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Fig. 1 The relationship between conversion and

polymerization temperature at different concentrations of water
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Fig. 2 Effect of polymerization temperature on molecular weight
of PIB at different concentrations of water
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Fig. 3 GPC traces of PIB obtained at different
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Fig. 4 GPC traces of PIB obtained a1 different

concentrations of water in the polymerization systems
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Fig. 5 The plots of InM and I/ T, and their corresponding

recursive equations
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Fig. 6 The effect of concentrations of water on the

active energy of propagation
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EFFECTS OF WATER CONCENTRATION AND POLYMERIZATION
TEMPERATURE ON THE CATIONIC POLYMERIZATION OF
ISOBUTYLENE INITIATED BY MeOH/BF; SYSTEM

WU Yixian, GU Xiaolu, QIU Yinxin, FAN Guoqiang, WU Guanying
( Collzge of Materials Science and Engineering, Beijing University of Chemical Technology ,
The Key Laboratory of Science and Technology of Controllable Chemical Reactions, Ministry of Education . Beijing 100029)

Abstract The cationic polymenzations of isobutylene (IB) initiated by MeOH/BF; system in CH,Cl, were carried
out at various temperatures ( T,} from - 100°C to - 50°C in the presence of different concentrations of water
([H,0]) from 1.5 x 1072 mol/L t0 4.6 x 10™* mol/L in the polymerization systems. The effects of [HZO] and T,
on the conversion, molecular weight and molecular weight distribution (MWD) of the product polyisobutylene ( PIB)
were investigated in order to make use of the trace of water which is impossible to remove from the polymerization
system. The equations based on molecular weight with T, were obtained and the corresponding active energy of
degree of polymerization ( E,) were also calculated at [ H,0] of 1.5 x 107° mol/L,2.2 x 10™* mol/L,2.9 x 10°°
mol/L,3.5 x 107 mol/L and 4.6 x 10™° mol/L respectively. The results showed that both [H,0] and T, did affect
the cationic polymerization of IB and the molecular parameters of PIB, In the cases of different [ H,0] of 1.5 x
107" mol/L, 2.2 x 10”° mol/L and 3.5 x 10" mol/L, the conversions increased with T, from - 100C to - 80C,
reached the maximum around - 70°C ~ - 80°C, and then decreased with T, from — 70°C to - 50°C. It was
shown that T, affect on molecular weight more obviously at low [ H, 0] than that at high [H,0]. Molecular weight
increased and MWD narrowed with decreasing T, and/or {H,0]. On the other hand, traces of water in the
polymerization systems did the disadvantageous effects on the IB cationic polymerization. All E, was minus at
different [ H,0] and it increased from — 40 k}/mol to - 17 kJ/mol when [ H, 0] increased from 1.5 x 10”* mol/L to
4.6 x 10~ mol/L. It indicates that the disadvantageous influences of H,0 on the polymerization processes, the
molecular weight and its distribution would become more serious when [H,0] and/or T, increased. H, O restrained
the propagation of polymer chain and accelerated the side reactions of active centers, such as chain transfer reaction
and termination, which leading to low molecular weight and broad molecular weight distribution .
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