPYIOIIIe CBoicTBa [ 1].
Haubonpme ycnexut B 9TOM JOCTUTHYTHI TPU BTOPHYHOW IepepabOTKe KPYMHOTOHHAKHBIX
M3MENMl W3 KAaydyKOB, HAlpUMEp IIMH, B TOM YHCJIE€ AaBTOMOOWIBHBIX. VX NPUrOTaBIMBAIOT U3
BYJIKAHU3MPOBAHHBIX KaydyKOB, HAIMOJIHEHHBIX CAKEH, COIEpYKaHWE KOTOPOH B IMHAX, MMEIONMX H3-32
sTOoro 4epHeli 1BeT, gocruraer 40% mo Becy. Ilo mcTedeHMM cpoka SKCILTyaTallid TaKve IIMHBI HeE
BBIOPACHIBAIOT, a IPOOSIT, TOTy4asi KpomKy. [[pobieHne mpy moMoI HeJOPOToro 000pyA0BAHMS TTO3BOJISIET
HOJTYYUTh KPYITHBIE YACTHIIBI, pa3Mepbl KOTOPBIX JOCTUTAIOT OJHOI0 MUWJUTMMETpA U Oosee. DTH KpYIHbIE
YaCTUIIBI JOOABISIOT B MaTeprasIbl I TIOKPHITHS JIOPOT, YTO 3HAYMTEIHHO YITyqIaeT MX MEXaHHYECKHEe
XapAaKTEpUCTHKK U JIOJIrOBEYHOCTh. CHElMalbHble MAIIMHBI MO3BOJSIIOT TOJTyYaTh TOHKHE JHCIIEPCHH,
YaCTUIIbI KOTOPBIX MMEIOT pasMep okonio 0,01 mmmmmMerpa. 3Ty KPOIIKY J00ABISIIOT B KaydyKd TpU
MPOM3BOJICTBE HOBBIX IIIMH, 3HAYUTEILHO SKOHOMS ChIpbe. [IpH 3TOM KauecTBO MOJTy4eHHBIX TaKUM 00pa3oM
IIVH MPAKTUYECKU HE YCTYIaeT UCXOAHBIM. Takoi ToX0/1 TI03BOJISIET OTHOBPEMEHHO 3aMETHO CHU3HTB BPET
TUTs1 OKpYKAIOLIIeH cpe/ibl M3-3a €€ 3aMyCOPUBAHUs OECTIONE3HBIMU M3/IEMSIMU U B TO K€ BpeMsl 3HAUUTEIIHHO
SKOHOMUTH PacXo]] KaydyKOB, TIOTy4aeMBbIX JTMOO0 MOMMMEPH3AIUEH MPOTYKTOB TiepepaboTKu HeTH, THOO 13
JIATeKCHOrO COKa JIepeBbEB TeBed. B mocienHue rofpl Hayald pealn30BBIBATHCS HOBBIE MIEM CHHTE3a
"3KOJIOMMYECKH YKCTBIX" MOJIMMEPOB M M3/ U3 HUX. Peub uer o moiammepax v Marepuaiax U3 HUX,
CIIOCOOHBIX OoNiee WM MeHee OBICTPO pasiarartbCs B IMPUPOJHBIX YCIOBMSX. Takum oOpasoM, Bce
OMOJIOTMYECKHE TIONIMMEPBI, TO €CTh TIOJIMMEPHI, CHHTE3UPYEMbIE PACTEHUSIMH M JKMBBIMU OpPTaHU3MaMH, K
YUCITy KOTOPBIX OTHOCSTCS B TEPBYIO Oueperb OelKd M IOJNMCAXapuibl, B TOW WIM WHOM CTENeHH
TIO/IBEPIKEHBI Pa3pyILEHHIO, KaTan3aTopaMi KOTOPOTO SBISIOTCS (pepMEHTBI. 371ech COOTF0IaeTCs TPUHLIIT:
YTO CO3/aeT MpUPOJIa, TO OHA CHOCOOHA paspymTh. Ecm Obl 3TOT NMpUHIMI HE cpalaThIBajl, TO T K&
TIOJIMMEPBI, B OTPOMHBIX KOJIMYECTBAX MPOW3BOIMMbBIE MUKPOOPTAaHU3MAMHU, PACTEHUSIMU U JKUBOTHBIMH,
rocsie MX rMOeny OCTaBaMch Obl Ha 3emie. K cyacThio, 3TOro He MPOMCXOIHT, U BBICOKOI((EKTHBHbIC
OMOJIOTMUECKHE KaTaau3aTopsl - (DEpMEHTHI - JIENIal0T CBOE JENO U YCHEIIHO CIPaBISIIOTCS € 3TOM 3a1adeit

