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The Effects of Cadmium or Copper on Biological Hydrogen Production

Woo-Hyun Yoon - TaeJin Lee®

Department of Environmental Engineering, Seoul National University of Technology

ABSTRACT : Experiment was conducted to investigate the amount of hydrogen gas and the characteristics of organic acids production from
various carbohydrates by anaerobic bacteria. The variation characteristics of organic acids and hydrogen gas production at the fermentative culture
were also studied in the presence of heavy metals such as cadmium or copper. 3.43 mole hydrogen per mole of hexose was produced when
sucrose was used as a carbon source. Acetic acid and butyric acid were main products by the anaerobic fermentation. Hydrogen produc-
tion rate was decreased and formation of acetic acid was increased as the concentration of heavy metals was increased in the medium.
The inhibition of hydrogen production by the copper was more serious than the cadmium.
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Fig. 1. Hydrogen production in the presence of various car-
bohydrate as a carbon source. (a) 1% Glucose (b) 1%
Sucrose and (¢) 1% Cellulose.

Table 1. Comparison of hydrogen yield with the previous studies
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Substrate Yields of Hy Evolution rates Organisms used Reference
(mol Ha/mol hexose) (mL Hx/h - L-medium) ¢
0.97 56.91 mixed microorganism This study
1.50 365 Clostridium beijerinckii [18]
glucose . . .
0.92 - mixed microorganism [10]
2.20 447 Enterobacter cloacae [19]
343 101.87 mixed microorganism This study
1.80 - mixed microorganism [10]
sucrose
6.00 660 Enterobacter cloacae [19]
1.89 - Enterobacter aerogenes [20]
0.00 0 mixed microorganism This study
cellulose . . .
0.003 mixed microorganism [10]
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Table 2. Hydrogen and organic acid formation in the presence of various carbohydrate

glucose sucrose cellulose
% % %
Input carbon source 10.67 gCOD/L 100.0 11.23 ¢COD/L 100.0 | 11.85 g COD/L | 100.0
Incubation period 91 hrs - 100 hrs - 200 hrs -
Cumulative hydrogen production 0.97 mol Ha/mol substrate 8.6 3.43 mol Hy/mol substrate 14.2 0 -
dry cell mass 1,249.5 mgCOD/L 11.7 2,120.1 mgCOD/L 18.9 -
Decomposition rate of carbohydrate 98 % 2 99.5% 0.5 0 -
Theoretlcalpe;r:dolljclgorcl)f hydrogen 2435 v, i 42 88% i 0 i
pH 8.7~44 - 8.75~43 - 8.73~8.57 -
acetic acid 6.63 mM 3.9 21.45 mM 122 N-D -
butyric acid 8.64 mM 12.9 25.16 mM 35.8 N-D
propionic acid 0.50 mM 0.4 N-D N:D
Others 56.7 227
Recovery 96.1 104.3 -

Others: SCOD - ( VFA + soluble carbohydrate), <N - D : Not detected>
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