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Abstract: Batch tests were operated to investigate effects of initial pH (3,5,7,9,11) on anaerobic digestion of waste
activated sludge under 0.6V direct electrical stimulation. Initial pH had a great influence on biogas production and VS
removal efficiency. At the optimal initial pH of 9, maximum methane yield of 224mLCH,/g VS and VS removal
efficiency of 38.1% were achieved after 32days digestion. Initial pH could accelerate hydrolysis and acidification process
of waste activated sludge. Alkaline environment (pH 9, 11) enhanced SCOD and VFAs concentrations in suspensions,
especially at pH 11. Acetic acid and butyric acid were dominant at pH 3and 11while acetic acid and propionic acid were
main products at pH 5, 7 and 9. Initial pH facilitates release of ammonium from waste activated sludge and in acidic
environment ammonium was released in excess.
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Table 1 Characteristics of sludge used in the experiment

Fibr FIRETE
pH 6.9~7.0

5% (mS/cm) 3.4~3.5

M AT (TS, g/L) 35.4~35.5
FERTEAHTE (VS, g/L) 24.8~24.9
SCOD(mg/L) 580~620
MIERMRIITR (TVFAs, mg/L) 319~320
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Fig.1 Schematic diagram of an electrical

stimulation—anaerobic reactor
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Fig.2 Cumulative biogas production with different initial pH
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Fig.3 Methane content during the anaerobic digestion
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Fig.4 Methane yield base on VS loading during the

anaerobic digestion
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Fig.5 Changes of SCOD during the anaerobic digestion
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Table 2 VS removal efficiency and concentrations of TS
and VS after the digestion

WK VS LBRE (%) TS(z/L) VS(g/L)
0V+pH7 27.5 25.7 18.1
0.6V+pH3 40.5 21.1 14.8
0.6V+pHS5 36.8 22.4 15.7
0.6V+pH7 322 22.1 16.8
0.6V+pH9 38.1 21.9 154
0.6V+pHI11 48.9 18.1 12.7
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Fig.6 Changes of total VFAs during the anaerobic

digestion
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Fig.7 Variations of acetic acid, propionic acid, butyric acid, and valeric acid concentrations in the supernatant
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Fig.8 Changes of ammonia nitrogen concentrations

during the digestion
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