[2].
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PLASTIK KUTLO ATQILARININ EKOLOJi BALANSA TOSIRi

YCofarov V.C., ZSeyidova G.M,, 1Babayeva G.R., 'Manafov M.O.,
'Allahverdiyeva X.V., '9miraslanova K.G.
! AMEA Polimer Materiallar: Institutu, Sumgayit s., Azorbaycan
2 Sumgayit Doviat Universiteti, Sumqayit s., Azarbaycan
valeh_ani@mail.ru

Plastik kiitlo tullantilarinin ekoloji balansa tosiri vo onlarin zorarsizlosdirilmasi ii¢iin tokrar
emal tisulunun iqtisadi vo ekoloji cohatdon daha slverisli olmasi miioyyon olunmusdur.

Miiasir dovriin qlobal problemlarindon biri do ekoloji gorginlik probleminin artmasidir.
Belo ki, ekoloji gorginliyin giindon-glino artmasinin asas sobablorindon baglicasi insanlarin
foaliyyeti dovriinds otraf miihitin geyri-normal hala meyil etmasidir. Belo tohliikali hadisonin bag
vera bilmosinin saboblori meso yanginlari, torpaq siiriismolori, sohralarda qumun sovrulmasi,
vulkanlarin foallagmasi, iqlim doyisikliklori vo digor antropogen tosirlorin artmasidir.

Sonaye, neft-kimya vo kimya kompleksindo istehsal olunan mohsullar son morholods
yararsiz hala diismoklo, otraf miihits, o ciimlodon atmosfers, biosfera vo hidrosfers zororli kimyavi
birlogsmalor atilir. Otraf miihitin ¢irklonmasine qaz vo maye aqreqat halinda olan tullantilarla yanasi,
bork halda olan tullantilar da ciddi tosir gostorir. Son dovrds plastik kiitlolorin kortabii istifadasi
insan saglamligmma da tosirsiz keg¢mir. Xiisusilo, kiilli miqdarda plastik kiitlo momulatlarinin
istehsali ilo yanasi, idxal edilmasi do insan saglamligina tosir gostorir.

Miiasir dovrds plastik kiitlo materiallarina ehtiyacin artmasi ilo plastik kiitlolor istehsali da
siiratlo artir. Plastik kiitlolordon hazirlanan momulatlar islonildikdon sonra tobistdo uzun miiddat
par¢alanmadigindan, ¢iirlimodiyindon, hall olmadigindan otraf miihito ciddi tosir gostormokls,
ekoloji balansi pozur. Bu geyd edilon problemlorin—bork tullantilarin zororsizlogdirilmasinin halli
iclin bir sira iisullar molumdur. Bunlardan termiki pargcalanma, termiki tisulla zororsizlosdirma,
basdirilma, tokrar emal kimi tisullar mévcuddur.

Bu iisullarin miivafiq olaraq miisbot vo monfi cohotlori melumdur.

Ekolji vo iqtisadi cohotdon olverisli sayilan {sullardan bork plastik kiitlo (polimer)
tullantilarin tokrar emal tisulu daha olverisli sayilir.

