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Design of an Integrated Treatment Scheme for High—Concentration Organic Wastewater and
Odorous Exhaust Gas in the Pharmaceutical Industry

Lu Ying

Jiangsu Boyue Environmental Protection Technology Co., Ltd., China Jiangsu Xuzhou 221000

Abstract: The high-concentration organic wastewater and odorous exhaust gas generated during the production
process in the pharmaceutical industry contain various refractory organic pollutants and have characteristics such as
high toxicity, high salinity, and high organic load, posing a serious threat to the ecological environment and human
health. In response to the problems of poor stability and difficulty in meeting standards of traditional single treatment
technologies, this paper constructs a collaborative governance system integrating source reduction, process control, and
end purification, and proposes a multi-stage coupling technical route of "physical-chemical pretreatment - biochemical
degradation - advanced oxidation - adsorption purification - catalytic oxidation". Through physical-chemical means to
reduce the pollution load, the biochemical system achieves the decomposition of organic matter, advanced oxidation and
adsorption purification enhance deep treatment, and catalytic oxidation further removes residual pollutants. The results
of engineering practice show that the COD of the effluent can be stably reduced to below 50 mg/L, and the removal rate
of VOCs in the exhaust gas exceeds 95%. The treatment process operates stably with controllable energy consumption,
providing a reliable solution for the collaborative treatment of high-pollution wastewater and exhaust gas in the
pharmaceutical industry and offering a replicable technical path for achieving green manufacturing and clean emissions.

Keywords: Pharmaceutical wastewater; Odorous exhaust gas; Integrated treatment; Advanced oxidation; VOCs control
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