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The effect of sludge fermentation liquid on nutrient removal performances
and microbial community structure in A’O process
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Abstract; To analyze the effect of sludge fermentation liquid, using as internal carbon source, on microbial
community structure in anaerobic-anoxic-aerobic process, three-month-long operational experiment was
conducted at flow ratio of fermentation liquid and domestic wastewater 1 : 35 at room temperature. The
clustering analysis indicated that the microbial community structure was changed significantly by fermentation
liquid, and the microbes of 5-30 d and 45-90 d had quite different homology. The microbial diversity analysis
demonstrated that the Shannon-Wiener index increased from 2.6 to 3.1, resulting in the enhancement of
operational stability. Meanwhile, fermentation liquid appeared to be selective for ammonia-oxidizing bacteria
Nitrosomonas sp. , nitrifying bacteria Betaproteobacteria and Nitrospira sp., denitrifying bacteria Comamonas
sp. and phosphorus-accumulating bacteria Gammaproteobacteria, which led to the TN and TP removal
efficiency improved from 64. 5% and 52.4% to 84. 7% and 94. 3%, respectively.
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1.1 SEIEHFR
AR ATV YR M M R S5 KT i,
ZH7 (0.6 W/mL; 5 min) A ( pH=12) BES T

bR S IR AL EE 5 d, TAs R BEW 110 000 r/min
B0 10 min, FE T 2 EEBRE MBS g
158 & W W PE B 40 R . COD 8 120 mg/L; TN
256.3 mg/L; A A (NH," -N) 38.1 mg/L; &
(TP) 47.2 mg/L; PO,” =P 28.7 mg/L; 4% & W2
(VFAs)5 061 mg/L; ¥ i PEE M 279 me/L; i i
PEZHE 91 me/L. Ho VFAs W 2R (TR Fr /5 1Y
4 B3 M 38. 2% F1 30. 6%.
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255 COD p(TN) p(NH,* - N) p(TP) p(PO,3" - P) VFAs
M5 K 183.5 44.8 31.9 8.3 4.2 9.2
TRAW 403.9 50.7 32.1 9.4 4.9 149. 5
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1T PCR ¥ 4. DGGE MY/ ET R WL SCHR [ 13].
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F2 sk COD.IN 71 TP AR BTN mg - L
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20~45 d 4.94 1.78 0. 54
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a2 K2 A 5 R, A AR
TR R A TR E M . 5 0~20 d
FHH,45~90 d B} Shannon-Wiener $850 2. 6 TH&
3.1, TN I TP EERA 1 64. 5% 1 52. 4% 55 5]
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AR TR W) bRl RN AR AR SR, Sl
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R3 AE=ERE NCBI ERABMBHAREME

b i Genebank LEXTZER (J¥51'5) HHLTE % D REHERT
1 Candidatus Accumulibacter sp.(JQ726372. 1) 99 R
2 Uncultured Chlorobi bacterium ( CU927353. 1) 100 Tk kA
3 Lactococcus sp.( EU689105. 1) 100 b fig
4 Candidatus Competibacter phosphatis ( AY962318. 1) 100 £
5 Uncultured Bacteroidetes bacterium ( CU922346. 1) 100 IR S
6 Rhodocyclus sp.( AJ224937. 1) 100 R
7 Uncultured TM7 bacterium (CU917528. 1) 98 TS BRI
8 Nitrosospira sp.( EF042993) 99 AEAE
9 Uncultured Actinobacteria bacterium ( CU922264. 1) 100 LA i
10 Chloroflexi bacterium ET9 ( EU875530) 100 15 le ik
11 Comamonas denitrificans strain 2B7 (EU337122) 98 AL T
12 Uncultured Betaproteobacteria bactertum (CU927437. 1) 100 il
13 Lactococcus lactis (JN792511.1) 100 ALY A
14 Uncultured Sphingobacteriaceae bacterium (GU257891. 1) 97 SLAE AL R
15 Nitrosomonas sp.( AY543664) 100 AEAH
16 Uncultured Actinobacteria bacterium ( CU926640. 1) 100 PR AR Z% A W A 2 14 7= TR
17 Uncultured Nitrospira sp.( EF042985) 100 AL R
18 Uncultured gammaproteobacterium ( DQ640661. 1) 99 RuEH
19 Uncultured Trichococcus sp.( HQ183758. 1) 100 TRAE S Wik fit 22 by it
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2) KRS Shannon-Wiener 382U 2. 6 &
3.1, 7K TN F1 TP By bR#fE2ZRE 2 0. 61 F10.05,

3) KRB A MR v BAT — 5 Y BRI,
2 A 1k W Nitrosomonas Sp- ik
Betaproteobacteria i Nitrospira sp. . R A
Comamonas sp. FIERBEH Gamma proteobacteria 15
B4, TN A TP LBRFM 64. 5% H1 52. 4% 42
1) 84. 7% 94. 3%.
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