Belaliklo, plastik kiitlo tullantilarindan va yerli tobii siixurlarin atqilarindan istifads edarok
miixtalif ¢gesiddo momulatlar1 texniki magsedlor {igiin istifdesi tovsiya olunur. Doldurucu kimi tobii
siixurlardan istifado edilon, motris-doldurucudan miixtoalif nisbotlordo kompozisiyalar alinmis vo
onlarin fiziki-mexaniki gostoricilori toyin edilmisdir. Tocriiboloro osason alman naticalor
konstruksiya materiallarinin alinmasinda yararli hesab edilir.

Maigot vo istehsalatda istifado edilon plastik kiitlolordon omolo golon milyon tonlarla
tullantilar hazirda ekolji baximdan ciddi tohlilko monbalorine ¢evrilmisdir. Bu baximdan qeyd
olunan miivafiq proseslordon istifado edilmasi vacib vo toxirosalinmazdir.

Toqdim olunan obyektin aktualligin1 noazoro alaraq, uzun illordir ki, AMEA Polimer
Materiallar1 Institutunda plastik kiitlo (polietilen) tullantilart vo doldurucu kimi istifado edilmis tobii
yerli siixurlarin atqilart asasinda kompozisiya materiallarinin alinmasi istigamatinde tadqiqatlar
davam etdirilir. Plastik kiitlolorin vo doldurucularin kompozisiyada nisbatlorini doyismoklo (10-
70%) alinan niimunslarin fiziki-mexaniki gostaricilorini, rongini, miihitin tasirine davamliligini vo
s. tonzimlomok miimkiindiir.
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TOHLUKOLI KiIMYOVi MADDOLORIN BUXARLARININ ORAZIDO
VO SOHORDO YAYILMA XUSUSIYYOTLORI

Xolilov T.A., Sammadova I.H.
Sumgayit Doviat Universiteti, Sumqayit s., Azarbaycan
ahmedova.rahila@mail.ru

Tohliikali kimyavi maddolorin (TKM) yayilma xiisusiyyatlori kiiloyin siirati, havanin saquli
dayaniqliq deracasi vo orazinin topoqrafik xiisusiyyatindon asilidir. Tohliikoli kimyoavi maddslorin
yayillma dorinliyi onun ilkin konsentrasiyasi (qatiligindan) vo kiiloyin siirati ilo diiz miitonasibdir.
Konveksiya zamani ilkin buludun yayilma doarinliyi 3 dofs azalir, inversiya zamani izotermiyada
oldugundan 3 dofo ¢ox olur. ©gor buxar buludunun yolunda meso massivi vo ya hiindiirliiklors rast
galinarsa, onda onun yayilma darinliyi koskin azalir.

Sohar havanin temperaturunu nazaragarpacaq doracads artirir ki, bu da sohor daxilinds istilik
adalarmin yaranmasina sobob olur. Istilik adalar1 hava kiitlosinin qalxmasina sobob olmagla havanin
saquli dayaniqliq dorocosine shomiyyatli dorocods tosir edir ki, noticodo bunlarin yerino otraf
hissalordon soyuq hava kiitlssi, o ciimlodon TKM-ls zoharlonmis hava daxil olur. Tikililor, xiisusilo
hiindiirmartobali binalar da hava aximinin aerodinamikasina va zohorlonmis hava buludlarinin
harakatina tosir edir.

TKM-in, xiisusilo sixligi havanin sixligindan yiiksok olanlarin, buxarlart (akrilonitrilin
CH,=CHCN, akrolein CH,=CHCHO, asetosianhidridin (CH3),C(OH)CN, asetonitril CH3;CN,
dimetilamin (CHs3),NH, metilamin CH3NH,, metilakrilat CH,=CHCO-OCHg3;, formaldehid CH,0,
xlor CL; va s.) hayatlors, dalanlara, zirzomilors daxil olur vo buralarda agiq arazilora nisbaton uzun
miiddot qalir.

Onu da geyd etmok lazimdir ki, gostorilon kimyavi tohliikali maddalor va bir ¢ox digoarlori
hava ilo birlogorok partlayis tohliikoli qarisiglar omoalo gotirir. Ona goro kimyovi tohliikali
maddalorin toplandig1 arazilords odla ehtiyath davranmaq lazimdir.

