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Simulation study on microscopic mechanism of oriented gasification of PVC in
supercritical water and its hydrogen production and dechlorination characteristics
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(1. Shandong Zhongshiyitong Group Co., Ltd., Jinan 250000, Shandong, China; 2. School of Nuclear Science, Energy and Power
Engineering, Shandong University, Jinan 250061, Shandong, China)

Abstract: To address the high dechlorination energy consumption and formation of toxic by-products in traditional treatment of waste
PVC, the reaction force field molecular dynamics (ReaxFF-MD) method was employed to study the directional gasification mechanism
and product regulation rules of PVC in supercritical water. By constructing supercritical water system and steam system the effects of
system type, temperature (2700~3300 K) and reaction time (0~1500 ps) on product distribution were revealed. The results show that
compared with the steam system, the supercritical water system can significantly enhance PVC decomposition. Increasing temperature
further promotes carbon-chain cleavage and dechlorination reactions. At 3300 K, 93.3% ( ratio of the amount of chlorine in HCl to that in
PVC) chlorine is removed in the form of chlorine, with no chlorinated hydrocarbons or dioxin-like by-products detects. The reaction
exhibits a two-stage pathway: Rapid dechlorination within the first 300 ps, followed by deep carbon-chain cracking and gas formation. In
supercritical water system, dissociation of water molecules produces abundant *OH and <H, which accelerate PVC bond cleavage and
enhance hydrogen formation through radical coupling and water-gas reactions.
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Fig. 1 Models of water molecules and PVC molecules chain
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Fig. 2 PVC molecular chain after structural optimization
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Fig. 9 Effect of reaction time on HCI molecule number
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