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Effect of High Ammonium on Nitrogen Removal in an Partial Nitritation-

ANAMMOX Process with Reflux System

LI Xiang'?, CUI Jian-hong'?, YUAN Yan'*, HUANG Yong'?, YUAN Yi'?, LIU Xin'"

(1. School of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215011, China;
2. Institute of Environmental Biotechnology, Suzhou University of Science and Technology, Suzhou 215011, China)

Abstract: The effect of influent ammonia on nitrogen transformation characteristics and microbial communities in partial nitrification-
anaerobic ammonia oxidation (PN-ANAMMOX) process was studied by using a series of partial nitrification and ANAMMOX process
with air-lift reflux device. The results showed that when the influent ammonia concentration was increased to 700 mg + L ™" and the
nitrogen volume load was stabled at 2. 8 kg« (m®-d) ™', the fluctuation of pH value was very small in aerobic and anaerobic zone. In
the aerobic and anaerobic zone, FA concentrations were maintained at 5 mg-L™", 10 mg+L ™", respectively, which did not inhibit the
growth of microorganisms. Nitrite produce rate was stabled at 1.5 kg+(m®-d) ™' in the aerobic zone, and nitrogen removal rate was
stabled at 31.49 kg-(m’-d) ™' in anaerobic zone, the total nitrogen removal rate was stabled at 1. 67 kg+(m’-d) ~" in combined
process. When the influent ammonia concentration was increased to 900 mg-L™", the FA and FNA concentration were increased in
each areas, total nitrogen removal rate was decreased and stabled at 1. 52 kg- (m’+d) ~'. The nitrite was accumulated in the anaerobic
zone, and there was no significant inhibition of ANAMMOX bacteria. Our findings indicated that the reflux can effectively alleviate the
fluctuation of pH in each area, and dilute FA concentration which is toxic to microorganisms.

Key words: ANAMMOX ; partial nitritation; reflux system; nitrogen removal efficiency; substrate concentration
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Table 1  Probes used for the FISH and the corresponding hybridization and washing conditions

AN FEH I (57-3") FAEHEY) ekt H BERe NaCl SCHik
/% /mol L~

EUB338 GCTGCCTCCCGTAGGAGT K EY
EUB338-11 GCAGCCACCCGTAGGTGT % EUB 338 REEHAY FITC 40 50 [17,18]
EUB338-1I GCTGCCACCCGTAGGTGT  EUB 338 RALEHMAY
NS0190 CGATCCCeTGCTTTTCTCC DIROELIATS] Cy3 55 20 [19]
AMX368 CCTTTCGGGCATTGCGAA ANAMMOX AMCA 15 338 [20]
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Fig. 2 Change of nitrogen concentrations and nitrogen removal efficiency in PN-ANAMMOX process
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