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Abstract [ Objective] This study aims to systematically investigate the impact of nitrification liquid recirculation ratios on the
treatment efficiency of food industry wastewater, focusing on the differences in nitrification and denitrification performance under various
recirculation configurations in a three-stage anoxic/oxic ( AO) system. Additionally, the study examines the effect of recirculation
ratios on the degradation mechanisms of dissolved organic matter (DOM). [ Methods] A three-stage AO process was modeled using a
dual-recirculation system (400% ) and a single-recirculation system (200% ). The treatment performance was quantitatively compared in
terms of ammonia nitrogen and total nitrogen (TN) removal efficiencies. Fluorescence spectroscopy and two-dimensional correlation
analysis were employed to explore the degradation patterns and efficiencies of DOM, specifically focusing on humic-like and fulvic-like
substances. [ Results] Increasing the recirculation ratio significantly enhanced the nitrification and denitrification capabilities of the

three-stage AO system. In dual-recirculation system, ammonia nitrogen and TN removal efficiencies were stabilized at 97. 4%=+2. 8% and
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91. 6%=+3. 3%, respectively, with average effluent ammonianitrogen and TN mass concentrations of (1.3+0.5) mg/L and (5.7+1.8)
mg/ L., meeting discharge standards. Fluorescence spectroscopy revealed that microbial activity was higher in dual-recirculation system
compared to the single-recirculation system, with significantly improved degradation of fulvic-like and humic-like substances. Two-
dimensional correlation analysis indicated that while changes in the recirculation ratio did not alter the degradation sequence of DOM, the
dual-recirculation system exhibited superior degradation efficiency, with fulvic-like substances being degraded prior to humic-like
The dual-recirculation system significantly improves the removal efficiency of ammonia nitnogen and TN in

substances. [ Conclusion ]

treatment of food industry wastewater while enhancing the degradation of fulvic-like and humic-like substances in DOM. These findings

provide critical theoretical support and practical guidance for optimizing three-stage AO processes in engineering applications.
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Fig.2 Variations of Influent and Effluent COD, and Influent pH Value (a) Double Reflux; (b) Single

Reflux System and Variations of Influent and Effluent Ammonia Nitrogen and TN Concentration as well as

AOE; (c¢) Double Reflux; (d) Single Reflux System
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Fig. 6 Two-Dimensional Correlation Spectra under Different Reflux Ratios
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