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Abstract: Mesophilic anaerobic digestion of waste activated sludge in China is hindered by low
organic dry solids degradation efficiency, slow fermenting rate and restricted methanogenic production. In
order to improve this situation, the impact of reaction temperature on methane ( CH,) generation of
anaerobic digestion based on a sludge treatment plan in Tianjin was assessed through lab-scale, pilot-
scale and full-scale test. Also, the promotion mechanism of anaerobic CH, production was investigated.
The biochemical methane potential (BMP) at 40 °C and 45 °C increased by 28. 4% and 37. 5%

respectively, compared with that at 35 ©C. The average CH, generation in the experimental digester at 40
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°C was 25.5% higher than that in the control digester at 35 °C during stabe period on 200-litre scale,
and the methane content in biogas was equivalent at the two temperatures. After the reaction temperature
of manufacturing digesters was adjusted from 35 C to 40 °C, an approximate 40% increase of CH, yield
(expressed as cumulative CH, volume per volatile solid mass fed) was observed according to the running
records of previous years. The mechanisms investigation for improved CH, generation showed that the
rates of solubilization, hydrolysis and acidification of waste activated sludge at 40 °C were accelerated by
73.3% , 50.0% and 34.7% respectively than those at 35 “C, which was beneficial to providing more
substrates for subsequent CH, generation. It was found that the methanation process at 40 °C was almost
the same as that at 35 °C for undomesticated activated sludge. For domesticated activated sludge at 40 °C
lasted for half a year, it caused 20. 5% higher of the methanogenesis rate and 12. 2% higher of CH,

generation compared with the data at 35 °C. As a more economical, environmental and efficient process,
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this approach possesses value of promotion and application.
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Fig. 1 Effect of temperature on CH, prodution from waste

activated sludge anaerobic digestion in pilot-scale test
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Fig.2  Effect of temperature on CH, prodution from waste

activated sludge anaerobic digestion in full-scale test
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Fig.3  Effect of temperature on solubilization of waste
activated sludge
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Fig.4  Effect of temperature on hydrolysis of waste activated
sludge
i X 75 e BR AL B 22 1
ARV R {5 98 5 R iR 1 BB e pH (H A8
R S Bk e w7 F e bl R PR R s, P
Pl SN pHL AT 5 I 4 S AR 5K
BE I RS , 52 4% A BRI N B2 , pH RSB FEAR S
BTRGE (7.2 ~7.3) , X Ui WP AR T & B

2.6

(TR L DA b i B niy ik B v AR R R R IR, R R R
aof BERR WA AU o 52 g T T AR 14 988 P VS A FH 7K it T
ST ZAEYS 5N ,40 CTHERRR
T 60 h K F|IE(E K 3 397. 4 mg/L, Ifi 35 CF
72 hiKFRKAE K 2 837.6 mg/L, FHMiHL,0 ~60 h
W40 CHERIR R H AN 47.7 mg/(L - h) M
35 CfA35.4 mg/(L-h) #2557 34.7% ., A5
BRI, AEPIARD AN ALt B b, SR R e R B 2R A 7 IR
SR M TR T R R

~ 2000} =40 CH AR o 40 C pHH 8.0

7 35 CHLB o35 °C pH A

2 3500 17.8
E3000} =
2500 76 Z,
= 2000} =
£ 2000 745%
(1000 7.2

¥ 500

0 12 24 36 48 60 72 8 9% 1687‘0
t/h

ES REXEREBAEZENIN

Fig.5 Effect of temperature on acidification of waste activated
sludge
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activated sludge
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