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ABSTRACT

The objectives of this study are to determine the performance of the digestion of organic
fraction of municipal solid wastes using leach bed anaerobic digestion at mesophilic, thermophilic
and ambient temperatures. Six lysimeters were prepared using steel. Each lysimeter has diameter
and height 30 cm and 130 cm, respectively. The organic wastes collected from the Chaing Mai
municipal transfer station were used as a feed stock in the study. The wastes were shredded to
have size less than 2.5 cm and filled into each lysimeter with 36 kg in weight. The experiment
consisted of two stages. At the first stage, three stabilized-waste reactors were prepared by
seeding municipal wastes and anaerobic digested sludge and then their temperatures were
controlled at mesophilic, thermophilic and ambient temperatures. The leachate was recirculated
over the waste bed every day for the acceleration of organic biodegradation. The leachate
recirculation process was carried out until the wastes in the reactor were stabilized. At the second
stage, threc fresh-waste reactors containing fresh shredded municipal wastes were prepared.
After that, the temperatures were controlled as same as in the first stage and sequenced to the
stabilized-waste reactors. The indirect recirculation between the stabilized-waste and the fresh-
waste reactors were uncoupled when the pH of leachate from the fresh-waste reactors had a value
over 6.5, and the CH, composition of the biogas had a value above 30%. After that the fresh-

waste was directly recirculated to complete the waste degradation.




Gas volumes were measured every day, gas compositions and leachate characteristics
were analyzed twice a week. In addition, the solid wastes characteristics before and after
digestion were also determined.

The results show that the digestion period required to achieve the peak daily methane
generation rate in thermophilic reactor was shortest and followed by mesophilic reactor and
ambient temperature reactor, respectively. The sequencing of indirect recirculation between the
stabilized-waste and the fresh-waste reactors in thermophilic rector was shortest (11 days),
followed by mesophilic reactor (21 days), and ambient temperature (32 days). The digestion
periods required to stabilize were 84, 81 and 81 days for thermophilic, mesophilic and ambient
temperature reactors, respectively, The thermophilic reactor had the highest biogas and methane
gas gencration rates (454 and 286 kg dry weight), followed by mesophilic reactor (295 and 181
Vkg.dry weight), and ambient temperature reactor (142 and 78 I/kg dry weight), respectively.

The results of leachate gharactcristics’ variation illustrated that the leachate generated
from thermophilic reactor during the first 40 days of digestion had the lower concentrations of
total volatile acids, COD and BOD;, followed by mesophilic reactor, and ambient temperﬁture
reactor. After 40 days of digestion, there were no any significant differences and variations of
total voiatile acids, COD and BOD; concentrations in the leachates generated from ail reactors,

The mass and volatile solids reductions in the wastes were found to be in the ranges of
71.4-75.2 % and 54.5-76.2 %, respectively. The thermophilic reactor gave the highest reductions
while the ambient temperature reactor gave the lowest reductions of the mentioned above

parameters,




