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Abstract TE]— 3 687 3

The experiments with two-stage anaerobic systems were set up for biogas production of
piggery waste. This process contains of two reaction tanks. The downflow solid bed
reactor were operated as acid tank. This process will supply the organic acid in the solid
form of pig manure to second tank. The second reactor tank is upflow anaerobic fixed
bed reactor were operated as methane tank. This tank is designed with packed bed
which is effective in bacteria sludge retaining. The two-stage anaerobic systems were
operated by the recirculation of water through the acid to methane tanks. The
recirculated water will leached the dissolved organic substances from bacteria digestion
of the piggery waste in the acid tank. These soluble substances will be flown and
converted to biogas through the methane tank. ‘
The main objective of this research was studied the effect of water recirculation rate and
the thickness of piggery waste layer in the acid tank on the enhancement of methane
production from piggery waste in the methane reactor. At first stage, the test of
recirculated water volume is considered at 2, 4 and 6 liters per day with the 10 cm.
height piggery waste layer. The water in much volume can increase the amount of
extracted soluble organic substances from acid to methane tanks. From that result, more
methane gas was obtained. Bacteria digestion will be occurred rapidly at the first 40
days. The total COD decreasing of recirculated water volume at 2, 4 and 6 litters per
day was 3.1, 3.0 and 3.3 kg, respectively. The total biogas volume is 38, 52 and 135
liters, respectively.

The experiment was studied the height of piggery waste layer in acid tank at 10 and 20
cm. with 6 liters per day of recirculated water, the organic substances from piggery
waste is extracted in greater amount but its dose not effect to methane production. The
increasing of that substances at the mentioned conditions causes the inhibit of
methanogenic bacteria in the acid tank.

The results suggest that the suitable condition was at 6 liters of recirculated water and
10 cm. height of piggery waste layer. The percentage of effectiveness in removed of
COD, volatile solid and total solid were 54, 38 and 33, respectively. The total biogas
gas production is 376 liters for 40 days of reaction period.

During the operation of two state anaerobic system from piggery slurry waste for a long
period, the problem of clogging was not found and the performance of the system was
quite stable. It was noticed that the two state system was more practical and solve some
limitation by separation solid and liquid phase. Life cycle cost analysis of plug flow, H-
UASB and two stage system, the calculation cost of biogas was 1.9, 1.7 and 3.0
bath/m’biogas, respectively. The two-state system was slightly higher than another
system because the efficiency of biogas production was slightly lower. If the.

performance of two state reactor can be improved into the optimum condition, the
efficiency in methane production will close to the maximum yield that can reduce the
biogas cost due to its lower investment cost. This will be another choice for methane

production from piggery waste.

Keywords : biogas / fixed bed reactor / liquid recirculation / piggery waste / solid bed
reactor / thickness of piggery waste layer / treatment / two-stage anaerobic

digester .





