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Fig. 1 The 'H-NMR spectrum of the copolymer PVIPA
(M, =1.9x10", M /M, =2.07)
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Fig. 2 GPC race of the copolymer PVIPA
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Fig. 3  The effects of DtBP concentration on the IB

conversion and initiation efficiency of macroinitiator
[TiCl,] = 0.23 mol/L; PVAc = 0.5 g; [IB] = 2.0

mol/L; Polymerization temperature: — 60%C ;Time: 2 h
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Fig. 4 The effects of MPY concentration on B

conversion and initiation efficiency of macroinitiator
[TiCl, ] = 0.2 mal/L; PVIPA = 0.5 g; Other conditions

are shown as in Fig.3
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Fig. 3 The effect of dosage of macroinitiators ( PVAc
and PVIPA} on the initiation efficiency

[DMP] = 3.5 x 10°? mal/L; [TiCly ] = 0.2 mol/L;

Other conditions are shown as in Fig.3
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Fig. 6 The effects of PVIPA concentration on B
conversion ard its initiation efficiency
[MPY] = 3.6x 107% molL; [TiCl,] = 0.2 mol/L; Other

conditions are shown as in Fig, 3
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Fig. 7 The effect of TiCl, concentration on IB conversion
and initiation efficiency of the copolymer PVIPA
[MPY] = 1.8 x 107 % mol/L; PVIPA = 0.5 g; Other

conditions are shown as in Fig. 3

HE 7 TELE & M T, TERE M, = AE
W EEESAEE  RIBRAGFLES ST

SIEN PVIPA 5[ A M R ZH X, H LR
BEEZE91%,PVIPA MBI RMERE EIE 70%.
2.3 EEXEPRRL

HEEEREYM RGBS, SRES
HBE(30 ~60C) BB, EHBBER TR
PIB, LA TIREH B EE® 2RIRE B
ZRMBETRE(-10CER)THE, RETRK
e, FREVERER, KPS EAET REAR
BB, M FEANIHESY . BIKE T
E4 Y0 Blit4T GPC A1'H-NMR i 8 , AL B
HEYHHMGEHEEREE .
2.3.1 ATESHTESH &8 BaRK4a
T5 &7 PVIPA B B IL R4 P 7E 40 51 BR
LB PIB S5 RS AN PVIPA ZEHL RN
GPC & .

1 | ]
20 22 24 26 28 30
Flution time {min)

Fig. 8 GPC traces of copolymer PVIPA (a} and
PVIPA-g-PIB(b)

a) PVIPA M, = 1.9x 10*, MWD = 2,07; b) PVIPA-
g-PIB M, =3.7x 10*, MWD =2.52
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Fig. 9 The 'H-NMR spectrum of graft copolymer PYIPA-g-PIB
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THE CATIONIC POLYMERIZATION OF ISOBUTYLENE BY GRAFTING FROM
PVAc AND ITS COPOLYMER

HUANG Li, WU Yixan, LIU Yaochang, QIU Yingxin, RAN Fen, WU Guanying
{ Befjing University of Chemical Technology . State Key Laboratory of Chemical R e Engineering, Beging 100029)

Abstract  Polyvinylacetate (PVAc) and a random copolymer of poly ( vinyl acetate- co-isopropenyl acetate )
(PVIPA) with number-average molecular weight ( M,) around 2 x 10" g/mol and molecular weight distribution
(MWD, M,/M_, < 2.5) were prepared by radical polymerization using AIBN as initiator. Then, the cationic
polymetizations of isobutylene were carried out by using the above PVAc or copolymer PVIPA as macroinitiator in
conjunction with coinitiator TiCl, at — 60°C in the presence of a small amount of additives. The effects of
macroinitiator, [ TiCl, ], the concentration of additives, such as 2,6-di-tert-butylpyridine ( DtBP) and 2-
methylpyridine {( MPY) on monomer conversion and initiation efficiency of PVAc or copolymer PVIPA were
investigated. The copolymerization product was extracted by methanol and petroleum ether to remove unreacted
macroinitiator and polyisobutylene, respectively, and thus the graft copolymer was obtained . The microstructure and
composition of the graft copolymers were characterized by GPC and ' H-NMR spectrum. The jnitiation efficiency of
PVIPA was higher than that of PVAc. The initiation efficiency of PVAc or PVIPA was increased to more than 90%
by introduction of a small amount of D¢BP and to around 60% by addition of an enough amount of MPY. The
initiation efficiency increased to near 70% with increasing the concentration of macroinitiator and TiCl, ,
respectively . The graft copelymer PVIPA- g-PIB, consisting of PVIPA backbone and PIB side chains of 35.2 mol %,
with M, of 3.7 x 10" g/mol and MWD of 2.52 could be obtained under proper reaction conditions. The average
molecular weight of PIB side chains in PVIPA-g-PIB was further calculated to be around 5.4 x 10° g/mol.

Key words Polyvinylacetate, Macroinitiator, Polyisobutylene, Cationic polymerization, Graft copolymerization