Havadan agir olan kimyovi tohliikoli maddslorin sixligi havanin sixligindan az olan
ammonyak NHs;, sinil tursusu HCN vo s. atmosferin daha yuxari qatlarina, homginin
hiindlirmartobali binalarin yuxar1 martobslorine daxil ola bilir.

Kimyavi tohliikoli maddolorin yaratdigi fovgolade hallarin molum tesirlori partlayis vo
yanginlarla miirokkabloso bilor ki, bu da zorbs dalgasi, binalarin vo qurgularin dagintilari, alovun
birbasa tosiri, istilik siialanmasi, toksiki mohsullarin yaranmasi va s. kimi alava zadsloyici amillarin
yaranmasina sobab olar.

Kimyovi tohliikoli maddolorin ¢ox hissosi tezalisan vo partlayis tohliikoli olur. Alisma
xiisusiyyating gora biitlin kimyavi tohliikoli maddslor yangin tohliikoli maddolorin tosnifatina ssason
yanmayan, ¢atin yanan vo yanan maddalars boliintir.

Texnogen qgoazalar naticosindo kimyovi tohliikoli maddslarin erazi vo goharlorde yayilmasi
zamani onlarin yuxarida qeyd olunan xassalorina xiisusi diqqgat yetirilmalidir.

MUXTOLIF TULLANTI MONSOLI UZVi POLIMERLORIN
KATALITIK BIOTEXNOLOGIYASI

Hasanov X.90.
Sumgayit Doviat Universiteti, Sumqayit s., Azarbaycan
E-mail: hesenov.58@mail.ru

Osas hissosi bitki mongali olan {izvi maddslorin, -biopolimerlorin par¢alanmasi prosesi
biosferdo bas veron on fundamental proseslordon biri sayilir. Hor il borpa olunan bitki
substratlarinin torkibinin 90%-o qadarini selliiloza, lignin, hemiselliilloza va s. kimi biopolimerlor
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toskil edir vo tobii soraitdo onlarin deqradasiyasinda mikroorqanizmlor, yoni bakteriyalar,
aktinomisetlor vo gdboloklor miistosna rol oynayir.

Bels ki, tizvi maddalorin rast galindiyi har bir yerds yayilan mikroorqanizmlar prosesi sintez
etdiyi miivafiq ferment sisteminin komayi (birbasa v ya dolayisi yolla) ilo hoyata kegirir.

Miixtolif monsoli substratlarin torkibindo olan biopolimerlorin  katalitik konversiyasi
sahosindo aparilan fundamental todqigatlarin inkisaf dinamikasi praktiki baximdan maraq kosb edon
bir sira mosololorlo baglidir. Masoalon, bitki monsoli polisaxaridlorin fermentativ ¢evrilmosi
sahosindo aparilan fundamental todqiqatlarin inkisaf vo yeni texnologiyalarin yaradilmasi
perispektivlori, ilk névbods miithandislik enzimologiyasinin {i¢ asas istigamati ilo baghdir ki, onlarin
da mogsadi gliikozanin alinmasi (tomiz vo ya qarisiq sokildo) ilo yekunlagsmalidir. Qliikoza iso ya
nigastadan, ya da selliilozadan alina bilor. Yem mayalarinin bitki monseli xammal hidrolizatlarinda
istehsali artiq nego illordir ki, istifado olunur.

Bu mogsadle oduncagin, glinobaxanin vo ¢altiyin toxum qabigindan, pambiq veo qargidal
bitkilorinin gévdslorinin vo digar selliilozali maddslarin hidrolizatlarindan istifads olunur.

Noazors alaq ki, XX asrin ikinci yarsindan baglayaraq enerji, qida vo sonaye iiciin xammal
catigsmazliqlart ilo olagadar problemlor nozors carpmaga baslamisdir. Diinya ohalisinin artimi
handassi, enerji manbalorinin artimi iso adadi silsils ilo ifade olunur ki, bu da bir torafdon qida vo
yem qithiginin aradan qaldirilmasi ii¢iin olave xammal monbalarinin axtarilmasini, digor torafdon iso
biitliin mdvcud olan monbolordon istifadonin somaoralaliliyini  artirmagi vo biokiitlolorden, ilk
novbado daim borpa olunanlardan tullantisiz vo ya az tullantili texnologiya prinsipine uygun
istifadasini zoruri edir.

