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Abstract
The influence of bacterial stress on anaerobic hydrogen-producing microorganisms was investigated in batch tests using

serum bottles. Several physical and chemical stresses (i.e., heating, adding methane producing inhibitor and chemical
acidification) were adapted as a pretreament of the seed sludge. In this experiment, the cultivation temperature were set at
mesophilic (35°C) and thermophilic conditions (55°C) with adjusting pH at 5, 6, and 7 when using the mixture of food waste
and activated sludge as a substrate. In conjunction with the pretreatment, hydrogen production was significantly enhanced as
compared with that from untreated sludge. However, less biogas (hydrogen and methane) was produced without the pH
control, resulted from the decrease of pH to below 4, mainly due to the formation of VFAs. Hydrogen and carbon dioxide gas
were analyzed as main components of the biogas while methane not detected. With an application of chemical acidification,
the highest hydrogen production value of 248 ml/l/day achieved at pH 7 and 35°C In addition, more hydrogen gas produced
when the ratio of butyric/acetic acid ratio increased. The optimum pH and temperature for hydrogen production were found to

be 7 and 35°C, respectively.
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Table 1. Characteristics of seed sludge, food waste and
activated sludge
Average
ltems -
Seed sludge | Food waste | Activated sludge
TSS (mg/1) 5,200 11,400 2,500
VSS (mg/l) 4,400 11,000 2,000
TS (%) 2.24 12.73 0.5
VS (%) 1.06 12.26 0.39
TCODer (g/1) 25 171 15
SCODc:r (g/1) 3.2 84 .25 4.25
T—N (mg/I) 360 170 100
TP (mg/!) 587 282 421
pH 6.8 3.5 6.4
(mgﬁ'gz"g?c% 4,400 1.5 1,050
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Fig. 1. Schematic diagram of batch reactor
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Table 2. Experimental conditions of batch reactor operation

Reactor | Treatment | pH | Reactor | Pretreatment | pH
R1 Uncontrol | 5 R7 BESA 5
R2 Uncontrol | 6 R8 BESA 6
R3 Uncontrol | 7 R9 BESA 7
R4 Heat 5 R10 HCIO4 5
R5 Heat 6 R11 HCIO4 6
R6 Heat 7 R12 HCIO4 7
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Fig. 2. Daily hydrogen production changes (No pH control).
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Table 3. Gas chromatographic conditions for gas analysis
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Fig. 3. Daily methane production changes (No pH control).
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Fig. 6. Organic acid from reactors at 35C (a) and 55T (b).
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Fig. 7. Total hydrogen production.
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