sustainable resource recovery.

Low yields of fermentative hydrogen and methane productions could be attributed
partly to substrate and product inhibitions which affect the metabolic pathways and
thermodynamic conditions of the fermentative bacteria. The focus of this study was,
therefore, on how to improve the yields of fermentative hydrogen and methane through
the application of membrane techniques including encapsulation and membrane
permeation of VFA. The encapsulation techniques were used to investigate the potential of improved fermentative hydrogen and methane yields from encapsulated cells,
when compared to free cells, during the anerobic fermentation of substrates with inhibitory fruit flavour compounds (limonene, hexanal, myrcene and octanol). Similarly,
the technique of membrane permeation of VFA was used to investigate the effects of
the VFA extraction on bioreactor hydrodynamics in relation to fermentative hydrogen
production.
The results from this thesis study indicate that application of the membrane techniques
coupled with varying operational parameters could improve hydrogen and methane
productions from fermentation media with substrate and product inhibitions. It is
expected that applications of this research knowledge along with the government
support will facilitate development of the commercial production of fermentative
hydrogen and methane.
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The remarkable benefits associated with bringing to bear, the
application of renewable energy carriers including fermentative
hydrogen and methane, cannot be understated. Meanwhile,
considering the tremendous benefits associated with the conversion of wastes to the two energy carriers (fermentative hydrogen
and methane); people might be curious to know why the commercial application of the green technology, especially, fermentative hydrogen, has not yet been widespread. The reason is not
far-fetched; the current low yield of fermentative hydrogen makes large scale of the
process to be unprofitable and uncompetitive with commercial hydrogen production
processes from fossil fuels.
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Research and education performed within SCRR identifies new and improved methods to convert
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