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Fig. 1 Critical feed ratio of dual phase continuity for VC-PMI
copolymerization system
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Fig.2 Effect of PMI content on curve of IgE"-T of VC-PMI
copolymer ( The number upon the curve is the content of
PMI% }
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Fig. 3 Critical feed ratio of dual phase continuity for VC-
PMI-AN terpolymerization system
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Fig. 4 Fifect of the amount of AN on bending lgE’-T curve
of VC-PMI-AN terpolymer { PMI = 10% )
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Fig.5 Bending tand-T of PVC and VC-PMI-AN terpolymer
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Fig. 6 TEM photo of VC/PMI/AN {85/
10/5) copolymerization product{20000K}
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Fig. 7 TEM photo of YC/PMI/AN (80/
10/10) copolymerization product(20000K)

Fig. 8 TEM photo of VC/PMI(80/20)
copolymerization product( 20000K)
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Fig. 9 Morphology model of heat resistant PVC
— PVC (petwork 1); — Heal resistant agent
({network 2)
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HEAT RESISTANCE MECHANISM OF HEAT RESISTANT POLYVINYL CHLORIDE

DU Miao, WENG Zhixue, SHAN Guorong, HUANG Zhimipg, PAN Zuren
(Institute of Polymer Engineering, Zhejiang University, Hangzhou 310027)

Abstract The heat resistant properties of polyvinyl chloride (PVC} are very poor,so that PVC resin can not be
used in many cases.In order to enhance the heat resistant properties of PVC, N-phenyl maleimide (PMI) and/er
acrylonitrile (AN} monomer units were introduced into the PVC chain to prepare heat resistant VC-PMI copolymer
and VC-PMI-AN terpolymer by suspension polymerization. The Vicat softening point ( VSP), glass transition
temperature { 7, ) , dynamical mechanical behavior and morphological structure of heat resistant VC-PMI copolymer
and VC-PMI-AN terpolymer were studied in detail . The results showed that the VSP and T, of the heal resistant PYC
increased with the content of PMI or AN. When the content of the heat resistant monomer units was high than a
critical value, the increasing rate of the heal resistant properties was changed,two tand peaks appeared, and a dual
phase continuity structure, named as “stiff chain frame work”, was formed. On the basis of these experimental
phenomena,a new concept that the “stiff chain frame network” can increase the heat resistant properties of the heat
resistant PVC was presented. A heat resistant mechanism was discussed and its physical model was proposed also.
The results of dynamic mechanical analysis revealed that the polymers had only one tand peak in most cases,
however, two tand peaks appeared with increasing of the content of AN. The miscibility of the heat resistant agent
(VC-PMI copolymer or VC-PMI-AN terpolymer) and PVC will influence the formation of the “stiff chain frame
network” .

Key words Heat resistant PVC, Heal resistance mechanism, Stiff chain frame network, Miscibility



