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Inhibition Investigation of Aniline on Nitrification Process in Batch and Continuous

Running Reactors
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Abstract: Inhibition effect of aniline on nitrifier was investigated in suspended sludge batch reactors and a three-phase fluidized bed. The tested
nitrifier and aniline degradation bacteria were obtained from excess sludge of a treatment plant for aniline wastewater. The results showed that
aniline had produced obvious inhibition on nitrifier in suspended sludge batch reactors. Barely when aniline concentration was less than 3
mg/L, had nitrifier gradually recovered their ability. But the recovered time prolonged with the augment of initial aniline concentration.
Feasible hydraulic retention time (HRT) was a key operating factor to remove aniline and ammonia simultaneously in fluidized bed reactor.
When aniline concentration in influent was 200 mg/L. and HRT was 10 h; aniline concentration was 6.58 mg/L. and nitrifying rate achieved

84.95% in the fluidized bed reactor. Three-phase fluidized biofilm nitrifying reactor was superior to suspended sludge nitrifying reactor in

resisting aniline toxicity and has practical value in denitrifying treatment of wastewater containing toxic organic chemicals.
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Fig.1 Reactors for batch nitrification
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Fig.2  Continuous running reactor for nitrification
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Fig.3 Effect of initial aniline (100 mg/L) on nitrification
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Fig.6 Effect of aniline on nitrification in a three-phase fluidized bed

100

h I__——l—"

81.95% "7 po s 40
80 66.9/[57‘V ——
2.9-08 me/L Rtk 3% = (NO,-N + NO5-NY/ |

60 (NO,-N + NO5™-N + NH;*-N) o

o0

&

37.63% 420 %

40 o #®
12.70 mg/L

[ J
20 6.58 mg/L 110
\\.

\.
0 I I I L~4 0
4 6 8 10 12 14 16
HRT/h

W%

B 7 FERIHELERRFMm

Fig.7 Effect of aniline on ammonium consumption rate

Alik 84.95% .

OB AL 5 I 2 R PT B VAT LA ) 400 161
Y B AR 8 v Vg Ve A A R e o g it 3 1t A AL
W v 255 A VR A TR A R 3 AR AR ) AR R R
T BREEPE A B0 B A R A R T IR A e
IR Xt B Tl bR = AR A PR T A A s
AR BT HLA I K AT R A i LA B e BT
SRR N FHAAHE I

S X3

C1] s, By, MR, AIRABNTE AN3 Bk R iR R
AR AR BT FELT]. AR, 1999, 39(5): 448-452.

[2] HeZQ, SpainJ C. Studies of the catabolic pathway of degradation
of nitrobenzene by Pseudomonas pseudoalcaligenes JS45: removal of
the a mino group from 2-a minomuconic semialdehyde[ J1. Appl
Environ Microbiol, 1997, 63(12): 4839-4843.

[ 3] Gheewala S H. Annachhatre, Biodegradation of aniline[ J1. Wat Sci
Tech, 1997, 36(10): 53-63.

[ 4] Zepeda A; Texier A C» Razo-Fazo E, et al . Kinetic and metabolic
study of benzene; toluene and m-xylene in nitrifying batch cultures

[J]. Water Research, 2006, 40(8): 1643-1649.



134 A R 1] o B B SIS AT A AL TR 0 B A9 X e 113

[5] Camcci As Cappai G, Piredda M. Biodegradability and toxicity of A 5 ISR, 2005, 5<1> 43-46.
pharmaceuticals in biological wastewater treatment plants [ J . L10] SMte, Fulils, ¢, & =MW KT AL (o F R
Journal of Environmental Science and Health, 2006, 41(9): 1831- I B L 0 e A K e ﬁm HETTRE, 2006, 24(6):
1842. 12.

Lol R, M, 2Ws, & WINEUK S SBR LA B [11]  Khin T, Gheewala S H, Annachhatre A P. Modeling of nitrification
YK DA A PEREL T, BRBERL %, 2005, 26(6): 105- inhibition with aniline in suspended-growth processes[ J1. Water
109. Environment Research, 2002, 74(6): 531-540.

[71 W20%, ZEF, WRIEET, 55 A4 I Al £ v b B O i C12]  Ra¥e, Ele, ik, 55 ALY NG T ARCAED
BEKLTY. BRI, 2004, 24(1D: 33-37. TR E LD T, BREIRE, 1999, 2004): 16-19.

[8] wrfe, REK, f%E. CRMAEWRRFMIM]. Jbat: [13]  Tijhuis L, Huisman J L, Hekkelman H D, et al. Formation of
oh E R REE AL, 1990. nitrifying biofilms on small suspended particles in airlift reactors[ J].

Lo] 3k, BPAE, XE. R EYE R rsIls]. 2 Biotechnology and Bioengineering, 1995, 47: 585-595.





