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Enhanced Biological Nitrogen Removal from Rural Domestic Wastewater Using Brewery Wastewater as an
External Carbon Source Based on C/N Ratio Regulation
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[Abstract] The carbon—to-nitrogen (C/N) ratio of rural domestic wastewater is generally low, resulting in
inefficient biological nitrogen removal due to insufficient carbon supply, while conventional external
commercial carbon sources are costly. In this study, brewery wastewater was employed as an alternative carbon
source, and the feasibility and regulatory approach for enhancing biological nitrogen removal were systematically
investigated based on a C/N dynamic regulation strategy. By comparing the treatment performance at different
dosing points, a real-time C/N regulation method was established according to fluctuations in influent water
quality. The combined eftects of carbon source dosing on sludge yield and phosphorus removal chemical
consumption were analyzed, and a strategy to cope with seasonal supply disruption risks was proposed. The
results showed that the COD concentration of brewery wastewater reached 30,000—45,000 mg/L, with a BODs
/COD ratio greater than 0.55, indicating excellent biodegradability. Dosing at the rear end of the grit channel
exhibited stronger shock-load resistance than dosing at the front end of the anoxic tank, and the effluent total
nitrogen could be stably controlled at approximately 4.75 mg/L. After dosing, phosphorus removal chemical
consumption decreased by over 40%, while sludge yield increased by about 15%-25%. A flexible switching
mechanism prioritizing brewery wastewater supplemented by commercial carbon sources was established to
effectively mitigate seasonal supply interruptions. This study provides a theoretical basis and technical reference
for low-cost nitrogen removal upgrading of rural wastewater treatment plants in regions with concentrated
brewery industries.
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