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In order to maximize hydrogen production by Enterobacter cloacae YJ-1, anaerobic hydrogen producing bacteria, the medium
composition was optimized. Glucose was better than other carbon sources in hydrogen production and its production was
9754 mLUL at 2% (w/v) for 48 h. Organic nitrogen sources were more effective than inorganic nitrogen sources and also
yeast extract among organic nitrogens was the most effective in hydrogen production. Among metal ions, Na:MoO; was
most effective, and its production was 1753.3 mL/L at 0.04% (w/v). Addition of amino acid was very effective with compare
to another components of medium, and cystein was most effective among them. Under the optimum medium obtained in
batch culture, semi-batch culture in order to produce continuous hydrogen was run. The highest hydrogen production was
earned at 3% (w/v) of glucose and the amount was 2215.4 mL/L.
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oF ¥ HexA

B A7 AM8" 7|4 M Enterobater cloacae YI-1
o 244 WAL deR 2o uAY zHe 1LY
yeast extract 1.0 g, ethanol 0.5 mL, disodium succinate 1.0 g,
ferric citrate solution (0.1%) 5 mL, KH,PO4 0.5 g, MgSO0, -
TH,O 0.4 g, NaCl 0.4 g, CaCly, - 2H;0 0.05 g, NH.Cl 04 g,
CaCl, - 2H,O 0.05 g, Trace element solution 0.1 mLo|t}.
Trace element solution& 1 L% ZnSO, - TH,O 0.1 g, ManCl
2+ 4H; 0.03 g, CoCl, - 6H,O 0.02 g, NiCl,.6H,O 0.02 g.
NaMoO, - 2H,0 0.03 go|t}. A wike 100 mL ulo] Lo
WAE 40 mLE P, nRebAY TRF DA U
g &, olEZ tAE EEA 713 20& HEAD W)
FRL 35C, 120 rpmoll A oF 24 7F A ATt B H]
Fo| & Fig. 104 BHoFE vl o] 2 L §H&7] 1
LE wjkdoz st A wigd £ xd02 gtk 2
oA AZAIN FFE 1% (viv) HE3HS 384 vt

s wasu e Wshgn.

Figure 1. Schematic diagram of the experimental apparatus for
hydrogen production (1. nutrient tank, 2. influent pump, 3. effluent
pump, 4. 2 L reactor, 5. gas collector, 6. gas volume meter, 7.
liquid sampling, 8. magnetic stirrer).
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Figure 2. Effect of carbon sources on hydrogen production.
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Figure 3. Effect of various glucose concentration on hydrogen
production.
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Figure 4. Effect of nitrogen sources on hydrogen production.
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Figure 5. Effect of various yeast extract concentration on hydrogen
production.
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Figure 6. Effect of metal ions on hydrogen production.
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Figure 7. Effect of various Na;MoO concentration on hydrogen
production.
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Figure 9. Hydrogen production by semi-continuos culture (| ): 50%
of fresh medium).
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Table 1. Determination of glucose concentration on hydrogen
production in semi-continyos culture

Average hydrogen

Glucose concentration ,
production rate

Hydrogen production

(%, WiV) el /L - (mL/L)
1 42.1 2020.8
2 43.8 2101.7
3 46.2 22154
4 40.2 1929
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