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Abstract

Achieving zero discharge of chromium containing wastewater in the steel coating industry is the key to solving environmental
bottlenecks and resource constraints. This article systematically studies the zero emission process chain that integrates pretreatment,
deep chromium removal, efficient concentration, and end solidification. Through the verification of the Yangzijiang Cold Rolling
Project at Shagang (with a scale of 480 m3/d), it is shown that the combination process of “chemical oxidation-reduction precipitation
— advanced detoxification oxidation — contact oxidation biodegradation — nanofiltration membrane salt separation — high-
pressure reverse osmosis — three effect evaporation crystallization” can achieve zero emissions throughout the entire process: the
effluent reuse rate is > 97%, the reuse water meets industrial reuse standards, and the leaching toxicity of chromium containing
sludge after stabilization is lower than the national standard limit. Technical and economic analysis shows that the cost of treating
one ton of water is about 28.5 yuan, and chromium resource recovery can reduce the overall cost by 18% -25%. Research has shown
that qualitative resource utilization and multi-level barrier control are the core paths to achieve a balance between environmental and
economic benefits.
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