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Table 1 ~ Characteristics of sewage sludge for substrate and seed for the anaerobic fermentation

Total solid Volatile solid Total protein

Total lipids

Total carbohydrates Total phosphorus Carbon nitrogen

Sludge IS gL VS w % /'VS % VS % /VS % I wt % ratiol %
Substrate sludge  87.25+0.34  54.47+0.18  59.6+1.47 1.20.2 12.5+0.8 0.312£0.019 12.22£0.98
Seed sludge  30.45+0.72  89.47x1.21  65.321.01 1.7+0.2 20,84+ 1.74 ND ND
ND not determined.
1.3 9
- TS 1.4.2 T-RFLP
73.6 g/L. 4 L 8 mol/L.  NaOH
pH 12.0 90°C 16S rDNA 8-27F 5'-
2h - 1000 x g AGAGTTTGATCMTG GCTCAG-3" 5’ 6-
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1
- 500 mL 1000 mL DNA 2 PCR 16S rDNA 3
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Fig.2 Relative abundance and distribution of TRFs at different pHs.
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pH 5.0 71% pH
Clostridium 220 bp
317 bp pH 3.0 145 bp Clostridium Veillonella
158 bp  TRFs Bacillus
2 pH
Table 2 Possible microorganism genuses at different pHs
12.0 10.0 7.0 5.0 3.0
Granulicatella Peptostreptococcus Clostridium Clostridium Bacillus
Abiotrophia Aeromonas Pseudomonas Veillonella Acetobacter
Exiguobacterium Clostridium Escherichia Butyrivibrio Clostridium
Bacillus Bacillus Proteus Eubacterium Propionibacterium
Brevibacillus Brevibacillus FEubacterium Streptococcus Paenibacillus
Eubacterium Paenibacillus Butyrivibrio Micrococcus Veillonella
Paenibacillus Eubacterium Aeromonas Pseudomonas
Butyrivibrio Micrococcus Aeromonas
Streptococcus Streptococcus Veillonella
Micrococcus Veillonella Zymomonas
Zymomonas Desulfovibrio
Peptostreptococcus Desulfotomaculum
Brevibacillus
Mycobacterium
Staphylococcus
Desulfovibrio
Desulfotomaculum
2.3 pH FISH pH
10.0 7.0 5.0 72 h
pH 3
3
Table 3 Time course of the relative abundance of syntrophic acetogenic bacteria
Syntrophic propionate- Saturated fatty acid-B-oxidizing Syntrophic acetogenic
pi t/h oxidizing bacteria /% Syntrophs/ % bacteria/ %
10.0 72 — — —
7.0 24 0.12+0.02 1.51+0.13 1.63
96 0.32+0.06 2.37+0.18 2.69
168 0.36+£0.04 2.28+0.12 2.64
240 0.42+0.05 2.30+0.20 2.72
5.0 24 0.10+0.01 1.25+0.08 1.35
96 0.08 +0.01 1.27+0.10 1.35
168 0.10+0.02 1.28+0.12 1.38
240 0.12+0.01 1.30+0.20 1.42
— can not be detected.
pH 7.0 5.0

pH 10
7.0

96 h
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Acetate accumulation and shift of bacterial community during anaerobic sewage
sludge fermentation by pH adjustment

He Liu'* Xiaoling Liu' Jingjing Zhang' Jian Chen' 2
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China

2School of Biotechnology Jiangnan University Wuxi 214122 China

Abstract Objective To investigate the accumulation mechanism of volatile fatty acids VFAs  the shift of bacterial community
and the contribution of syntroph acetogenic bacteria during the anaerobic fermentation of sewage sludge under different pH
values. Methods The VFAs were determined at different pH conditions during the sludge anaerobic fermentation process. The
Terminal Restriction Fragment Length Polymorph T-RFLP and Fluorescence In Situ Hybridization FISH were used to explore
the variation of bacterial community and the quantity of syntroph acetogenic bacteria respectively. Results When the pH was
controlled at 10.0 yields of VFAs and acetate were 652.6 mg COD/g-VS and 322 mg COD/g-VS respectively COD Chemical
Oxygen Demand Volatile Solid VS . They are much higher than that under neutral and acid pH conditions. The results by T-
RFLP showed that Granulicatella was the dominant bacterial population at pH 12.0 while Peptostreptococcus dominated at pH
10.0. When the pH was adjusted from 7.0 to 3.0 the dominant bacterial populations were Clostridium and Bacillus
respectively. Based on the FISH result the amount of syntrophic acetogenic bacteria at neutral condition was higher than that
under the acid and alkali conditions. When the pH value was 10.0 the relative abundance was below 0.01% in total
microorganism. Conclusions pH not only altered the yields of VFAs and acetate but also changed the bacterial community
structure. Under the alkali condition the VFAs accumulation was mainly from the hydrolysis fermenting bacteria. At the neutral
and acid conditions the syntroph acetogenic bacteria made more contribution for the acetate accumulation.

Keywords Sewage sludge pH adjustment - anaerobic fermentation bacterial community
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