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Performance of granular sludge-based nitritation with FNA inhibition under weakly acidic conditions. LONG Jing', XIE
Chao-wen', TANG Hao-ting', LI Ming-jun', LIU Wen-ru"** (1.School of Environmental Science and Engineering, Suzhou
University of Science and Technology, Suzhou 215009, China; 2.Jiangsu Collaborative Innovation Center of Technology and
Material of Water Treatment, National and Local Joint Engineering Laboratory of Municipal Sewage Resource Ultilization
Technology, Suzhou 215009, China). China Environmental Science, 2025,45(11): 6128~6136

Abstract: An airlift internal circulation reactor was used, and laboratory-cultivated full-nitrification granular sludge was inoculated
into a continuous-flow reactor. During long-term operation, a suppression strategy based on a free nitrous acid (FNA) concentration
of 150mg/L formed at pH 2.5 was applied to investigate the impact of high FNA concentrations under weak acid conditions on the
nitritation of granular sludge. The results showed that this suppression strategy strongly inhibited both aerobic ammonia-oxidizing
bacteria (AOB) and nitrite-oxidizing bacteria (NOB), but AOB exhibited a greater recovery capacity than NOB, enabling the
successful initiation of nitritation in the granular sludge reactor within one day. During stable operation, the ammonium removal rate
(ARR) reached 0.2~0.5kg/(m’d), and the nitrite accumulation efficiency (NAE) reached 100%. However, the granular sludge
nitritation process exhibited a cyclical deterioration pattern during long-term operation, necessitating periodic repetition of the
suppression strategy. Under weak acid conditions, the secretion of extracellular polymeric substances from granular sludge gradually
decreased, leading to the continuous deterioration of its structure. High-throughput sequencing results indicated that throughout the
duration of the experiment, the Nitrosomonas genus consistently dominated the AOB community in the granular sludge, while the
relative abundance of the NOB genus Candidatus Nitrotoga decreased from 5.2% to approximately 0%.

Key words: aerobic granular sludge; continuous flow reactor; nitritation; FNA inhibition; Nitrosomonas
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Table 1 Microbial community richness and diversity
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Fig.6 Changes in microbial community structure
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