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Treatment technologies and economic analysis of pharmaceutical residues in wastewater

Ximing Hou
Shandong Experimental High School, Zibo, Shandong

[ Abstract] As a typical class of emerging contaminants, pharmaceutical residues are widely present in hospital
effluents, domestic sewage, and pharmaceutical industrial wastewater. They pose significant environmental
persistence, biological toxicity, and risks of antimicrobial resistance. Traditional treatment processes are often
ineffective in removing these trace pollutants, necessitating the development of more efficient remediation
technologies. This paper reviews the major current treatment methods for pharmaceutical residues, including
biological treatment, adsorption, membrane separation, and advanced oxidation processes. A systematic comparison

is made based on technical characteristics and economic feasibility, and optimized treatment strategies and future

development trends for different application scenarios are discussed.
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