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Abstract: The effects of temperature on sludge particle size, degradation of organic matter, soluble chemical oxy-
gen demand(SCOD) and volatile organic acids(VFAs) of excess sludge were investigated by comparing content and
composition of VFAs during anaerobic acidification at mesophilic (35 ‘C) and thermophilic (50 °C ). The results
showed that thermophilic anaerobic acidification could significantly promote sludge particle dissociation. Sludge de-
composition rate could reach 41.10%. Microbial reaction probability increased and reaction efficiency improved.
The hydrolysis process of particulate organic matter in both mesophilic and thermophilic acidification followed first-
order reaction kinetics, and the thermophilic hydrolysis rate constant was significantly higher than that of meso-
philic hydrolysis. The high accumulation and slow conversion of unknown dissolved organic matter in mesophilic hy-
drolysate may be one of the reasons for the lower acidification effect of mesophilic fermentation. The VFAs obtained
from thermophilic fermentation were about twice the yield of mesophilic fermentation, with a high proportion of iso-
valeric acids and isobutyric acid, both of which accounted for about 50% of the VFAs. The composition of VFAs
during mesophilic fermentation was single, mainly acetic acid. The increase of ammonia nitrogen in the hydrolysate

was strongly correlated with the decomposition amount of granular proteins. The ammonia nitrogen conversion factor
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under thermophilic fermentation was significantly higher than that of mesophilic fermentation.

Key words: mesophilic anaerobic acidification; thermophilic anaerobic acidification; excess sludge; hydrolytic

acidification
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Table 1  Characteristics of excess sludge
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Fig. 1 Particle size distribution of excess sludge
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Fig. 2 Degradation of particulate organic matter
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Fig. 3 Three-dimensional fluorescence spectra of sludge hydrolysate
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Fig. 5 VFA changes in anaerobic fermentation process under mesophilic and thermophilic conditions
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