Yuxarida gostorilonlori timumilasdirmaklo, belo hesab etmok olar ki, tullantilarin canlilar
alominin klassik (bitkilor vo heyvanlar alomi) vo ya miiasir (viruslar, bakteriyalar, gobaloklor,
bitkilor vo heyvanlar alomi) tosnifatina miivafiq qruplasdirilmasi masolonin hollino daha dogru
yanagmadir. Bu fikro, xiisuson, klassik tosnifata osaslanaraq tullantilar1 qruplasdirsaq, onda onlar on
az1 i¢ qrupa boliinacakdir:

1. Bitki mongali tullantilar. Bu qrupa pambiqeiliq, sorabgiliq, ¢ayciliq, taxilgiliq, meyvo-
torovazeilik vo s. kimi kond tosarriifati sahoalorindo becarilma, todariik, emal va eloco do onlarin
istifadosi proseslorinds, agac emalir vo bitki yaglar1 (giinobaxan, pambiq, soya vo s.) istehsali ilo
mosgul olan miiossisolords va s. yerlordo amalo golonlori aid etmok olar;

2. Heyvan monsoli tullantilar. Bura heyvandarliq komplekslorindo, yag-piy kombinatlarinda,
pendir istehsalinda va s. sahalords amolo golon tullantilart aid etmak olar;

3. Qarisiq tullantilar. Bura miixtalif taksonomik qrupa aid canlilara moxsus tullanti
qarisiqlart aid edilir.

Kimyavi torkibine goro tullantilarin miixtolif olmalarina baxmayaraq (cadval 1), onlarin
torkibindoki bir ¢ox komponentlori sabit hesab etmok olar. Belo ki, alinma monboyindon asili
olmayaraq, bitki moangali oksor tullantilarin, ilk névbads, oduncaqli bitkilordon alinanlarin torkibino
selliiloza, hemiselliiloza, pektin, ziilal, nisasta, lignin kimi iizvi polimer maddslor daxildir.

Cadval 1. Bazi tullantilarin kimyavi torkibi

Tullantilar Selliiloza% Lignin% Hemiselliiloza%
Bugda samant 39 17 29
Arpa samani 35 14 28
Qargidali samani 38 11 26
Uziimiin budama ¢oplori 32-35 21-28 24-28
Uziimiin cecosi 12-20 13-16 30-35
Islonmis cay 29 27 23
Enliyarpaqli agaclar 45 25 29
Iynoyarpaqli agaclar 42 28 25
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Goriindiiyli kimi, oduncaq momulatinin kompleks sokildo islonmosi iqtisadi cohotdon daha
somaralidir

Qeyd etmok yerino diisor ki, qlilkkoza vo basqa sokorlorin polisaxaridlordon alinmasi
problemi halo XIX asrdon yoni gliikozanin gati sulfat tursusunun hesabina polisaxaridlorin hidrolizi
naticasinds alinmasinin miimkiinliiylinden sonra diqqati calb etmays baslamisdir.

Kimyavi vo fermentativ hidrolizlorin qarsiligli miiqayisasi ikincinin bir sira istiinliiklors
malik oldugunu noazors ¢apdirir ki, bunlar da 6z oksini asagidakilarda tapir:

- fermentativ hidroliz daha yiingiil soraitdo, yoni asag1 temperaturda (40-50 °c ) vo normal
tozyiqdo bas verir;

- tursuya davamli (pH 3,5-5,5) bahali materialdan hazirlanmis avadanliglar tolob olunmur;

- alinmis mogsadli mohsulun torkibindo konar qarigiqlar nisbaton az olur vo s..

