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Abstract [ Objective] The characteristics of leachate from municipal household waste incineration power plants, which features
high ammonia nitrogen concentration and is difficult to treat, are addressed in this paper. The application efficacy and optimization
strategies of vacuum rectification for nitrogen removal are investigated to provide theoretical support and technical guidance for its
engineering application. [ Methods] A dual-tower ( decarbonization and denitrification) collaborative experimental system for vacuum
rectification was constructed in this experiment. The anaerobic effluent from an incineration plant in Jiangsu Province ( with an
ammonia nitrogen mass concentration of 1 600-2 200 mg/L) was used as the research subject. The effects of operating parameters—
including temperature (80-100 °C ), pressure (—0.05 — —0.03 MPa), and pH value (8.0-10.5)—on ammonia nitrogen removal
efficiency were systematically investigated. Process parameters were subsequently optimized through orthogonal experiments. [ Results ]

Under the optimal conditions, which were determined by comprehensively considering treatment efficiency and energy consumption
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(temperature of 100 °C, pressure of —0.05 MPa, pH value of 9.5), the ammonia nitrogen removal rate of the system exceeded
90. 6%, and the effluent ammonia nitrogen mass concentration was stably maintained at 100-150 mg/L. Concurrently, a 60% —70%
removal of alkalinity and a 35%—50% removal of hardness were achieved by the process. Furthermore, the 10%—15% ammonia water
that was recovered could be utilized for flue gas denitrification, enabling resource utilization. [ Conclusion ]  Vacuum rectification
technology for nitrogen removal is proven to be effective in treating high-ammonia-nitrogen leachate, offering the advantages of high
removal efficiency and significant potential for resource recovery. Among the coupled multi-factor effects, pH is found to be the most

significant influencing factor, followed by temperature. Although this technology is required to be integrated with advanced treatment

processes to meet the grade A discharge standard, the nitrogen pollution load is substantially reduced, and excellent prospects for

engineering application are demonstrated.
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Tab.2 Design Influent and Effluent Quality for
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Fig. 1 Process Flow of Distillation Denitrification
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Tab.3 Main Design and Operation Parameters of the Distillation Denitrification System
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Fig.2 Ammonia Nitrogen Removal Efficiency under

Different Temperature Conditions
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Fig. 3 Ammonia Nitrogen Removal Efficiency under

Different Pressure Conditions
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Fig. 6 Alkalinity in Influent and Effluent
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