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FA ¥R B2 LSRG E RO AR Ak, SR EIE 4 AOB HRYERE |-, DU LTS IR M4, TFHUGREE, B2EAR FA HEE S
FEF R A A AR RS = AR TR (SNiPR) AR (b A, (LA FA 0] AOB 7 PR § 3 J1 248 AL , FREAT 5124 9T
FEREW], 0.7 mg-L™' <SFA<50.2 mg-L' B, B FA WEETHE, SNiPR(LL N/VSS 31) G TR, 25 FA=50.2 mg L'
IF, SNiPR B FA MR8 THE TR, JoH2Y FA WRIE & T 687. 1 mg-L~'I, SNiPR IAZLEHFTE 0 g- (g-d) ~', BT AOB TH
B 58 A4 AHX T Haldane | Edwards-1#, Edwards-2#, Luong il 8l Jy 5 #E7 | Aiba #578 feih & AR FA X AOB 16 P 1 #
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11.78 mg-L~"; #1450 (K,) K 153.74 mg-L ™.
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Inhibitory Kinetics of Free Ammonia (FA) on 'Ainglqni'”a-oxidizing“"' B*ﬁcﬁgrga
(AOB) ” - [V 4 ol P

SUN Hong- Weil’zl YU Xue'?, GAO Yw'xue Lf Wel -weit, QI Guo pmg ,&U Ju)_an * 2
(1. School of Envtronmental and Municipal Epgmeérln Lanzhou Jiaotong Umver@lty, Lanzhou 730070, China; 2! Gansu Vgewage‘
Treatment Industry Technl( al Center, Lanzhou 730070, Chlnd 3. Design Institugé of‘_ﬂxel]mg Sound Environmental Engineering Co ,
Lid.=" Beijing 101102 China; 4. Gansu Provmce nghtJ Indu@try Research Institute;, Lanzhou 730070, China; 5. Solid Waste and
Chenpcals Manageme‘ht Center Ministry of Enyifondientdl Protectlon Beijing 100029, China)

Abstract In this“study, a sequencing batch réactor (’SBR') WEI,S' operated to investigate the inhibitory kinetics of free ammonia (FA)
on amnionia-oxidizing bacteria (AOB). At the beginning 6f the experiment, FA concentrations in influent were altered to achieve stable
short-cut; nitrification and enrich AOB. Nitritation sludge was then employed to study variations in the specific nitrite production rate
(SNiPR) during the ammonia oxidation process of batch tests. Furthermore, a kinetic model of FA inhibition on AOB activity was
fitted for statistical analysis. Results showed that SNiPR increased rapidly with increase in FA concentration (0.7 mg-L ™' <FA<50.2
mg-L™") but decreased with an increase in FA concentration (FA=50.2 mg-L™"). SNiPR was maintained at 0 g+ (g-d) ' when FA
concentration was higher than 687. 1 mg-L™", implying that AOB activity was completely inhibited. Statistical analysis showed that,
compared to Haldane, Edwards-1#, Edwards-2#, and Luong inhibition kinetics models, the Aiba model was the most suitable for
describing the inhibitory effect of FA on AOB activity. The statistical constants, i. e., residual square sum ( RSS) correlation
coefficient (R*), F value of the fitting equation, and confidence degree (P) were 0.005, 0.932, 181.7, and 1.06 x 1077,
) » half saturation constant (Ky) , and
inhibition constant (K,) were 0.37 g-(g-d) ™', 11.78 mg-L™", and 153. 74 mg-L™", respectively.

Key words :free ammonia; ammonia-oxidizing bacteria; specific ammonia oxidation rate; specific nitrite production rate

respectively. The dynamic constant values, i. e. , maximum specific nitrite production rate (r
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Table 3 Operational parameters of enrichment AOB
P BRI B
8 BrEE L (n 1 ~20) Y (n H 21 ~40) WY (n 41 ~92)

NH, -N/mg-L ! 30.0£5.0 75.0£6.3 90.0 +27

1/C 18.0+0.8 25.020.5 28.020.5

pH 7.7£0.2 8.0£0.15 8.15 £0.15

FA/mg-L"" 0.5+0.15 5.020.45 10.0+2.4

MLVSS/mg-L " 2500 +280 2800 +210 3000 +200
1) n FREBLT R

F4 BxRAEEHE
Table 4  Operating conditions of the SBR reactor
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