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ABSTRACT

This research aimed to (1) determine the effect of initial pH (4.0-8.0),
temperature, and initial iron concentration (0-1000 mg/L) on hydrogen production
from starch processing wastewater by anaerobic dark fermentation of mixed cultures,
(2) compare improvements of added biomaterials (BM) from plants versus animals at
optimal concentration, and (3) study morphology and microbial population of
hydrogen-producing on the BM.

The production of hydrogen was preferable at neutral and slightly basic
condition. Also, high operational temperature yields and addition of iron could
enhance at least 2-folded higher production. However, initial iron concentration 1000
mg Fe/L resulted in decreasing of the yield due to toxicity of iron on microbes.
Accordingly, an optimal fermentation condition was under initial pH 7.0, thermophilic
temperature, and initial iron concentration of 800 mg/L, and maximum hydrogen yield
was 61.76 mL/g COD.

Addition of BM was found to improve the production yield. The best BM
was from plants (loofa sponge) and the optimal added BM concentration was 5%
(v/v). The concentration higher than 5% affected the decreasing of the yield due to
limitation of fluid circulation in the fermentation batch.

On biomaterials, using bioinformatic analysis, Firmicutes, Bacillus cereus
as dominant species for 47% of all microbial population were found while in scanning
electron microscopy and fluorescence in situ hybridization, the most images found
rod-shaped microbes.
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