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ABSTRACT

Anaerobic treatment of palm oil mill wastewater (POMW) was achieved in an up-flow
anaerobic sludge blanket (UASB) reactor and an up-flow anaerobic filter (UFAF) reactor.
A mesophilic 10-l an UASB reactor and 5-l an UFAF reactor design was evaluated for the
treatment of POMW. This research aims to use UASB reactor as acidogenic reactor for volatile
fatty acid production and UFAF reactor as methanogenic reactor for methane production. During
experimental operation, the organic loading rate (OLR) was gradually increased from 2.5 to
17.5 g COD/l/d in UASB reactor and 1.1 to 10.0 g COD/l/d in UFAF reactor. Consequently,
hydraulic retention time (HRT) ranged from 20 to 2.86 days in UASB reactor and from 13.5 to
1.5 days in UFAF reactor. The result showed that the COD removal efficiency of both reactors
was greater than 80%. In addition, the total volatile fatty acids increased with increasing OLR.
The total volatile fatty acids and acetic acid production in UASB reactor reached 5.5 g/l and 4.9
g/l, respectively at OLR of 17.5 g COD/l/d and HRT of 2.86 days before washout was observed.
Moreover, the methane and biogas production in UASB reactor increased with increasing OLR.
In UFAF reactor, the methane and biogas production increased with increasing OLR until the
OLR of 7.5 g COD /l/day. The methane yield was 0.419 lCH4/gCOD removal. The methane and
biogas production significantly decreased when OLR increased up to 10 g COD /l/day.
Therefore, the optimum OLR in the laboratory-scale UASB and UFAF reactor was approximately
15.5 and 7.5 g COD /l/day, respectively. The methane production in two-stage anaerobic
wastewater treatment process (UASB/UFAF) was about 0.308 lCH4/gCOD removal. This was
higher than methane production obtained from one-stage anaerobic wastewater treatment process
(UASB and UFAF reactors). In addition, the results from kinetic analysis corresponded to the
results from experiments. There, these was potential to use the kinetic results to demonstrate
performance of reactors.
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