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Fig. 1 1-[5t],/[5t], and -In{[St];/[St],} as functions
of time
T =50TC ;[ St]o = 82/100mL; [ »-BuLi] = 3 X 10 *madl /L
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Fig. 2 &, as a function of [POK]
T =50C ,[St], = 82/100mL
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Fig. 3 1/E as & function of [ n-BuLi]®*
The conditions are same as Fig. 2.
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CROSS-ASSOCIATION DYNAMICS OF LIVING SPECIES OF BIMETALLIC
INITIATING SYSTEM IN LIVING POLYMERIZATION OF STYRENE

FAN Chi, YING Shengkang
(Lab of Living Polymerization , East China University of Sciences and Technology, Shanghai 200237)
LIU Qing
( Research Institute of Beijing Yanshang Petrochemical Group Co. & Lid, Beijing 102500)

Abstract  The dynamics of living polymerization of styrene was studied with alkyllithium/potassium
alkoxide as bimetallic initiator and cyclohexane as solvent. It was found that the apparent propagation rate
constants ( k,,) increased greatly with little increasing of K/Li rativs and in linear relationships with the
concentrations of potassium alkoxide ([ POK])when K/Li ratios were fower that 0.1. And the slopes of
k,,-[ROK] lines increased with the decreasing of alkyllithium concentrations. This dynamics feature can
not be explained quantitatively by the ordinary association dynamics model which ignored the cross-
association between the propagation species with different metallic ion. In this paper, a new dynamics
model on cross-association concept was established and the dynamics feature of living polymerization of
styrene can be interpreted satisfactorily. The propagation rate constant of potassium species( 2,) and the
constant group, (K,/2)"3/K;, of dissociation constants of cross-association species { K3)and lithium
species ( K; ) were derived by curve fitting and led to values of 7.1 X 10° (mol/L) ! min~"! and 67
{mol/L)} %7 respectively at a polymerization temperature of 50C .
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