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Table 1 Elementary reactions of styrene polymerization initiatied by mono- and difunctional initiators
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Fig. 1 Conversion versus time ;'or bulk thermal

polymerization of styrene at varicus temperatures
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Fig. 2 Conversion versus time for bulk polymerization of

styrene at varions DMDEHPH concentrations at 60°C
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Fig. 3 Conversion versus time for bulk polymerization of

styrene at various DMDEHPH concentrations at 70°C
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Table 2  FEffect of reaction temperature on R, and initiator efficient

([ 0—0 1, = 0.08 mol/L)

T R, x 10° K x 10F f
328.15 £.482 5.185 0.530
333.15 14.11 8.694 0.548
338.15 22.48 13.96 0.537
343.15 36.55 22.89 0.563
48.15 56.72 35.12 0.552
353.15 £9.70 57.08 0.578

Table 3 Effect of DMDEHPH concentration on R, and initiator efficient

(1 R, % 10° 7 R, x 10° f
mol/L (60C) (60°C) (70C) (70°C)
0.02 7.107 0.560 18.37 0.572
0.4 10.12 0.558 26,11 0.568
0.08 14,11 0.548 36.39 0.558
0.12 16.93 0.532 43.76 0.544
0.16 14.35 (¢.526 50.25 (.543
0.20 21.45 0.522 55.40 (.532
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Fig. 7 Plot of reciprocal number average degree of polymerization

versus rate of polymerization for styrene
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KINETICS OF STYRENE POLYMERIZATION INITIATED BY
DIFUNCTIONAL INITIATOR

SHENG Weichen, SHAN Guorong, HUANG Zhiming, WENG Zhixue
( State Key Laboratory of Chemical Engineering, Polymer Reaction Engineering Division ,
Department of Chemical and Biochemical Engineering , Zhejiang University , Hangzhou  310027)

Abstract

polymerization rate and polymer molecular weight simultaneously. As a novel initiator, the decomposition rate

Compared with the conventional monofunctional initiators, the multifunctional initiators can increase the

constant , initiator efficiency and chain transfer constant to the initiator are iis basic parameters. However, these basic
parameters have rarely been determined, and the mechanism and the kinetics have not been studied.In the present
paper,a new kind radical initiator, 2, 5-dimethyl-2, 5-di { 2-ethylhexanoylperoxy ) hexane ( DMDEHPH ), has been
utilized to initiate styrene polymerization in the temperature range of 55 ~ 80°C and DMDEHPH concentration range
of 0.01 ~ 0.10 mol/L.The effects of initiator concentration, monomer concentralion and reaction temperature on the
polymerization rate were investigaied in details. The increase of monomer concentration, initiator concentration and
reaction temperature all can increase the polymerization rate. The relationship of polymerization rate and the
corresponding concentration shows that the orders of polymerization rate to active group of initiator concentration and
monemer concentration are 0.5 and 1.0, respectively, which validates the correctness of kinetic model presented from
the mechanism of polymerization. The activity energy obtained from the polymerization rate constants at various
temperatures is 92.0 kJ/mol. The initiator efficiency is in the range of 0.55 + 0.03 under the experiment conditions,
and the initiator efficiency decreases with the increase of initiator concentration. Considering the decomposition
degree of O—0O bonds during the polymerization , the chain transfer constants to DPMDEHPH and monomer are 0,037
and 0.59 x 10™* at 60°C ,and 0.048 and 0.75 x 10™* a1t 70°C , Tespectively .

Key words Difunctional initiator, Initiator efficiency, Styrene, Polymerization kinetics