Sokorlorin fermentativ yolla alinmasi istor iqtisadi, istorso texnoloji, istorso do ekoloji
cohotdon iistiinliikloro malik olmasina baxmayaraq, hazirda diinyanin he¢ bir 6lkasindo bu {isulun
praktiki totbigino rast golinmir. Bu iso, ilk ndvbado, prosesin basvermo mexanizminin
aydinlagdirilmasinin vo bu prosesin bas vermasi li¢lin optimal soraitin tapilmasimin haddindon artiq
miirokkob bir masalo olmasi ils izah olunur. Digor torofdon sokarlorin fermentativ hidroliz yolu ilo
alinmasinin praktikada 6z hallini tapmamasini miirokkoblosdiron sabablordon biri prosesi hoyata
keciron ferment sisteminin v, qeyd edildiyi kimi, selliiloza torkibli tobii materiallarin miirokkab
qurulusa malik olmalart ilo six olaqodardir.

Qeyd etmk lazimdir ki, gliikozanin tomiz sokilds vo ya fruktoza ilo qarisiq (sirop) sokildo
nisastadan alinmasina hasr olunmus fundamental todqiqatlar artiq diinyanin bir ¢ox 6lkslorinds 6z
praktik hollini tapib va bu yolla har il milyon tonlarla mohsul da alinir.

Karbohidrogenli miihitlordo miixtalif taksonomik qruplara monsub olan mikroorqanizmlorin
becarilmosi genis sokilds todqiq olunmusdur. Karbohidrogenlorin toplanmasi xiisusiyysti, asason,
Candida cinsli mayalarin niimayondslorindo miisahido edilir. Bu xasso hom do bozi mitselyar
goboloklords (Aspergillus, Fuzarium va s.) vo miixtalif bakteriyalarda nozare ¢arpur.

Neft komponentlorinin utilizasiyast daha c¢ox karbohidrogen substratlarinda kultivasiya
olunan mikroorganizmlorde miigahide olunur. Miixtolif mikroorqanizmlorin karbohidrogenlords
kultivasiyasinin  Oyronilmasi naticesindos miioyyan qruplar {iglin xarakterik olan miixtalif
xiisusiyyatlor agkar edilmisdir.

Qeyd edilon mohsullarin istifadosinin praktiki tolabat baximindan yararli hala salinmasinin
reallagdirilmasi noqteyi-nazordon bioloji yanagmalar daha perspektivli hesab edilir ki, hal-hazirda
da tullantilarin somarali hala salinmasinda onun iki tisulundan istifads olunur.

Tullantilarda mikroorqanizmlori birbasa becormoklo, onlarin miixtolif moqsadli mohsullara
transformasiya edilmosindon ibarot olan mikrobioloji konversiya artiq 6z miisbot bohrosini
vermokdadir vo tokco yemoli goboloklorin intensiv iisulla tullantilarda becorilmosi zaman alinan
mohsulun miqdar1 milyon tonlarla 6l¢iiliir.

Tullantilarin istifadesinds bioloji yanasmanin ikinci lisulu aktiv produsentlordon alinmig
fermentlorin  vasitosilo torkibinin sadolosdirilmosini  6ziindo oks etdiron enzimolji (vo ya
fermentativ) konversiyadir. Bu iisul nisasta vo nisasta torkibli maddolorin qlilkkoza alinmasi
prosesinda 0z praktiki hollini tapsa da, lignoselliiloza torkibli tullantilardan hall olan sokorlorin, ilk
novbado, qliikozanin bu tisulla alinmasi mosalosi halo ki, iqtisadi vo texnoliji sobabloro goro
poblematik bir masalo kimi ortada durur. Bu problemin halli tullantilarin utilizasiyas1 yoniinds bir
effektiv texnologiyanin islonib hazirlanmasini nozerds tutur.

Tullantilarin bioloji metodun hor iki iisulu ilo qida vo yem toyinatli mohsullara ¢evrilmosi
prosesindo istifado olunan orqanizmlor arasinda mitselili goboaloklordon istifado olunmasi daha
mogsodouygundur.

