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Table 1 Basic characteristics of inoculum sludge and substrates

J i 5y A % J B /(mg- L) J it 5340 %
PR C/N
TS Vs SCOD A BREE A 2 hE BEA K2 BIER

HASUE 18:68£1.74  6.03£0.32  6.70£0.02  6430.00+818.05 1696.25+219.06 1463.98+75.18 1287.86+65.28 0.08+0.01 0.04+0.00 0.05::0.00

Mk 26.65+0.19 26.56£0.19  20.12+0.01 - - - - 0.06+£0.02 0.79+0.06 0.03+0.00
0 17.33£0.04 16.70£0.06  4.19+0.00 - - - - 0.56+0.07 0.15+0.00 0.10+0.01
B 99.93+0.01 99.90+0.01 902.42+1.04 - - - - 0.11£0.08 0.09+0.02 0.79+0.05

12 ZWKRE
R8T AL 52 56 % FH B Mt Bioprocess Control 2y 7] ) AMPTSII £ 4t (Automatic Methane Potential Test
System IT) #£ 17, TH L% % 600 mL J&BE B FEIR (A 225 300 mL, 9125 15 B4 300 mL LA By 1k J2 by 3sk
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Fig. 1 Cumulative methane production during anaerobic digestion of substrates with different organic compositions
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Fig. 2 Variation of soluble polysaccharide, soluble protein, TVFAs, pH, TAN, and TIC during anaerobic digestion
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Fig. 3 Variation of VFAs composition during anaerobic digestion of substrates with different organic compositions
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Abstract  Organic composition is an important factor which influences the methane conversion in dry
anaerobic digestion of food waste. The effects of organic composition on organic degradation and methane
conversion were investigated in dry anaerobic digestion of food waste based on the batch mode experiments, in
which steamed bread, tofu, and oil were represented polysaccharide-rich, protein-rich, and lipid-rich food waste,
respectively. And the restrictive factors of methane conversion were further discussed. Results showed that, the
average degradation rate of polysaccharide, protein-and lipid was 62.87%, 41.96%, and 29.62%, respectively.
Methane conversion rate decreased with increasing proportion of polysaccharide and protein, while that
increased with increasing proportion of lipid. Dry anaerobic digestion of food waste with high proportion of
polysaccharides resulted in pH below 7, and the available carbon source of methanogens was lost in the form of
CO,. Protein structure was transformed under high protein ratio, which was difficult to be further utilized by
microorganisms. There was a positive correlation between the rate of methane conversion and lipid degradation.
The rate of methane production was limited at the initial stage of anaerobic digestion under high lipid ratio,
resulting in a longer lag period. The results of this study are helpful to optimize the organic composition and
improve the methane conversion rate of dry anaerobic digestion of food waste.

Keywords organic composition; methane conversion rate; dry anaerobic digestion; food waste
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