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Research on Cultivation and Stability of Nitritation Granular Sludge in

Integrated ABR-CSTR Reactor

WU Kai-cheng'”, WU Peng'”, SHEN Yao-liang' " | LI Yue-han'®, WANG Jian-fang' >, XU Yue-zhong'*"
(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, Suzhou 215009, China; 3. Jiangsu Key
Laboratory of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215009, China)

Abstract; The last two compartments of the Anaerobic Baffled Reactor (ABR) were altered into aeration tank and sedimentation tank
respectively to get an integrated anaerobic-aerobic reactor, using anaerobic granular sludge in anaerobic zone and aerobic granular
sludge in aerobic zone as seed sludge. The research explored the condition to cultivate nitritation granular sludge, under the condition
of continuous flow. The C/N rate was decreased from 1 to 0.4 and the ammonia nitrogen volumetric loading rate was increased from
0. 89 kg-(m’-d) ™' 10 2.23 kg-(m’-d) ~' while the setting time of 1 h was controlled in the aerobic zone. After the system was
operated for 45 days, the mature nitritation granular sludge in aerobic zone showed a compact structure and yellow color while the nitrite
accumulation rate was about 80% in the effluent. The associated inhibition of free ammonia ( FA) and free nitrous acid ( FNA)
dominated the nitritation. Part of granules lost stability during the initial period of operation and flocs appeared in the aerobic zone.
However, the flocs were transformed into newly generated small particles in the following reactor operation, demonstrating that organic
carbon was benefit to granulation and the enrichment of slow-growing nitrifying played an important role in the stability of granules.

Key words ; continuous flow; nitritation granular sludge; free ammonia (FA) ; free nitrous acid (FNA) ; stability; granulation
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Table 1 ~ Components of mixed sewage
Moy FHE/mg-L! 25y FH/mg-L! 25y it/ mg-L!
COD 750 ~ 850 CaCl, 44.8 CoCl, -6H,0 0.12
NH," -N 60 ~ 150 MgSO, 49 ZnS0, -7H,0 0.12
TP 36 FeCl, -6H,0 1.5 NaMoO, -2H, 0 0. 06
H,BO, 0.15 CuS0, -5H,0 0.03
MnCl, -4H,0 0.12 KI 0.03

PR AR DX 05 YR B HiT 038 1 AR 1) DR A ok
V5UE, RS V5 e B (MLSS) A 5.5 g- L' RH
RETEK& 15 d WF st , MAOK R E. I
DX 2 T 3R A G SR Uk TS U, R R R
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IF4AIX
[fid= IB4TE]/d /N kK COD # HEK R G TR A
/mg-L"! /mg-L~! /kg-(m3-d) !
I 1~7 1 60 60 0.89
I 8~19 0. 67 60 90 1.34
I 20 ~31 0.5 60 120 1.79
v 32 ~45 0.4 60 150 2.23
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Fig. 2 Profile of NH," -N in the influent/effluent and

removal rate during the experiment
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Fig. 3 Profile of NO; -N, NO, -N in the effluent and

nitrite accumulation rate during the experiment
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rate during the experiment
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