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Abstract: To address the issue of poor performance in the biological aerated filter (BAF) of the
third phase at the Tangxun Lake Wastewater Treatment Plant under low-temperature winter conditions,
this study established three parallel pilot-scale BAF units to systematically investigate the impacts of key
operational parameters including carbon source type, carbon source dosage, air—to—water ratio, and
alkalinity on nitrogen removal efficiency during winter. The results demonstrated that a composite
carbon source which was primarily composed of ethanol with trace amounts of other substances such as
methanol outperformed sodium acetate, with optimal treatment efficacy achieved at a controlled C/N ratio
of 6, and under this condition, an air—to—water ratio of 4 coupled with supplementation of two times the
alkalinity enabled total nitrogen (TN) and ammonia nitrogen (NH,’~N) removal efficiencies to reach
72.61% and 92.97%, respectively. Therefore, correct carbon source selection, reasonable carbon—to—
nitrogen ratio regulation, optimized air—to—water ratio setting, and sufficient alkalinity supplementation

can significantly improve the denitrification efficiency and nitrification stability of BAF systems.
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Fig.1 Schematic diagram of pilot-scale setup
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Fig.2 Comparison of pollutants removal under different

carbon sources and C/N ratios
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