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Abstract

This research focuses on enhancement of biogas production. Co-digestion of waste residues
and wastewater cake from palm oil mill was investigated. Palm empty fruit bunch, palm pressed fiber
and decanter cake 0.5% (dry w/v) were used. It was found that co-digestion of decantercake and

wastewater gave the highest methane yield (0.360 ua. CH/un. VS ) after 8 days of batch

removal
fermentation. Afterward, the amount of decanter cake (0, 0.25, 0.50, 0.75 and 1.0% w/v) was studied
for co-digestion with wastewater in batch fermentation. The result showed that the highest biogas
production was found in the co-digestion of 0.5% w/v decanter cake and wastewater. This system
also gave higher biogas production than the sole wastewater. The higher amount of decanter cake
than 0.5% w/v resulted in the decrease of biogas production. Especially at 1 %w/v of decanter cake,
the methane content of only 5.4% was obtained and pH rapidly decreased. Furthermore, the
biochemical methane potential (BMP) of decanter cake was determined. The results indicated that the
inoculums to substrate volatile solids ratios of 1.0 gave the methane yield of 0.304

mICH,/mgVS After that the effect of organic loading rate of 2.0, 4.5 and 6.7 gVS/I-day on

removed®
biogas production in semi-continuous system was carried out in 1L CSTR reactor with working
volume of 0.8 L. It was found that at organic loading rate of 6.7 gVS/l-day and hydraulic retention
time of 15 days gave the highest biogas production. Afterward, the optimum condition for biogas
production from co-digestion of decanter cake and wastewater was studied using response surface
methodology. Three factors; temperature (30-55°C), organic loading rate (5-9 gVS/I-day, mixing rate
(0-100%), were examined with methane content, methane yield and COD removal as responses.
From the experiment, three mathematic models were constructed. The optimum condition predicted
from 3 models was similar, which were organic loading rate of 6.5-6.9 gVS/I-day at 40-43 °C and
mixing rate of 58-67% (mixing at 13-16 h/day). Under this circumstance condition, the methane

content of 68.5%, the methane yield of 0.392 mICH,/mgVS and COD removal of 85.1% was

removed
obtained. The error between experimental and predicted values was very low (< 2%). Finally, the
purification of biogas in laboratory-scale was investigated using 1 L column with plastic media. The
solutions of NaOH, Monoethanoamine (MEA) and CaO at various concentrations and gas flow rate
were investigated. The results indicated that the NaOH 0.3M with 7.43 1/hr was suitable for
purification of biogas. The highest methane content of 92.6+0.1 % was achieved, which was

calculated as the increase of 35% of initial methane content and carbon dioxide was completely

removed.
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