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Abstract: CO, electroreduction was assessed at a Pt/C electrocatalyst of a membrane electrode assembly (MEA)
and a Pt electrode in 0.5 mol dm™® H,SO, solution. The CO, electroreduction behavior was evaluated by cyclic
voltammetry. As a result, the CO, electroreduction occurred to create adsorbed species on the Pt at the electrode
potential < 0.35 V vs. RHE. Under the condition, an H-adsorption reaction and the CO,, electroreduction reaction were
found to occur competitively. In addition, the results of CO- and methanol-stripping voltammograms imply one of the
adsorbed species on the Pt is methanol. When the coulombic ratios of the adsorbed species per CO, electroreduction
were compared in the MEA and the aqueous solution, the CO,, electroreduction is known to predominately occur in
the MEA.

Key Words: CO, reduction, Direct Methanol Fuel Cell (DMFC), Membrane Electrode Assembly (MEA), Polymer
Electrolyte Fuel Cell (PEFC), Pt electrode, Reversible Fuel Cell (RFC)

1. 13U®HIC

BUE, BRRHEMIC O AR & L THfZES T b

WM OEE LA OREZ 88 3 2 BRI E
T ik, BRI RLE (PEFC) kD EM
AR, BHNRENNES AT L TH D, KE/ B
F AT RN, T TORMH O TR Kl
ORI 0B L OHERDH L, L Ladis,
SIS BB AR RN 2 AE O L2 BV T
B i H Y, HyOBEMEHNE X OREICE - T
HIBRENTLE ). o T BILEERLELE LW Rmke
O TR BRI & - T E WA 5,

92 HAEIE® VOL.13

BODO—DIIT N A= b RFEML TV T — VIEKRE
Withe LT, HHEA Y ) — VIEBRFER (DMFC) 23%
Fohs P, ZThiEEORE. K1 (a) IRT LD
W27 7 — FIZHAED A ¥ 7 — VKRBT Z G5 H DT,
FEHLIZE 5> TWwb, DMFC TOIRERIEZ 5 MBILX
& & FICFUGS &2 TN ENLLTITIRT,
CH;0H + H,0 = CO, + 6H" + 6¢ (1)
3/20,+ 6H + 6e¢ — 3H,0 (2)
ALK (1) ROELEEWTH S COLIIMLFEMITE
ET, TORITITHL VI ERBICASN TS, #E

NO.2 2013



Anode Cathode
Pt wire

DHE Metal plate DHE

/S Lyt ro

Separator

N —
Electrocatalyst and

gas diffusion layer

CH:OH O, ™ Nafion membrane

(a) (b)

1 BEEX 2/ —IVEERERE I (). H,-CO MHEH
B (b)

Fig. 1 Schematic illustrations of DMFC single cell (a) and
CO , reduction electrolyzer (b).
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Fig.2 Schematic of the three-electrode electrochemical cell
for aqueous solution.
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Fig.3 Cyclic voltammograms obtained by supplying inactive
gas (dotted line)and CO, gas (solid line)at the Pt/C of
the MEA (a)and the Pt electrode in the H,SO, solution

(b). Scan rate: 10 mV s™.
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Fig.4 Cyclic voltammograms obtained by supplying CO, gas

at the Pt/C of the MEA (a) and the Pt electrode in the
H,SO, solution (b) as a function of 5-min electrolysis
potential. Scan rate : 10 mV s™.
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Fig.5 5-min electrolysis potential dependence of coulombic

charges at the re-oxidation current appeared in Fig. 4.
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