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Abstract: To address the issue of plastic solid waste pollution,this study aims to achieve its harmless disposal and
high—value utilization by employing thermodynamic simulation to investigate the energy efficiency of a supercritical
water gasification system for waste plastics.Based on the substantial energy recovery potential of waste plastics,a
supercritical water gasification system integrating hydrogen,heat,and power cogeneration was developed,and energy
self-sufficiency was achieved through the incorporation of waste heat recovery.On this basis,a sensitivity analysis
of process parameters was conducted,focusing on the effects of key parameters such as temperature,pressure,and
feed concentration on the performance of hydrogen — heat - power cogeneration,thereby determining the optimal
operating conditions of the gasification system.The results indicate that increasing the gasification temperature or
decreasing the feed concentration enhances the system exergy efficiency and improves hydrogen production and power
generation,while the heat supply capacity correspondingly decreases.In contrast,increasing the reaction pressure
reduces the system exergy efficiency,under which condition the system output is dominated by residential heating.
By comparing the effects of different process parameters,the optimal operating conditions for the plastic waste to
hydrogen - heat — power cogeneration system were determined as follows:a gasification temperature of 700 ° C,a feed
concentration of 5 wt%,and a reaction pressure of 22 MPa.
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