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Abstract: Under mesophilic condition of (35 +2) °C, pilot-scale experiments were carried out to
study the impact of organic loading rate (OLR) and ammonia nitrogen on the anaerobic digestion of the
fine pretreated solid kitchen waste using a 4 m’ fully mixing reactor. The results showed that the solid
waste was characterized by high concentrations of volatile solid (VS) and volatile fatty acid ( VFA) with
low C/N. The system reached the optimal operating condition at OLR =4.77 kgVS/(m’ + d), in which
the maximum volumetric gas production rate reached 2.56 m’/(m’ - d) and was stabilized between 1.95
m’/(m’ +d) and2.10 m’/(m’ + d), the methane content of gas was above 60% , and the removal rate
of total solid (TS) was 93% . In the case of high OLR of 5.97 —6.86 kgVS/(m’ + d), VFA tended to
accumulate while ammonia nitrogen concentration remained relatively stable. The system was insensitive

to VFA accumulation when ammonia nitrogen concentration was below 6 000 mg/L, and the methane-pro-
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ducing rate of VS remained at 0. 32 m’/kgVS. However, when ammonia nitrogen concentration was
raised beyond 6 000 mg/L., the methanogenic microbial activity was suppressed significantly. Therefore,

ammonia nitrogen concentration <6 000 mg/L. was the key characteristic for the stable operation of the

system.
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Fig. 1 Diagram of reactor for kitchen waste treatment
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Fig.2  Variation of volumetric gas production rate, methane

content, gas production rate of VS and methane-
producing rate of VS
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