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Table 1

Composition and characteristics of whole stillage and
anaerobic sludge (% ,DM)

ZH LEE R AR B ) F e TS T8
pH1E 5.3 72
TS/g-kg" 203 48
VS/g-kg 176 35
TS/VS(%) 86 73
SCOD/mg- L 170000 7500
H R /mg-1." 2563 0
LR Img-1." 2094 0
NR/mg- 1" 523 553
TR /mg- 1" 0 3
TVFA/mg- L 5180 556
L YER % 13 0
NeLf Y 2% 7 0
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Experimental facility and schematic diagram

Fig. 1
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Fig. 2 Result and analysis of gas composition in anaerobic

digestion process
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Fig. 3 Analysis of methane and carbon dioxide
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Fig. 4 Results of hydrogen conversion rate
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Fig. 5 Results of pH, TVFA and Alkalinity in two-stage

anaerobic digestion system
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INFLUENCE OF HYGROGEN RECYCLING ON CO, EMISSION AND
METHANATION IN TWO-STAGE ANAEROBIC DIGESTION

Du Jiliang, Bai Long, Sun Xiang, Zhao Binghao, Du Ying, Tian Shen
(College of Life Science , Capital Normal University, Beijing 100048, China)

Abstract: The aim of this study is to research that whether the recycling of hydrogen gas, which come from the
acidification pH ase, can effectively promote the CO, emission reduction and methanation in the process of treating the
ethanol fermentation residue by the two-pH ase anaerobic digestion system, so as to realize the targets of improve the
clean energy production and decrease the emission of greenhouse gases. In the experiment, the methane content was
increased by 9.7% after recycling 10 L of hydrogen to the methane pH ase, which was recovered from the acidification pH
ase. At the same time, the carbon dioxide content was reduced by 7.1% and the utilization ratio of hydrogen was 94%.
The whole recycle hydrogen process has no impact on the system stability. This experiment indicate that the recycling of
hydrogen gas can not only effectively reduce the carbon dioxide emissions in the process of anaerobic digestion , but also
make the intermediates coming from acidification pH ase , which is difficult to separate and use, be utilized for improving
the clean energy production.

Keywords: fermentation residue; anaerobic digestion; hydrogen recycling; methanation; CO, emission reduction



