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Abstract: The components of petrochemical wastewater are complex, generally containing recalcitrant organic matter, emulsified oil,
heavy metals, and high salt content, exhibiting multiphase composite pollution characteristics. Conventional treatment processes are
difficult to achieve effective purification. The article systematically reviews the water quality characteristics and engineering treatment
status of petrochemical wastewater, exploring the optimization path of wastewater treatment processes from four levels: pretreatment,
biochemical treatment, advanced oxidation, and combined processes. The focus is on analyzing the engineering application strategies
of deep treatment technologies such as membrane separation, adsorption treatment, and deep nitrogen and phosphorus removal.
Research has shown that constructing a precise pre-treatment system for quality separation, enhancing the shock resistance of
biochemical treatment units, and coupling advanced oxidation and membrane separation technologies for deep treatment processes can
effectively solve the problems of difficult degradation, high volatility, and high salt pollution in petrochemical wastewater, which is an

effective way to achieve efficient purification and resource utilization of wastewater.
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