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Effect of temperature changes on the performance of gas production at the start—up stage of chicken manure

mesophilic temperature dry biogas fermentation

ZHOU Man'?, DENG Liang-wei', YANG Hong-nan', LIU Yi', PU Xiao—dong', CHEN Zi-ai', LI He—ping’, LI Yang-mei’

(1.Biogas Institute of Ministry of Agriculture, Chengdu 610041, China; 2.College of Water Resource and Hydropower, Sichuan Agricultural
University, Ya’an 625014, China)

Abstract: Semi—continuous experiments were carried out to study the effects of temperature changes on the gas production performance of
mesophilic temperature dry biogas fermentation of chicken manure during the start—up phase. The temperature was decreased from 35 C to
15, 20, 25 °C and 30 °C, and then returned to 35 °C to conduct the start—up test of semi—continuous dry biogas fermentation of chicken ma-
nure to provide a scientific basis for the start of dry biogas fermentation. The results showed that the fermentation temperature affected the
biogas production yield and methane content at the start—up stage. During the temperature change stage, the maximum biogas production
rates at 15, 20, 25, 30 °C, and 35 °C were 0.017, 0.126, 0.357, 0.442 L.- L' -d™", and 0.493 L.- L' - d™', respectively. The maximum methane
production rates of raw material were 0.011, 0.074, 0.211, 0.261 L. CH;+¢'VS, and 0.294 L. CH, - g"'VS, respectively. Gas production perfor-
mance of the 25 °C and 30 °C temperature conditions were more effective than that of the 15 °C and 20 °C temperature conditions. At start—
up, gas production yield decreased significantly with temperature changes; the greater the decrease, the greater the impact. The microorgan-

isms used for biogas fermentation had some flexibility regarding temperature changing within a certain range; performance could be success-
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fully restored within enough time, but the time of start—up stage was delayed. Changes in the concentration of dehydrogenase and coenzyme

Fu reflected the changes in sludge activity during the temperature changes. There was a better linear correlation between coenzyme F.y and

methane yield. Our results indicated that the dry biogas fermentation of chicken manure at 35 “C could be started smoothly, and coenzyme

Fux could be used as an indicator of sludge activity at the start—up stage of dry biogas fermentation.

Keywords: chicken manure; dry fermentation; biogas; temperature; coenzyme Fay
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Table 1 Characteristics of substrates and inoculum sludge

3z [ s

#6%5 Parameters Ifokfjli%m Chicki?l;;anure
SR TS/% (R 58) 10.1420.03 22.09+0.17
FE Ik [ A VS/9% (FB %) 5.78+0.02 16.83+0.14
PR MERER G S B ARA40 59.0320.32 76.49+0.85

(VSITS)/%

pH{H 7.21+0.01 7.95+0.02
R VENR IR VEAs/g HAc- L™ 0.27+0.02 1.44+0.08
BHLE A TKN/g- L™ 1.33+0.05 10.23+0.54
B A TAN/g- L 0.42+0.05 7.89+0.37
W= FA/g- 1! 0.33+0.01 7.21+0.14
k24T S CODs/g- 17! 22.11+0.74 93.21+0.69

e BUE R (n=3) +h51fEM 22 (SD) .

Notes: Data are mean values(n=3)+standard deviation(SD).
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Figure 1 Diagrammatic sketch of anaerobic reactor
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Figure 2 Variations of methane yield and volumetric biogas production rate
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Figure 3 Variations of total volatile acid
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Figure 5 Variations of dehydrogenase activity and Fa concentrations
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Figure 6 The linear correlation of dehydrogenase activity and Fi concentrations with methane yield
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