Bu soboblor icerisinds iqtisadi vo texnoloji xarakterli hollini gdzloyon masalolor daha
onomlidir ki, bu sahodo yaxin golocokdo aparilan todqiqatlarin osas istigamatlori mohz bu aspekto
koklonmoalidir.
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ANILIN TORKIBLi POLIMERLOR iSTEHSALINDA BAS VERO
BILON ZOHORLONMOLOR, ONLARIN OLAMOTLORI VO PROFILAKTIKASI

Xalilov T. A., Piriyeva D.Y.
Sumgqayit Déviat Universiteti, Sumqayit §., Azarbaycan
ahmedova.rahila@mail.ru

Anilin rangsiz, atirli iyli, buxarlanan yagli mayedir. Hava ilo tomasda olduqda gohvayiranga
boyanir. Anilin spirtds, asetonda, kiikiirdlii-karbonda yaxsi, suda iso pis hall olur. Anilinin buxari
havadan 2 dofo agirdir.

Anilindon iizvi boyaqlarin, partlayict maddalorin, sintetik gatranlarin, rongli karandaslarin
istehsalinda, toxuculuq va rezin sonayesindo, eloco do aczagiligda genis istifado edilir.

Anilin orqanizma nofss yollarindan vo deridon daxil olur. Orqanizmds paraamidofenola
qodor oksidlosorok qosa birlogsmoalor soklinds sidiklo, onun ¢ox az hissasi iso doyismomis halda
nofaslo xaric edilir.

Anilinla zohorlonmays kaskin vo xroniki formada tosadiif edilir.

Kaskin zohorlonmonin klinikasi. Zohorlonmo yiingiil oldugda xosto basagrisindan,
basgicollonmodon, timumi zoiflikdon, istahasizligdan, yuxuya meyllikdon sikayotlonir. Xostonin
dodaglari, dili, burnunun ucu, qulaq seyvani va ol barmaglari sianotik olur. Xostonin tonoffiisii vo
nabzi tezlosir, qan tozyiqi doyigmir. Qanda methemoqlobinin miqdar1 20-25%-o qodor artir. Buna
miivafiq qanda oksigenin hocmi 13-14%-o enir. Zohorlonmonin 2-ci giinii qganda methemogqlobin
olmur, xastonin voziyyoti yaxsilasir. Belo xastolor zoharlonmonin 3-4-cii giinii tamamils sagalib,
islorine qayida bilirler.

Agirligr orta doracads olan zohorlonmo formasinda xastoni koskin basagrisi, iimumi zaiflik,
iirokbulanma, qusma va iirok nahiyasinds téronon agrilar narahat edir. Xostonin siiuru qaranliqlasir,
ozalalori keskin suratdo zoifloyir. Darisi vo selikli qisalari gdy-bozumtul rong alir. Qara ciyor
boyiiyiir, agrili olur, allonir. Urok-damar sisteminin faaliyyati pozulur (iiroyin hiidudlar1 genislonir,
tonlar karlasir, zirvade zaif sistolik kiiy esidilir, nobz tezlosir vo qan tozyiqi azalir). otraflarda sinir
saxolori boyunca agrilar hiss edilir, votor reflekslori giiclonir. Vegetativ pozgunlugla slagodar xosto
artiq doracada torloyir, babaklorinin isi1ga reaksiyasi zoaifloyir, otraflar qic olur.

Qan sokolad ronginds goriiniir, methemoqlobinin miqdar1 30-40%-o qoader yiiksalir. Heyn-
Erlix cisimciklori olan eritrositlorin miqdar1 10-15%-9 catir. Qanin yapisqanlig: artir, eritrositlorin
¢okma siirati artir, retikulositoz, anizositoz, polixromaziya va neytrofilli leykositoz olur. Qanda diiz
bilurubinin miqdar1 artir. Methemoqlobinin miqdarinin artmasi ilo slagadar qanda oksigenin hacmi
8-10%-5 enir. Arterial vo venoz ganin torkibindoki oksigenin miqdar1 arasindaki forq azalir, oksigen
catmamazlig hiss edilir. Sidikds ziilal, formali elementlor, paraamidofenol, urobilin tapilir.

