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Abstract

The objectives of this study are to determine the degradation of organic wastes by leach bed
anaerobic digestion aﬁd post aerobic composting. Each reactor was made of PVC pipes with 20
cm in diameter and 1.35 m in height, Four organic wastes i.e. municipal solid waste (MSW),
pineapple waste (PW), guava waste (GW) and tobacco waste (TW) were used in this study. The
study consisted of two stages of experiments, leach bed anaerobic digestion and post aerobic
composting. The first stage consisted of two steps. During the first step, the stabilized reactors
were prepared. Each organic waste was shredded to the size less than 2.5 cm., mixed with the
sludge from anaerobic digester in the ratio of 1:1 and filled in the reactor. The leachate was
recirculated over the waste bed everyday until the waste in the reactor was stabilized. During the
second step, four fresh-waste reactors were prepared and filled with wastes as Ifollow; MSW,
PW+-Sludge, GW+Sludge and TW. The indirect recirculation between the stabilized-waste and
fresh-waste reactor commenced after the fresh-waste was prepared. The recirculation ratio of 20
% of the waste bed volume was used: The fresh-waste and stabilized-waste reactors were
uncoupled when the pH of effluent leachate from the fresh-waste reaches a value had over 6.5 and

the methane composition of the biogas had above 30 %, after which the fresh-waste reached was



directly recirculated to complete the waste degradation. In the second stage, the degradation of
organic wastes by post aerobic composting was studied. The sludge from leach bed anaerobic
digesters were composted in the natural aerobic cornposting process. The gas volume generated,
gas composition, leachate characteristics and sludge characteristics were measured and analyzed
during the study period.

It was found that the biogas generation rates from MSW, PW, GW and TW were 3.68,
13.79, 8.36 and 3.46 1/d respectively, while the methane gas generation rates were 1.76, 6.03, 4.18
and 1.06 I/d, respectively. The organic matter decomposition rate as volatile solid were 6.87,7.38,
7.36 and 8.03 g./(kg. dry wt.-d) respectively, and as organic carbon were 3.57,3.75,4.67 and 4.66
g/(kg.dry wt.-d), respectively. The results showed that the organic matter decomposition rate of
TW was highest and followed by GW, PW and MSW, respectively. The biogas and methane
generation rate of PW was highest and followed by GW, MSW and TW, respectively.

The results of aerobic composting of MSW, PW, GW showed that after composting C/N
ratio were 12.48, 11.50 and 20.24 respectively, CEC were 177.6, 145.3 and 169.9 meg/100 g. dry
wt., respectively. Nitrate were 0.1130, 0.0195 and 0.0026 g/100 g. dry wt., respectively. The
nutrient value N-P-K were 3.30-0.716-1.901, 2.71-1.148-1.490 and 2.06-0.684-0.899,
respectively. It was illustrated that a little bit better quality of composts were achieved after post

aerobic composting.



