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Abstract : This paper systematically reviews pollution characteristics across air, water, and solid waste,and evaluates
current abatement technologies alongside process controls like solvent recovery and intelligent manufacturing.
Furthermore, it explores green low-carbon pathways, specifically integrating wastewater and waste alkali resource
utilization with digital twin technology-from the perspectives of technological innovation, policy and standard
improvement, and industrial optimization. These insights aim to provide theoretical and practical references for the
industry’s sustainable transformation.
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