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Figure 1 Scheme of the acetalization of polyvinyl alcohol
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Figure 2 Scheme of the dechlorination of polyvinyl chloride when heated with zinc
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Figure 3 Possible reaction directions of neighboring chlorines
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Figure 4 (a)Flow chart of algorithm of the program and (b) Procedure of a specific modeled reaction

of a PVC chain with the degree of polymerization of 10
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Table 1 Results of the maximum reaction extent at different degrees of polymerization

O P1 P2 P3 P Ps Ps P7 Ps P s
1000 0. 8760 0. 8620 0. 8640 0. 8700 0. 8480 0. 8600 0. 8700 0. 8460 0. 8620 0. 0106
2000 0. 8640 0. 8470 0. 8460 0. 8630 0. 8640 0. 8700 0. 8530 0. 8620 0. 8586 0. 0088
5000 0. 8612 0. 8624 0. 8556 0. 8640 0. 8680 0. 8616 0. 8584 0. 8548 0. 8608 0. 0044

10000 0. 8548 0. 8602 0. 8586 0. 8618 0. 8550 0. 8566 0. 8602 0. 8664 0. 8592 0. 0039
50000 0. 8633 0. 8592 0. 8607 0. 8584 0. 8602 0. 8623 0. 8608 0. 8599 0. 8606 0. 0016
100000 0. 8600 0. 8606 0. 8614 0. 8601 0. 8614 0.8611 0. 8588 0. 8591 0. 8604 0. 0009
500000 0. 8603 0. 8606 0. 8600 0. 8608 0. 8607 0. 8604 0. 8606 0. 8606 0. 8605 0. 0003
1000000 0. 8606 0. 8606 0. 8608 0. 8606 0. 8605 0. 8605 0. 8605 0. 8604 0. 8606 0. 0001
10000000 0. 8606 0. 8606 0. 8605 0. 8606 0. 8606 0. 8605 0. 8605 0. 8606 0. 8606 0. 00005
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rotating units in the chain as the reaction progresses
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Computer Modeling of Probability Effect in the
Chemical Reactions of Polymers

LIU Di'.ZHANG Huafeng”.LU Yun""
(1. School of Chemistry and Chemical Engineering, Nanjing University, Nanjing 210093, China:

2. Department of Electronic and Information Engineering Xi'an Jiaotong University, Xi "an 710049, China)

Abstract . Probability effect is one of the most important factors that influence the chemical
reactions of polymers- A case in point is the dechlorination of polyvinyl chloride (PVC) when heated
with zinc- Under the assumption that the probability of reaction of each adjacent pair of unreacted
substituents is the same; Flory predicted that the theoretic value of the maximum extent of this reaction
was 86.47% (or 1 — e’ ) via recursion method- In this article, under a different assumption that each
unreacted substituent reacts with its adjacent substituent on either side with equal possibility, the
reaction of one polymer chain was modeled by computer programming- The result indicated that the
maximum extent of this reaction was 86- 06%0. In the meanwhile. taking advantage of the fact that the
instructions in the program were related to the intramolecular rotation of each freely rotating unit in the
polymer chain; the procedure of this reaction was predicted and discussed and the kinetic plot which was
in agreement with experiment result was obtained-

Key words: Chemical reactions of polymers; Probability effect; Computer modeling



