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Abstract

E 12151

The degradation of starch residues to hydrogen gas can benefit the cleanest renewable
energy and organic waste reduction. Heat shock treatment coupled with substrate
selective technique was introduced to classify hydrogen producing microbes into the
groups of glucose and cellulose consuming fermentative inocula. In series 1, the treated
Dindaeng (DD) inoculum contains cellulose fermentative microbes, which can generate
some amounts of glucose to the biohydrogen system. The produced glucose can be
further digested by the hydrogen producing microbes, resulting in the maximum specific
H; production potential at 53 mLH,/(gCOD/L). The treated Nongkheam (NK) inoculum
contains only the glucose consuming-hydrogen producing microbes. Under the acidic
condition, the natural DD and NK inocula cannot produce H,, since the hydrogen
producing microbes cannot compete with the acidogen, so only volatile fatty acids
(VFAs) were obtained in the bioreactor, even when glucose was fed. Coincidentally, the
natural DD and NK inocula can utilise the starch residues and return the glucose to the
system. The glucose is further consumed by acidogen, resulting in VFAs production and
COD reduction. In series 2, two stages anaerobic sequencing batch experiments were
investigated. The natural DD sludge was fed with starch solution in the first stage (pre-
fermentation) to biotransform starch to be glucose and VFAs. The heat treated DD
sludge was employed in the second stage (dark fermentation), the effluent from the pre-
fermentation was fed to this biosystem. The inocula can convert the residues of starch,

glucose and VFAs into H,. In fact, both stages can produce H; and the whole biosystem
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can bring the highest amount of accumulated H, at 4727 mLH,. By compz;rison, the first
stage can contribute the maximum specific H, production potential at 1020
mLHy/(gCOD/L).As plenty of substrate is available, pre-fermentative microbes can earn
enough food for their metabolic process. The effluent from the acidic fermentation may
contain a low amount of substrates, which is consumed by hydrogen producing
microbes at the second stage. The lack of substrate can cause the non competitive
product inhibition, while the maximum H, yield at this stage is less than the batch test
observation. The ground information from this work could be useful for designing and

operating a multi stages biohydrogen reactor.

Keywords: Biohydrogen / Heat shock treatment / Hydrogen producing microbes /

Selective substrate / Starch residues
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