MHMUHHUCTEPCTBO OBPA30BAHUS PECITYBJIMKU BEJIAPYCb
BEJIOPYCCKHWM I'OCYJAPCTBEHHBIV YHUBEPCUTET
XUMHNYECKHN ®AKYJIBTET

Kadenpa BbICOKOMOIEKYISAPHBIX COCIUHEHUH

KYIPUK
AmHacracus [ImutpueBHa

KOHTPOJ/IMPYEMAS ITOJIMMEPU3ALINA U3OBYTUJIEHA B
NPUCYTCTBUU HOHHOM KUJAKOCTH
3-METUJ-1-D9TUJINMUIA30JIUU XJTOPU/FeCls

JurioMHas pabota

Hayunsli1 pykoBOIUTENB:
KaHJAWIaT XUMUYECKUX HAYK,
JOLIEHT

N.A. bepessHko

JomnymieHna x 3amure
«_» 2025 r.
3aB. kadeapoil BBICOKOMOJICKYJISIPHBIX COSAUHEHUH,

KaHAUAaT XUMUYECKUX HAYK
A.C. bokosen

Munck, 2025



PE®EPAT

JumnomHuas pabora: 56 c., 14 puc., 5 Tabm., 58 HCTOYHUKOB.

KroueBnlie CJIOBa: N30BYTUJIEH, ITOJIMMN3OBYTUIJIEH,
KOHTPOJIMPYEMAA KATHUOHHASA TIOJIMMEPU3ALINA, KHUCIIOTA
JIBIOUCA, MOHHA S )KUJIKOCTD.

OOBbeKT ncciae0BaHus — N300y TUIICH.

Ilens paboThl — pa3paboTKa HOBOW WHHIIMHPYIONIEH CHCTEMBI Ha OCHOBE
KHCIOTHOM  wmonHOM  xkuakoctn  [Comim]Cl-1,5FeCls u  mono- wm
T YHKIIMOHATLHOTO WHUITMATOPOB ISl peaTU3ail KOHTPOIUPYEMOW KaTHOHHOU
MOJIMMEPHU3AINK U300y THIICHA.

HccnenoBaHa KaTHMOHHAs MOJMMeEpU3als H300yTHIEHA B IPHUCYTCTBHH
nonnoii skuakoctd [Emim]Cl-1,5FeCl; B kadecTBe COMHHIIMATOpPa B CMECH
pactBoputeneii CH,Clo/n-rexcan (60:40 06/00) mpu —80°C. YcTaHOBJICHO, YTO
MoJIMMepU3ans  W300yTWJIICHAa B JAaHHBIX  yCIOBHSAX  0€3  BBEACHHS
AIEKTPOHOJAOHOPHON TOOABKU MPOTEKAET C BHICOKON CKOPOCTHIO BHE 3aBUCUMOCTHU
OT HCIIONB3yEeMOTO HWHHITMaTOpa. B pesynbrare, mpu KOHIICHTPAIIMM MOHOMEpPA
1 Monb/1 OBUIM CHUHTE3UPOBAHBI TMOJIMU300YTUIIEHBI C MOJIEKYJISIPHOW Maccou
ONMM3KON K TEOPETUYECKH PACCUMTAHHOW W Y3KHM MOJIEKYISIPHO-MAaCCOBBIM
pacnpenenenueM. [lokazaHo, dYTO Ui TPEAOTBPANICHUS  HM30MEPHU3ANNN
MaKpOKaTHOHOB MOJMU300yTUJICHA B YCIOBHIX MCUEpIIaHUI MOHOMeEpa TpedyeTcs
CBOCBPEMEHHO OCTaHABIMBATH MOJUMepH3aInio. O KOHTPOIUPYEMOM XapakTepe
MOJIMMEPU3AIMK B UCCIEAYEMbIX YCIOBUAX CBHJICTEILCTBYET JIMHEHHAas
3aBucuMocTh In([M]o/[M]) oT BpeMeHnu, a Takxke cmenieHue kpuoil ['TIX B
BBICOKOMOJIEKYJISIPHYIO 00J1aCTh MOCIIE BBEJICHUS BTOPOU MOPIIMHM MOHOMEPA.

AHanu3 CUHTE3MPOBAHHBIX TOJMMEPOB TMPOBOAWICA C HCIOIb30BAHUEM
CJICIYIONTUX METOJIOB: TPABUMETPUUYECKHUIA — OMpe/IeICHIE KOHBEPCUH MOHOMEPa;
cnekrpockonuss ‘H SIMP — ompegnenenue (QyHKIMOHAIBHOCTH TOJIOBHBIX U
KOHIICBBIX  TPYII; TEIbIPOHMKAIONMAs  Xpomartorpaguss —  OINpeAcsiCHHue
MOJIEKYJIIPHO-MACCOBBIX XapaKTEPUCTUK CUHTE3UPYEMBIX ITOJTHUMEPOB.



PODEPAT

Heimmomuas padora: 56 c., 14 man., 5 ta6:., 58 kperHi.

