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ABSTRACT

Due to the worldwide shortage and high price of oil, biomass energy is becoming a mainstay
among energy-development technologies, among which anaerobic fermentative hydrogensis seems to
have the greatest potential, being one of the most critical sources.

In our research utilizing crops with energy-producing potential, five kinds of substrates, namely
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rape-seed dregs, soybeans, soybean dregs, bagasse, and sunflower dregs were analyzed in batch-type
tests wherein the rape-seed dregs were found to be the best substrate for producing hydrogen. Because
energy-producing crops contain a large amount of cellulose, five hydrolytic bacteria (3 strains of
Bacillus and 2 strains of Clostridium) were obtained from the Bioresource Collection and Research
Center (BCRC) for experimentation. The focus of our research was to determine which of the five
strains can most efficiently decompose energy-producing crops. The fermentative
hydrogen-producing bacteria cultivated from the waste sludge in the final Li-Min WTP sedimentation
tank were also studied.

The results indicate that, among the five energy-crop substrates, rape-seed dregs had the best
hydrogen productivity, having achieved 1.14 mmole H,/g-COD;,. Among the five hydrolytic bacteria
obtained from BCRC, Bacillus subtilis (A) had the best efficiency, the rate of increase in SCOD being
55.7%; the increase in the concentration of organic acid, 2000mg/L. The second-best substrate was
Bacillus subtilis (B), the rate of increase in SCOD being 55.7%; the removal rate of SCOD, 80.1%;
and the increase in the concentration of organic acid, 1720mg/L.

For producing hydrogen, the best initial pH was 5.0 in both rape and rape-seed dregs. If the pH
fluctuated below 4.5 or above 6.0 in the reaction process, the production of hydrogen was obviously
inhibited. Under the best-controlled pH, the most efficient hydrogen productivity in the tests using
rape-seed dregs as the substrate was 1.13 mmole H,/g-CODj,; and when using rape, 0.432 mmole
H,/g-COD;,.
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