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Abstract [ Objective] Electronic chemical wastewater is characterized by complex composition, large content variations, and poor
biodegradability, requiring segregated treatment strategies to ensure stable compliance and resource recovery. This paper develops a
classified treatment system for high mass concentration organic wastewater, high-salinity wastewater, and low mass concentration
wastewater in an electronic chemical production project, with emphasis on the engineering performance of an integrated iron-carbon

micro-electrolysis-Fenton oxidation-coagulation-sedimentation pretreatment process. [ Methods ]|  High mass concentration organic
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wastewater was treated by the integrated “iron-carbon micro-electrolysis-Fenton oxidation-coagulation-sedimentation” process; high-
salinity wastewater was treated using a triple-effect evaporation-crystallization system; and low mass concentration wastewater was
treated using a “ hydrolysis-acidification-anoxic/oxic membrane bioreactor” biological process. Long-term operational data were
analyzed to evaluate treatment performance and key operating parameters. [ Results] The integrated pretreatment effectively degraded
refractory organics, achieving a stable chemical oxygen demand (COD) removal of 65%—70% and increasing the 5-day biochemical
oxygen demand (BOD;) to COD mass concentration ratio from <0.25 to 0.30-0.40. The triple-effect evaporation system achieved
coordinated optimization of evaporation efficiency and energy consumption through gradient temperature control and secondary steam
reuse, producing crystallized salt with purity above 95%. The pretreated effluent COD and ammonia nitrogen mass concentration
remained at 210-312 mg/L and 15. 2-28. 4 mg/L, respectively, consistently below the influent limits of the industrial park wastewater
treatment plant ( WWTP ). Techno-economic analysis showed reduced chemical consumption in the iron-carbon system and lower
energy demand in the evaporation system. [ Conclusion] The proposed segregated treatment system enables efficient degradation and

biodegradability enhancement of high mass concentration organic wastewater while achieving salt resource recovery from high mass

concentration wastewater. The system demonstrates stable performance and cost-effectiveness, indicating strong potential for large-scale

engineering application.
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Fig. 1 Wastewater Treatment Facilities in the Factory Area
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Fig.2 Pretreatment Process for High-Salinity and High Mass Concentration Wastewater
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Fig. 3 Process Flow of Low Mass Concentration Wastewater Treatment System
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Iron-Carbon Micro-Electrolysis, Fenton Oxidation,

and Coagulation-Sedimentation Process Unit
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