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Development and Application of Integrated Pilot—Scale Equipment for Oil and Suspended
Solids Removal from Coal Chemical Carbonization Wastewater
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Abstract: Low-temperature carbonization wastewater in the coal chemical industry is characterized by a complex
composition, high oil content (e.g., tar), and abundant suspended solids (e.g., coal dust). If directly discharged into the
subsequent phenol and ammonia recovery unit, it will cause severe equipment blockage and massive emulsification of
extraction solvents, thereby seriously affecting production operations and resource recovery efficiency. Addressing these
wastewater characteristics, an integrated pilot-scale equipment for oil and suspended solids removal was developed in this
study, featuring a core process of "ultrasonic demulsification (with demulsifier) + coalescing deoiling + turbidity-removal
filtration." The system operates synergistically through an integrated deoiling unit, a static flow deoiler, and an integrated
solids removal unit, achieving effective removal of heavy oil, light oil, and suspended coal dust. Continuous pilot-scale
operation results indicate that the combined process demonstrates stable treatment performance and strong resistance to shock
loadings. The overall oil removal rate is >80%, and the suspended solids removal rate is >90%. The effluent quality meets the
influent requirements of the subsequent phenol recovery unit, providing reliable data support and a theoretical basis for the
engineering scale-up and industrial application of this process.
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