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Hydrogen Production through Dark Fermentation of Excess Sludge Enhanced
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Abstract: This paper investigated the effect of aged refuse (AR) on the hydrogen production of
sludge dark fermentation, and analyzed the enhanced mechanism of AR on the sludge dark fermentation
from the aspects of organic matter biotransformation process, enzymatic characteristics and microbial
community characteristics, so as to enhance hydrogen production of sludge dark fermentation. When the
AR content was 9%, the hydrogen yield was as high as 15.6 mL/g, approximately 1.25 times that of the
blank group. In addition, AR promoted the process of sludge hydrolysis and acidification, and increased
the contents of dissolved COD, dissolved protein and polysaccharide in the fermentation broth to 4 265 mg/L,
2 903 mg/L and 1 195 mg/L, respectively. AR increased the activity of key enzymes related to hydrolysis
and acidification process, and affected the characteristics of microbial community in sludge dark
fermentation. At the phylum level, AR increased the relative abundance of Firmicutes and Proteobacteria.
At the genus level, it increased the relative abundance of Bacteroides and Gallicola. These microorganisms

were all related to the process of sludge hydrolysis and acidification.
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Fig.1 Effect of AR on hydrogen production during sludge

dark fermentation process
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Fig.2 Effect of AR on SCOD concentration during sludge

dark fermentation process
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Fig.3 Effect of AR on the concentrations of soluble
protein and polysaccharide during sludge dark

fermentation process
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Fig.4 Effect of AR on VFA concentration during sludge

dark fermentation process
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Fig.5 Effect of AR on proportion of VFA components

during sludge dark fermentation process
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Fig.6 Effect of AR on key enzyme activities during sludge

F420

dark fermentation process
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Fig.7 Effect of AR on microbial community at phylum

level during sludge dark fermentation process
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Fig.8 Effect of AR on microbial community at genus level

during sludge dark fermentation process
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