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Start-up process for high-solid anaerobic fermentation of

corn straw
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Abstract: High-solid anaerobic fermentation has the advantages, such as higher biogas yield per
unit volume, more organic waste disposal, smaller water requirement and less energy consumption.
However, the reactor is difficult to start and easy to acidize due to high concentration of feedstock.
Using corn stalk as substrate, the performance of start-up process, different inocula and slurry
recycling methods were studied during the start-up process for high solid anaerobic fermentation.
The reactor system remained stable during the start-up phase with the combined method of
feedstock feeding and slurry recycling. The cumulative biogas yields were 43.54 ml g TS™ with
sludge as inoculum and 115.15 ml g™* TS™ with corn straw wet fermentation slurry as inoculum in
22 days. X-ray diffraction (XRD) showed that the Crl was strongly influenced by the microflora,
which showed that semicellulose was mainly dissolved. Fluorescent in situ hybridization (FISH)
demonstrated that the methanogenic archaea exhibited an obvious difference in the two methane
fermentation systems inoculated with sludge and corn straw biogas slurry, respectively.
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Table 1 Chemical and physical characteristics of materials

Characteristics Straw Slurry Anaerobic sludge
TS/% 81.70+0.70 1.01+0.07 26.65+0.52
VS/TS% 88.40+0.63 46.50+0.10 54.50+0.12
Cellulose/TS% 27.86+1.22 ND ND
Hemicellulose/TS% 33.84+1.53 ND ND
Lignin/TS% 5.69 +1.32 ND ND

Note:ND not determined
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Fig.1 Temporal changes of the biogas production (a) and methane content (b) during start-up process
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Table 2 Crl variations before & after anaerobic digestion and degradation rate

Crl/% Degradation/%
Reactor
Raw Digested VS Cellulose Hemicellulose
R1 47.36+0.56  43.14+0.34  25.83+1.33  18.64+0.55 51.63+2.53
R2 47.36+0.95  42.12+0.72 34.10+1.02 34.64+2.10 62.21+1.68
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Fig.4 Fluorescent in situ hybridization of archaea with Cy3-labled probes ARC915 in the start-up anaerobic
digestion
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