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ABSTRACT

This research studied the feasibility of biohydrogen and biomethane
production from food waste by a two-stage fermentation process. It found a maximum
total biogas production of 3,161.50 mL and the maximum COD removal of 79.41%.
Hydrogen yield from food waste and the pretreated seed sludge in stage I was 32.43
mL H,/g COD. Methane yield in stage II of biomethane production from the
byproducts of stage I and the seed sludge without preheat method was 178.49 mL
CH4/g COD. Furthermore, the optimum environmental conditions for the maximum
biohydrogen and biomethane production were investigated. The optimal conditions for
biohydrogen production from food waste were at an initial pH of 7.0, thermophilic
temperature (55 + 2°C) and a C/N ratio of 30. It found a maximum hydrogen yield of
214.88 mL Hy/g COD and a maximum COD removal of 90.34%. The effluent from
biohydrogen production under the optimal environmental conditions, with high VFAs
and COD content, could be used as a substrate in biomethane production. The optimal
conditions for biomethane production in stage II were an initial pH of 7.0 and
thermophilic temperature (55 + 2°C). It found the maximum methane yield was 310.77
mL CHy4/g COD and the maximum COD removal was 70.37%.
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