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Abstract : The effects of experimental variables for the eectrochemica reduction of carbon dioxide by Carbon Mon-
oxide Dehydrogenase (CODH) were investigated. It shows the pH optimum at 6.3 where the feasibility of eectro-
chemicd reduction and the stability of CODH compromise each other. The optimum temperature for the reduction
was a 60°C where the enzyme shows the optimum activity athough the solubility of carbon dioxide decreases as
increasing temperature.
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Scheme 1. Electrocatalytic Reduction of CO, by CODH.
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Fig. 1. Cyclic voltammograms of CO, reduction by CODH (0.1 M
phosphate buffer pH 7.0, L.0mM MV?) at gold electrode. (a)
without CODH, under N, (b) under CO,without CODH, (pH 6.3)
(c) with CODH (0.50 mg/mL), scan rate = 10 mV/sec.
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Fig. 2. Effect of pH on the eectrochemical CO, reduction by
CODH(0.50 mg/mL) (a) pH 6.9 (0.1 M phosphate buffer, CO,
saturated, 1 mM MV?), (b) pH 6.6, (c) pH 6.3, (d) pH 6.0, (€) pH
5.7 (pH was adjusted by adding 7~8 uL of 2.5 M H3PO, successively
from pH 6.9).
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Fig. 3. Effect of pH on the charge consumption during CO,
reduction by CODH.
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Fig. 4. Changes of CO oxidation activities upon incubating CODH
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Fig. 5. Cyclic voltammograms at different temperature (0.1 M

phosphate buffer, CO, saturated , 1mM MV?"), CODH 0.50 mg/
mL, scan rate 10 mV/sec (a) 22°C (b) 40°C (c) 50°C (d) 55°C (e) 60°C.
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