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Abstract; A new horizontal push-flow dry anaerobic fermentation system was applied in a pilot
study on pig manure, straw and sludge treatment. During the experimental period, the system showed
good stability and good operational performance. The new horizontal push-flow dry anaerobic reactor could
effectively solve the problem of poor heat and mass transfer. When water content of the feed was 80% and
the reflux ratio was 50% , water content of the discharge was 84% —88% , the organic matter content was
60% —70% , and the acid-base ratio was basically maintained at 0.1 —0.3. The optimal organic load of
the dry anaerobic fermentation system was 4. 8 kg/(m’ - d). At this point, the degradation rate of
organic matter was about 40% —50% , and the volumetric gas production rate could reach 2 —3 m’/
(m® - d). The effect of synergistic anaerobic fermentation of pig manure and straw was better than that of
individual pig manure or straw. The reason was that the C/N ratio of the feed could be controlled to the
optimal range of anaerobic fermentation (20 —30) when pig manure and straw were mixed. In the mixed
fermentation system feeding pig manure and straw, the increase of C/N ratio led to the decline of

ammonia nitrogen concentration, which avoided ammonia inhibition in the system to some extent.
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Fig. 1 Flow chart of dry anaerobic fermentation process
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Fig.2 Variation of gas composition
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Fig.3 Variations of gas production, ammonia nitrogen and
free ammonia concentration
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