KrouaBbis CJIOBBI: IBABYTBIJIEH, ITOJIII3ABYTBIJIEH,
KAHTPAJISIBAHASI KATBIEHHA ITOJIIMEPBI3ALIBIA, KICJIATA JIIOICA,
IEHHAS BAJIKACLIb.

AG’exT gacienBaHHs — 13a0yThUICH.

MbTa paboThl — pacrpalioyka HOBal IHIIBIABAJIbHAN CICTOMBI Ha AaCHOBE
kicmotHaii iénHai Bagkacii [Comim]Cl-1,5FeCl; i mona- i npIpyHKIIBISIHAIbHArA
IHIBIATapay s poaii3albll  KaHTpalisiBaHal KaThIEHHAW TMOJIMEpbI3allbli
1320y ThUICHY.

JlacnenaBana KaTbIEHHAs MOJIMEpbI3albll 13a0yThUIEHY Y MpBICYTHACII
iéunait  Bagkacii [Emim]Cl-1,5FeCl; y skacui cyiminpigarapa §y  cymeci
pactBapanbHikay CH,Clo/n-rexcan (60:40 a6/a6) nper —80°C. YcTaHOY/ICHA, IITO
nojiMeph3anbisi  13a0yThUIeHY §  JaA3€HbIX  yMOBax  0e3  yBSJ3CHHS
AJIEKTPOHAJIOHapHal Jabayki IMpalsikae 3 BbICOKAll XYTKacLl0 He3aJeXHa aj
BBIKAPBICTOBAHAra 1HIIBIATApa. Y BBIHIKY, Pbl KAHIPHTPALbll MaHaMepy | MoJb/1
ObLIl CiHTP3aBaHbl MOMI13a0yThIJIEHB 3 MaJjeKyspHail Macail Omizkaid 1a
TIApIThIYHA pasjilyaHail 1 BY3KIM MaJIeKyJsipHa-MacaBbIM pa3MEpPKaBAHHEM.
[TakazaHa, ITO 715 MPaAyX1JIEHHS 13aMepbI3allbll MaKpaKaThIEHAY 0111320y ThUIEHY
Ba yMOBax BblYapIlaHHS MaHamepy marpalyellia CBOE€YacoBa CIIBIHSAIb
MOJIIMEPBI3albIi0. A0 KaHTpaIsIBAaHBIM XapaKTapbl MOJIMEphI3albll ¥ AOCIEAHBIX
yMOBax CBEIUYBIb JIiHEHHas 3anexHacub In([M]o/[M]) am dacy, a Takcama
3pyuHHE KpbiBoil ['TIX y BsumikaMmanekysasipHyt0 BoOJacip macis YBSI3EHHS
JIPYTOM MOPIIbIl MAHAMEDY.

AHai3 CiIHTA3aBaHbIX NaTiMepay MPaBo/31ycs 3 BHIKAPHICTAHHEM HACTYITHBIX
MeTazay: TPaBiMETPHIYHBI — BBI3HAUDHHE KaHBEPCil MaHamepy; crekrpackamis “H
SAMP — BbI3HaudHHE (YHKIBISIHANBHACII TallayHBIX 1 KaHIABBIX TPYII;
rejiblpaHiKaibHas  Xpamararpadis — BbI3HAUPHHE  MaJleKyJsipHa-MacaBbIX
XapaKTapbICTHIK CIHTA3aBaHBIX MaTimMepay.



ABSTRACT

Diploma work: 56 p., 14 fig., 5 tab., 58 sources.

Keywords: ISOBUTYLENE, POLYISOBUTYLENE, CONTROLLED
CATIONIC POLYMERIZATION, LEWIS ACID, IONIC LIQUID.

Obiject of investigation is isobutylene.

The aim of the research is the development of a new initiating system based
on acidic ionic liquid [Comim]CI-1.5FeCl; and mono- and difunctional initiators for
the controlled cationic polymerisation of isobutylene.

The cationic polymerisation of isobutylene in the presence of ionic liquid
[Emim]CI-1.5FeCl; as a co-initiator in a CH,Cly/n-hexane solvent mixture
(60:40 vol/vol) at —80 °C was investigated. It was found that the polymerisation of
isobutylene under these conditions without the introduction of an electron-donating
additive proceeds at a high rate regardless of the initiator used. As a result,
polyisobutylenes with molecular weight close to the theoretically calculated and
narrow molecular weight distribution were synthesised at a monomer concentration
of 1 mol/L. It is shown that to prevent isomerisation of polyisobutylene macrocations
under conditions of monomer depletion it is necessary to stop polymerisation in
time. The linear dependence of In([M]o/[M]) on time as well as the shift of the GPC
curve to the high molecular weight region after the introduction of the second portion
of monomer testify to the controlled nature of polymerisation under the conditions
studied.

The synthesised polymers were analysed using the following methods:
gravimetric — determination of monomer conversion; *H NMR spectroscopy —
determination of the functionality of head and end groups; gel permeation
chromatography — determination of molecular weight characteristics of the
synthesised polymers.



