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ABSTRACT

The objectives of this study are determine the effects of leachate recirculation rate on the
treatment of organic fraction of market wastes using Leach Bed Anaerobic Digestion. Eight
lysimeters were made of PVC pipes with 20 c¢m in diameter. The organic wastes collected from
Tonpayom Market were used as a feedstock in the study. The shredded wastes with size less than
2.5 cm were filled into each lysimeter with 70 cm in height. This experiment consisted of two
stages. At the First stage, four stabilised-waste reactors were prepared by seeding market waste
and sludge from anaerobic digestion. The leachate was recirculated over the waste bed everyday
for the acceleration of organic biodegradation. The leachate recirculation was carried out until the
waste in the reactors were stabilised. At the second stage, four fresh-waste reactors containing
fresh shredded market waste were prepared. The indirect recirculation between the stabilised-
waste and fresh-waste reactor commenced after the fresh-waste were prepared. The fresh-waste
and stabilised-waste reactors were uncoupled when the pH of effluent leachate from the fresh-
waste reaches a value had over 6.5 and the CH, composition of the biogas had above 30 %, after

which the fresh-waste reached was directly recirculated to complete the waste degradation.




Gas volume was measured everyday, gas composition and leachate characteristics were
analyzed twice a week. In addition, the solid wastes characteristics before and after digestion
were also determined. It was found that the gas and methane gas generation rates varied with the
leachate recirculation rate. The average biogas and methane gas generation rates of 5, 10, 20 and
30 % are 4.72, 7.29,7.67, 8.11 I/d and 1.52, 3.29, 3.63 and 4.09 I/d. The methane gas generation
rate varies with the organic matter decomposition rate and the leachate recirculation rate. The
organic matter decomposition rate i.e. volatile solid and organic carbon were between 7.51-8.55
and 3.04-3.57 g.A(kg.dry.wt-d} and the rate of methane gas generation was between 0.55-1.48 I/
(kg.dry.wt-d). The methane gas generation rate during the 30 days of the experiment at 5, 10, 20
and 30 % leachate recirculation rates were 0.32, 0.53, 0.62 and 0.77 1./(kg.VS-d), respectively or
0.54, 0.90, 1.05 and 1.31 1./(kg. Organic carbon-d), respectively. The methane gas generation rate
during the 45 days of the experiment at 5, 10, 20 and 30 % leachate recirculation rates were .64,
1.33, 1.48 and 1.69 1./(kg.VS-d), respectively or 1.64, 3.37, 3.77 and 4.30 1./(kg. Organic carbon-
d), respectively. The methane gas generation rate during the 60 days of the experiment at 5, 10,
20 and 30 % leachate recirculation rates were 0.75, 1.54, 1.70 and 1.92 1./(kg. VS-d), respectively
or 1.90, 3.92, 4.31and 4.881.31 1./(kg. Organic carbon-d), respectively.

The nutrient values of the anaerobic compost produced were found to have ni;x'ogen,
phosphorus and potassium contents of 2.27-2.63, 0.08-0.10 and 1.39-1.90 %, respectively. The
contents of the nitrogen and potassium were sufficient but the contents of phosphorus was rather
low. As a result, the compost is more suitable to use for the vegetable and firuit crops than

ornarmental plants.



