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Controlling elementary reaction of bulk ring-opening copolymerization of
octamet hylcyclotetrasiloxane with Nf3 -aminoethyl-y -
ami nopropyl met hyl dimethyoxysilane

LUO Zhenghong' , CAO Zhikai*, ZHAN Xiaoli* , CHEN Fengqgiu’*, YANG Yongrong’
(* Department of Chemical and Biochemical Engineering, Xiamen University, Xiamen 361005, Fujian, China;

2pepartment of Chemical Engineering, Zhejiang University, Hangzhou 310027, Zhejiang, China)

Abstract: The bulk ring-opening copolymerization mechanism of octamethylcyclotetrasloxane (D.) with
NP -aminoet hyly -aminopropyl methyl dimethyoxysilane (APAEDMS) and its key controlling elementary
reactions were firstly investigated and demonstrated by means of the Monte Carlo method in this paper.
With condderation of the cost of computation as well as the precison of smulated results, a new
computational model was developed to smulate the reaction system based on the free volume theory and
the chemical reaction kinetic theory. The intrindc reaction rate constants were obtained by s mulating the
main elementary reactions of copolymerization. This paper indicatesfrom microscopic level : (1) The bulk
copolymerization mechanism of Ds with APAEDMS is an anion chainrreaction mechanism with the
characteristics of the step polymerization. (2) The chain-condensation reaction and its reversble reaction
are the key controlling elementary reactions of the copolymerization mechanism for the studied system,
while the chain initiation elementary reactions are not the key controlling elementary reactions of the
copolymerization mechanism for the studied system.
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Fg 2 Monte Carlo smulation of time
dependent polymerization rates under various
contrary initiation constants (Ku)

[ The other s mulation parameters are the same as
thosein Tab 1 Theinitiation constants (Ki1)
in smulationare: 1—32,2—-416, 3—0.8, 4-90]
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Fig 3 Monte Carlo smulation of converson
dependent average polymer degree under
various initiation constants (ks)

[ The other s mulation parameters are the same as
thosein Tab 1 The condensation constants (ks)
in smulation are: 1—20; 2—100; 3—0; 4—60]
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Fig 4 Monte Carlo smulation of conversion
dependent average polymer degree under
various contrary initiation constants (Ks)

[ The other s mulation parameters are the same as

thosein Tab 1 The condensation constants (Ks)

in dmulation are: 1—0; 2—22 5; 3—45; 4—60]
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