R AR MAY 20, 2012, 39(5): 597-605

Microbiology China © 2012 by Institute of Microbiology, CAS

tongbao@im.ac.cn
# % 8%

IR B BITHIREE R TR

hedt xl&E BER OKE BER
(ALRHE R FREIRRES TREB: WL A%IE 050018)

B OE (B0 BEML-RAARNMETEZERNNREENLA LT, BEMEZEZN
BILZLHEEZR T Fob B 5. [F5]1 RAF IR K (SBR)k £ A2 A2 A 10 1L 42
B AAE AT, PR YRR AT TEN . [£R] @il
#K DO JRJE (<1 mg/L)A=i& ¥ # 3 "R A K 74T, T 3745 A 40 B (NOB) ) A3 74 7+
1Rt P BR B AL T (AOB) A AL R 2 7 K, FIEAEMITAZ B FFE BT, ER
ALK G AT A 0.055 kg/(md) i, F ¥R R ERER G A7 K R TLE 0.043
kg/(m*.d)#= 0.16 kg/(kg-d), -F34 T A ER #h AR R T4 5| 83.4%. ELEARMHIK B ) Fts 7 iE
47id42 F, NOB A %% E A 2.0x10° CFU/mL I £ 1.5x10* CFU/mL, #83+ 3 Z M 5.51%F%
% 2.14%; AOB # % A 4.5x10* CFU/mL 3% 42 £ 1.5x10" CFU/mL, #83+3F E A 0.18%
¥emZE 7.25%. [4+#£]1 AOB BENANY K2 EAELMUFRARAERENRZO L
ZRA, Rl G 69 2K E R A 0 T2 s B A E M e 3 4]

X4#iE: 4424k, AOB B 2, NOB & A

Variation of functional bacteria during start-up and
operation of partial nitrification process

CHEN Xiao-Xuan LIU Chun YANG lJing-Liang”
ZHANG Run YANG Hui-Na

(School of Environmental Science and Engineering, Hebei University of Science and Technology,
Shijiazhuang, Hebei 050018, China)
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biological nitrogen removal and partial nitrification is the important part of this process.
[Methods] The variation of functional bacteria during start-up and stable operation of partial ni-
trification process was investigated in a SBR bioreactor in this study. [Results] The results indi-
cated that ammonia-oxidizing bacteria (AOB) population was expanded significantly and ni-
trite-oxidizing bacteria (NOB) population was inhibited when DO concentration was controlled
lower than 1 mg/L and ammonia loading of the influent increased gradually. As a result,
start-up and stable operation of partial nitrification process was realized. When ammonia
volumetric loading of the influent was 0.055 kg/(m®.d), the average ammonia removal volu-
metric loading and sludge loading were 0.043 kg/(m®d) and 0.16 kg/(kg-d), respectively. In
addition, the average nitrite accumulation rate was 83.4% at this time. AOB population density
and relative abundance increased from 4.5x10* CFU/mL to 1.5x10’CFU/mL and from 0.18% to
7.25%, respectively, during start-up and stable operation of partial nitrification process. At the
same time, NOB population density and relative abundance decreased from 2.0x10° CFU/mL to
1.5x10* CFU/mL and from 5.51% to 2.14%, respectively. [Conclusion] The expansion of AOB
population was responsible for realization of partial nitrification and ammonia removal. High am-
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monia concentration and loading also caused the activity inhibition of partial nitrification.

Keywords: Partial nitrification, AOB population, NOB population
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Table 1 Operation conditions of each running stage in SBR

BT B BT[] B R ANE R R A B
Running Running time Average influent ammonia Average influent ammonia load Alkalinity
phase (d) concentration (mg/L) [kg/(m3.d)] (mg/L)

Run-1 1-61 53.6 0.009 300
Run-2 62-81 83.4 0.017 500
Run-3 82—-96 120.1 0.024 700
Run-4 97-118 275.2 0.055 1500
%2 FISH HAZI89RE
Table 2 Probes used in FISH
et EE7N TG 75 FricfhZe SCHk
Probe Target population Sequence (5'—3') Marker type Reference
UNIV1392 P A T ACGGGCGGTGTGTAC 5FITC [15]
NS0190 AR CGATCCCCTGCTTTTCTCC 5'HEX [16]
NIT3 AR A A CCTGTGCTCCATGCTCCG 5FITC [17]
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Fig. 6 Variation of AOB distribution in the sludge during start-up and operation of partial nitrification process
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