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Abstract
Anaerobic hydrogen production was executed using mixed anaerobic sludge. pH
control (pH 5.576.2) and heat treatment of anaerobic sluge at 95C was not effective
for repressing the methane formation. The addition of nitrate(50072,000 mg/L KNOs)
made it possible to repress the methane formation, which resulted in the improvement
of hydrogen production. By using SEM(Scanning Electron Microscope), less methane
forming microbial with spagetti shape was observed when nitrate was supplied to

anaerobic reactor.
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Fig. 1. Granulation procedure; a: Initial floc is formed by the addition of cationic polymer
to mixed microorganisms, b: Formed floc is disintegrated by shear force, which is imposed by
mixer. At this step, large portion of adsorbed cationic polymer remains still on the surface of
microorganisms, c¢: The addition of colloidal silica induces reflocculation of disintegrated flocs.
Colloidal silica penetrates into floc and neutralize excess positive charge of cationic polymer,
which results in the formation of compact floc.
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Fig. 2. The biogas production profile;
(a) Ha gas production rate, yield vs. operation time,

(b) Gas composition vs. operation time.
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Table 1. The H, gas rate and yield change for various added nitrate concentration

H, gas Yield(mol Hy/mol| MLSS(mg/L) ORP(mV)
KNO3(mg/L) rate(ml/L/hr) glucose)
0 49.7 0.4 4,098 -221.3
500 101.6 0.6 2,200 -199.4
1,000 132.2 1.0 2,376 -198.0
2,000 123.4 0.8 3,730 -168.0
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Fig. 3. Change of the gas composition for various added nitrate concentration.
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