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Abstract

Palm oil mill effluent (POME) was contained of 85.5 g/l COD. Thus, POME is suitable substrate for
hydrogen production. This research aims to study on hydrogen production from POME by dark
fermentation. POME was tested at different initial COD loading levels of 20, 40 and 60 gCOD/l. Gas
production from POME reached an H2 yield of 130-200 ml H,/g COD. At the end of the BHP tests, lactic,
acetic, butyric and propionic acids are the main products of POME hydrogenic effluent with a
concentration of 3.95, 2.13, 0.25, 1.5 and 0.99 g/l respectively. Consequently, VFA could be converted
into a suitable product or energy carrier such as methane via methanogenesis by methanogens under

anaerobic digestion. Methane yields from POME hydrogenic effluent at VS loading of 11.8, 17.7, 23.6



and 29.5 gVS/1 corresponding to initial volatile fatty acid loading of 0.9, 1.8, 3.6 and 4.7 g/l, respectively,
was 510, 467, 428 and 401 mlCH,/gVS. Response surface methodology was employed to study the effects
of mixed VFA concentrations in biohydrogen effluent on methane yield and microbial community. It was
found that acetic and butyric acid at high concentrations (8 g/l) were found to significantly inhibit the
methane production process, more significantly than lactic and propionic acid (P<0.01). An optimization
analysis showed that lactic, acetic, butyric and propionic acid at concentrations of 2.88, 5.01, 0.44 and
5.55 g/l, respectively, led to the methane yield of 447 ml CH,/gVS. The concentration of volatile fatty acid
at higher than 10 g/l were found to inhibit thermophilic methanogenic archaea but it did not happen in
thermophilic methanogenic bacteria. Methanoculleus thermophilus was the most abundant species
identified in normal conditions, but was not present at inhibited conditions. The result was found that
POME is suitable substrate for hydrogen production and POME hydrogenic effluent was high methane
production. This study also demonstrates the feasibility of the two-stage hydrogen and methane from
POME. A two-stage thermophilic fermentation and mesophilic methanogenic process shown very
promising method for the combined energy recovery and removal of COD and SS in POME with the
sequential anaerobic production of hydrogen and methane production. The hydrogen production in first
stage was operated in anaerobic sequencing batch reactor (ASBR) under a temperature of 55°C hydraulic
retention time (HRT) of 2 d and organic loading rate (OLR) of 60 gCOD /I/d with maximum hydrogen
production rate of 1.84 1 H, /I/d and an average of 1.8 1 H, /I/d. The maximum and average of methane
production rate in the second stage were 2.6 and 2.4 | CH, /I/d, respectively at 15 d HRT. The sequential
generation of hydrogen and methane from POME markedly increases the energy yield with 34% higher
than single stage methane production and 90% higher than single stage hydrogen production. Hydrogen
reactor was dominated with hydrogen producing Dbacteria of Thermoanaerobacterium

thermosaccharolyticum, while Methanoculleus sp. was the dominant methanogen in methane reactor.
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