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Abstract: The zero discharge process of coal to olefin wastewater achieves water resoutrce reuse and salt recovery
through three units: biochemical treatment, membrane treatment, and evaporation crystallization, significantly reducing
multiple impacts on the environment. The life cycle assessment results indicate that the evaporative crystallization unit
contributes the most to global warming potential, accounting for 32%. Optimizing energy management can reduce overall
emissions by 12% to 15%. Economic analysis reveals that the operating cost of this process accounts for 60% of the total
cost, with an average processing cost of $2.47 per ton, and steam and electricity consumption are the main expenses. The

study proposes to improve system efficiency by introducing high-performance equipment and modular design, and provides

improvement suggestions in chemical optimization and waste heat recovery.
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