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Abstract : The effects of experimental variables for the electrochemical reduction of carbon dioxide by Carbon Mon-
oxide Dehydrogenase (CODH) were investigated. It shows the pH optimum at 6.3 where the feasibility of electro-
chemical reduction and the stability of CODH compromise each other. The optimum temperature for the reduction
was at 60°C where the enzyme shows the optimum activity although the solubility of carbon dioxide decreases as
increasing temperature. '
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Scheme 1. Electrocatalytic Reduction of CO; by CODH.

e i




T=71skea)A],

7129 FEE HRlt) o] gl o]
iw 1‘34 MV*/MV™ &} ¥ 2kl %Tal
= W13 2A9F —600 mVolshy] AFE 7T thh 271sRs Hlo)
HFE = (Fig. 1 (b)), o1AS oA F3jo] w2 &
o] pH7} Wolgel] me Aoz AYd &+ vk A=
pH=7.0%1 A3eF-gole) o] isletig E3A7|H pH=63
o2 "gojx)A gty CODHE 718l 4 =W -600 mV &
el AF7t ZA F7IsR=r(Fig. 1(c)), °17 CODHd| 23
ojabslerAo] YARE ABE 4 ). CODH §l& 29+=
olrksteka #9le] Fsto] wie A7) wRell Q3]H Aol
Felo] A dohtal, oA FHAA olitstebie) e #
2 571 gldedl, CODHY EAZ Qs Fao]2-9] 3l
02 FARART B HA olikslgrie] o] dofjut 1o
g HF S5 #AEE 02 AHEE F Ut o] A o]
Al es dastgag deaxos SdEg oy Bargk v
?\lq__m

3.2. pH7t E0j4ES0l| oixXl= dE
ofg Aol BE A3 o] olitaierie] B WSS pH
o & WAL MV e pHel P A gk

e
e

50
o

CO,+2H"+2¢ < CO+H,0
MV¥+e < MV?

E AgeME pH 638 7IEoZ pH7E W] Wk cobH
Zu 2 ke olitstetie] A 7IstetARl Shnkgo] ogA
F WX dis] golEgkth pH 6.3 oA ojitalekie] 3
of B2 A 480 mV(-520 + (0.7X60)) ©]aL A=}

to of mlm
(o3
r9~'

1.5

1.0

(V) Judaan)

0.5

L I L
-200 -400 -600

Potential (mV vs. NHE)

Fig. 1. Cyclic voltammograms of CO, reduction by CODH (0.1 M
phosphate buffer pH 7.0, 1.0 mM MV?") at gold electrode. (a)
without CODH, under N, (b) under CO, without CODH, (pH 6.3)
(¢) with CODH (0.50 mg/mL), scan rate = 10 mV/sec.
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Fig. 2. Effect of pH on the electrochemical 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 H;PO, 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
at different pH.
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Fig. 5. Cyclic voltammograms at different temperature (0.1 M
phosphate buffer, CO, saturated , 1 mM MV?*"), CODH 0.50 mg/
mL, sean rate 10 mV/sec (a) 22°C (b) 40°C (c) 50°C (d) 55°C (¢) 60°C.
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