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Fig. 1 Comparison of experimenial data with that calculated by

Equation (4} of VC homopolymer
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Equation {4)
Table 1 7, and T, of several polymers'
Polymer T,(K) T.(K)

Poly- iso-butene( PiB) 202 252
Polyurethane elastic body (PU) 238 288
Polymethyl ethylacrylate (PMEA} 335 385
Polystyrene (PS) 3713 423
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Fig. 3 Effect of 7, on curves of Equation { T, = 409 K}
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Fig. 4 Effect of PMI content (the number) on curve of E'-T

Tahle 2 Effect of the amount of PMI on A{lgE’ )

PMI(w% ) B(E™) 1g(E™) A(lge”)
0 8.756 6.822 1.934
10 8.585 6.990 1.395
15 8.581 7.282 1.299
20 8.546 7.965 0.581
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Fig. 6 tand-T curve of VC/PMI copolymer

Table 3 Effect of the amount of PMI on bending tand

PMI(wi%) (tand )y
0 0.987
10 0.703
15 0.490
20 0.181
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Fig. 7 Companison of bending lgE’-T curve between PVC, VC/PMI
copolymer and YC/PMI/AN terpolymer
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Fig. 9 TandT of PVC, VC/PMI copolymer and VC/PMUAN
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Table 4 Comparison of DMA data between PVC, VC/PMI and VC/PMI/

AN copolymer
Polymer lg( E'*) 1g( E) AllgE’) tand
PVC §.756 6.822 1.934 0.987
VC/PMI 8.585 6.990 1.595 0.703
VC/PMI/ AN 8.723 8.049 0.674 0.243,0.614
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Fig. 13  Effect of the amount of AN on the VSP of VC/PMI/AN
terpolymer{ PMI = 10% )
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HEAT RESISTANT PROPERTIES OF VINYL CHLORIDE-N-
PHENYLMALEIMIDE (-ACRYLONITRILE) SUSPENSION
POLYMERIZED COPOLYMER

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

Abstract  Vinyl chloride/ V-phenylmaleimide copolymer ( VC/PMI)} and vinyl chloride/ N-phenylmaleimide/
acrylonitrile terpolymer { VC/PMI/AN) were synthesized in the suspension copolymerization process for improving the
heat resistance of poly{vinyl chloride) (PVC) . This paper emphasized on the studies on the characterization of the
heat resistant properties of these three ( co) polymers mainly by means of dynamic mechanical experiment with the
change of storage modulus ( E”}, change rate of E’ with temperature and mechanical loss factor (tand) near the
glass transition . The Vicat softening point { VSP) was also tested supplementally for comparison. The lower the
change rate of E’ with temperature 1s, the higher the heat resistance of VC/PMI and VC/PMI/AN will be . The effects
of the amount of PMI and AN in the recipes of copolymerization on the change rate of E’ with temperature ,tand and
VSP were also investigated . The resulis show that the increase of the amount of PMI will increase the rigidity of the
backbone of the copolymer chain so as to improve the heat resistance. On the other hand, the introduction of AN into
the copolymer will give more uniform distribution of PMI unit or segment in the backbone, and thus improves the heat
resistance of the copolymer further.It is discovered that there are two peaks of mechanical loss or two glass transilion
temperatures of VC/PMI/AN copolymerization product. It may be interpreted from the higher reactivities of PMI and
AN than VC. During the copolymerization process of VC, PMI and AN, the more active PMI and AN will
copolymerize more rapidly and will consume entirely at conversion of about 45% ~ 50% . Thereafter, VC continues to
homopolymerize to form PYC homopolymer until a final conversion of 85% . Actually, the final product is a mixture of
VC/PMVAN terpolymer and homo-PVC, showing two T's.

Key words Vinyl chloride, N-phenylmaleimide, Copolymer, Heat resistant property



