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Anaerobic hydrogen and methane production from kitchen waste and
municipal sewage sludge

SHI Zhihua, LI Bing*, YUE Yuan, DONG Zhiying, XU Chao
( School of Civil and Environmental Engineering, Ningbo University, Ningbo 315211, China )

Abstract: Taking thermally treated kitchen waste and municipal sewage sludge as substrates and using a
thermophilic two-phase anaerobic fermentation process, under the condition of external heating source, the
effects of different feed loads (OLR) are investigated on gas production performance of two-phase anaerobic
hydrogen production and methane production. The results indicate that, with the increase of OLR of
hydrogen-producing phase, the average VS gas generation rate, hydrogen volume fraction and volume gas
generation rate of the system increase first followed by decreasing. The maximum values are obtained at
OLR=12.5g(L-d)", which read 0.19L-g', 45.61% and 1.86L-(L-d)"', respectively. When OLR of
methanogenic phase is 4.5 g-(L-d)”, the content of methane climbs to the highest (49.54%). When OLR of
methanogenic phase is 5.0 g-(L-d)", the average gas production rate of VS and the maximum volume gas
production rate of the system reach the highest (0.71 L-g" and 3.83 L-(L-d)", respectively). In addition, the
removal rate and energy yield of the two-phase system VS are found to be at the highest, being 65.37% and
30.93kJ-L", respectively. Therefore, anaerobic two-phase hydrogen and methane production from thermophilic
and high solid content kitchen waste combined with municipal sewage sludge can not only obtain hydrogen and
methane with high yield and content, but also have a high VS removal rate.

Key words: kitchen waste; municipal sewage sludge; hydrogen production; methane production
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