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Mechanism for Effects of High Free Ammonia Loadings on Biological

Nitrification

JI Min, LIU Ling-jie, ZHAI Hong-yan" , LIU Jing, SU Xiao

(School of Environmental Science and Engineering, Tianjin University, Tianjin 300350, China)

Abstract: Wastewater treatment plants treating industrial wastewater and municipal wastewater may suffer from unexpected shock loads
of high ammonia concentrations, which can lead to inhibition of biological nitrification and failure to meet the wastewater discharge
standards. In order to solve the problem of failure to meet the standards, the effects of high loadings of free ammonia (FA) on the
nitrification process were investigated in this work using a sequencing batch reactor (SBR). For such purpose, maximum specific
degradation rates of ammonia, maximum specific formation rates of nitrate, specific oxygen uptake rates and abundances of nitrifying
bacteria were monitored. The results showed that FA promoted nitrification activities at low concentrations and inhibited the activities
when the FA concentration exceeded a certain value. In addition, high loading concentrations of FA resulted in long recovery times.
When the FA concentration increased from 3.6 mg-L ™" to 8.1 mg-L™", the abundances of ammonia-oxidizing bacteria ( AOB) and
nitrite-oxidizing bacteria (NOB) increased slightly, as shown by the fluorescence in situ hybridization tests. However, there were
apparent decreases in the abundances of AOB and NOB when the concentration of FA was higher than 8. 1 mg-L.~". The critical FA
inhibitory concentrations for AOB and NOB were 8.1 mg+L ™" and 6.6 mg-L~". It was found that the NOB flora were more sensitive
than AOB to FA inhibition.

Key words : high ammonia-nitrogen wastewater; nitrification ; nitrifying bacteria; inhibition; free ammonia

T5KALBRT T2 R AR W A B AR A R i Ak
YRR VT 2 BT IR R LU (1 pHL, IR EE | R
SARIEAE) | B LA &0 A8 v 08 s A AR T BIA 2
AR R BT A R R & A
mo( ammonia-oxidizing bacteria, AOB ) B & A
(NH, -N) FeAb o WAl iR 3 0 (NO, -N) , SR 1 f
R £k 5 Ak 40 7 ( nitrite-oxidizing bacteria, NOB ) il
IR A (NO, -N) # AL A iR dh A (NOS -N) 2.
15K PR A LA B 2 (NH, ) AR B 5~ (NH,)
M R AFETE , 7 5 & (free ammonia, FA) J& AOB
AR TR E WG AL, (H 2 = i FA 23X H
P R E AR S AOB R NOB 1 #F 119 4=

KO TS W T BT FA X ZORIE R
I S R I e i I R iy, R B SR AL T 38 50 4%
TR IR S Z 5] FA 7). Chen % fE 5 &
TR AL G R R R B FA R BEREINE] 10 ~ 20
mg-L ' (IRE N #E), FA XF 50 #0401 fe i
BCHA B AL ek 7E SBR N A% HHFSE FA
XA AR TR AR T B, 46 H B FA R BER 7, AOB 16 P

YR BHI: 2016-07-18; f&iTHHA: 2016-08-30
BEEWE : E5K TS g4 5 v6 HAHE 5 K %I (20152X07203-
011) ; E % HAABIEFLA T H (51178302)
EERN: FRO1957 ~ ), B, #8%, EEBI 7 i IG5k R YA B
JREL K F AR, E-mail ; jimin@ tju. edu. cn
# JAFVEH , E-mail : zhaihy@ tju. edu. cn



o

14 A v L g A el SRR A A AL 2 R AL R 261

W KM NOB 3 P 56 38 K5 i i, 2 &l
SRS T ARG VR R GE P (AT MRS e
Nt SBR) , MHEKNH, -N& 65 mg-L ™" i [ IRA W
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= .

AR SBR I #% A BEAR AL o vk B R AT
KB e 2 BB K bl T fr S50 R FA AR D
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Fig. 1 Schematic of SBR experiment system
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Fig. 2 Transformation of the nitrogen forms in a typical aeration circle
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mg-L ™' (FA =3.6 mg-L™") B}, F5 5 12 4N H 4 Bk
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