Zohorlonmonin bu formasinda xostoys vaxtinda gostorilon yardim onun 5-7 giin orzindo
sagalmasi ilo naticalonir.

Zohorlonmonin agir formasi morkozi sinir sistemi foaliyystinin pozgunlugunu gdstoron
olamotlorlo davam edir. Bu zaman xosto husunu itirir vo koma voziyyatino diisiir. Koma
voziyyatinds baboklorin is1ga reaksiyasi zoifloyir, votor reflekslori itir. Xostonin dodagi, dili, agzinin
selikli gisast, burnunun ucu, qulaq seyvani vo barmaqlar1 géy-bozumtul rangds olur. Xosto zoiflayir,
yuxuya meylli olur. Dalaq va qara ciyer boyiiyiir, agrili allonir. Uroyin hiidudlar1 genislonir, tonlari
karlasir, nabz tezlosir, qan tozyiqi azalir. Qan sokolad ronginds olub qatilasir, onun yapisqanlig
artir. Methemoqlobinin miqdar1 60-70%, torkibindo Heyns-Erlix cisimciklori olan eritrositlorin
miqdart ise 60-80% va daha ¢ox olur. Qanda oksigenin miqdar1 kaskin suratde azalir, onun hacmi 4-
6%-o diisiir. Arterial-venoz qanda oksigenin forqi tamamils azalir. Bu dovrds hipoksemiyanin agir
formas1 inkisaf edir ki, bu da toxumalarda oksigen aclhigina — hipoksiyaya sobab olur.
Zohorlonmonin ilk giinlarinds neytrofillarin hesabina leykositoz toranir.

Zohorlonmoanin agir formasinda boyraklorde ocaqli nefrit inkisaf edir. Sidikds ziilal, qanin
formal1 elementlori vo eloco do paraamidofenol tapilir.

Agir hallarda, xiisusilo anilin daxilo gabul edildikds zohorlonmonin 3-4-cii glinii hemolitik
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prosesin baglanmasi dori vo selikli qisalarda sariliq, bilirubinemiya, qanda dolay:1 bilirubinin
artmast, eritrositlorin, hemoqlobinin azalmasi, retikulositoz vo urobilinemiya aydin nozars garpir.

Anilinlo zohorlonma zamani goz dibi gdy ronge ¢alir, onun damarlar1 bondvsoyi, agir
zohorlonmolords iso tiind-gohvayi rongdo goriiniir. Torlu gisaya qan sizir, gormo sahasi daralir.

G06z9 anilin tozu vo ya kristali diigdiikde konyunktiv buynuz qisa zodslonir. Bu zaman goz
gapaglan sisir, hipermilosir, buynuz qisanin rongi doyisir, {izorindo yara omalo golir vo nohayat, o
bulanir.

Ik yardim. Zoror¢okmis adami zohorli sahodon ¢ixarmaq va anilinlo ¢irklonmis geyimlorini
soyundurmaq lazimdir. Xosto sakit vo isti yerdo saxlanmalidir. Bodonin anilinlo g¢irklonmis
nahiyolorini avvalcs 2%-1i soda mahlulu vo ya 1-2%-li sirke tursusu mohlulu ils, sonra iliq su ilo
(isti su ilo olmaz) yumaq lazimdir. Anilini doriden etil spirti vo polietilenqlikolla da tomizlomoak
olar. Anilin gozo diisdiikdo adi su ilo gozl yuyurlar. Xostonin isti dus vo vanna gobul etmasi oks
gostorigdir.

Profilaktika. Anilinlo olagoedar islordo texniki tohliikesizlik vo sanitariya-gigiyena
qaydalarina ciddi oamol edilmolidir. Is prosesi hermetik olmalidir. Bununla borabor is yerlorindo
ventilyasiya qurgulart toskil etmok lazimdir. Fohlolor fordi geyim vo qoruyucu vosaitlo tomin
edilmalidir. Miiassisada vaxtasiri tibbi miiayins kegirilmalidir.
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