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Abstract [ Objective] To address production safety hazards and corrosion caused by the continuous generation of hydrogen sulfide
(H,S) in activated carbon adsorption oil removal tower during metallurgical-mining wastewater treatment, this paper systematically
analyzes the causes and key influencing factors of H,S formation, and develops a synergistic control strategy integrating multi-pathway
inhibition and disinfection/oxidation to achieve source suppression and efficient removal. [ Methods | Water quality monitoring and
process investigations were conducted to elucidate the H,S generation mechanism under complex field conditions. A series of tests,
including air aeration, ozone oxidation, hydrogen peroxide dosing, and an integrated ozone-aeration process, were set up to
comprehensively evaluate the effects of different control modes on H,S and sulfate-reducing bacteria ( SRB). [ Results| SRB,
represented by Desulfovibrio, reduced SO to H,S using organic carbon as an electron donor under low-oxygen conditions, which
constituted the dominant pathway for H,S formation in the system. Both ozone and hydrogen peroxide rapidly oxidized H,S and

inactivated SRB, while aeration increased dissolved oxygen and suppressed anaerobic metabolism, thereby reducing H,S production.
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Comparative analysis showed that the combined ozone-aeration process delivered the best overall performance in removal efficiency,

operational stability, and cost-effectiveness, achieving 100% H,S removal, over 99% SRB inactivation, and maintaining dissolved

oxygen at 4-5 mg/L. [ Conclusion ]

High nutrient availability, elevated temperature, low dissolved oxygen, and the abundance of

SRB are the key conditions promoting H,S formation. The combined aeration inhibition-ozone disinfection process markedly increases

system redox potential through the synergy of dissolved oxygen regulation and advanced oxidation, thereby suppressing SRB metabolism

and enabling source control and long-term stable mitigation of H,S. This paper provides theoretical support and technical guidance for

treatment and safety risk control of metallurgical and mining wastewater.
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Fig. 1 Experimental Device for Activated Carbon Deoiling Tower
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Fig.2 Analysis of Microbial Community Composition
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Fig.3 Variation of Water Quality Indices under Air Aeration Alone with Time
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Fig.5 Variation of Water Quality Indices under H,0, Alone with Time
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Fig. 6 Variation of Water Quality Indices under Simultaneous O; and Aeration with Time
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