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Effect of Temperature on Anaerobic Digestion Reduction and Biogas Yield of Septic Tank Nightsoil Sludge by
Bioaugmentation
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Abstract: The effect of temperature on anaerobic digestion reduction and biogas production of septic tank nightsoil sludge was studied by
adding effective microorganisms(EM ) or multifunctional compound microorganisms preparation(MCMP). Anaerobic digestion was augmen—
tated with the addition of 0.01% dosing of EM and MCMP respectively. Our experimental results indicated that temperature had apparent ef—
fect on the removal rate of volatile solid (VS) and biogas production. At 35 °C, by adding 0.01% EM or 0.01% MCMP, VS had the highest
removal rate. At 45 °C or 25 °C, the removal rates of VS were relatively lower compared with that at 35°C. The differences among them were
statistically significant (P<0.01). After 20 days of anaerobic digestion, the removal rate of VS, augmented by adding 0.01% EM at 35 “C(E-
T35) was 39.04%. It was 21.57% and 6.90% higher compared with that at 45 “C(E-T45) and 25 “C(E-T25) respectively. For another group
of experiments with adding of 0.01% MCMP for augmentation, the removal rate of VS at 35 “C(M-T35) was 42.04%, which was 20.16% and
8.59% higher compared with that at 45 ‘C(M-T45) and 25 °C(M-T25), respectively. The biogas production of the two experimental groups
decreases gradually as following: E-T35(14 220 mL-L")>E-T45(11 819 mL-L")> E-T25(7 607 mL-L™") and M-T35(17 695 mL-L1)>
M-T45(9 065 mL+L*)> M-T25(7 430 mL+ L"), respectively. Our experimental results indicated that the optimum temperature for night soil
sludge anaerobic digestion as well as the increasing of biogas production is 35 C.
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Figure 1 Effect of EM on VS reduction of nightsoil sludge anaerobic digestion under different temperatures
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Figure 2 Effect of MCMP on VS reduction of nightsoil sludge anaerobic digestion under different temperatures
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Figure 3 Effect of EM on biogas production rate and cumulative biogas yield of nightsoil sludge anaerobic digestion at different temperatures
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Figure 4 Effect of MCMP on biogas production rate and cumulative biogas yield of nightsoil sludge anaerobic digestion at different temperatures
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