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Effect of Zn addition to Cu electrode for electrochemical

COz2 reduction to form formic acid

Kazumasa Oshima*, Uruha Inoue*, Takuhei Omuro*

Abstract: For electrochemical COz reduction to formic acid, the effect of zinc addition to copper
electrode was investigated. Formic acid, one of practical hydrogen carriers, has high storage
capacity (54 kg-Hs m3) and stability (b.p.=100°C). Copper electrode with addition of zinc was
prepared with an electroless co-deposition method. From results, an acid-treatment to the
electrode increased the electrochemical surface area, and a diffusion of the reactant to the
surface. On Cu electrode with 10 mol% Zn addition, the best performance for electrochemical
COz2 reduction was achieved. And SEM images showed that the acid-treatment dissolved the
co-deposited zinc, and it form Cu particles, which was an effective active site for

electrochemical COz reduction.
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Electrode Current / mA Formic Acid / pmol
0 min 300 min

Fe 483 349 0.0

Ni 50.5 6.2 0.0

Cu 21.8 5.9 0.0

Brass 124 9.5 0.0

Duralumin 6.2 6.5 0.0
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Before Acid-treatment

RIAMREBIZ AT o 72, BRI 0 SEM 3 L OVEDS 7t
FOMTORER A 37T, BRILBRATI I8N —RRIZ SR A
RENAFEL TODDITH LT, BRI XM ERD A H
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Electrode Cuweight/ mgem?  Current/mA  Formic Acid / pmol Formic Acid / pmol mg!  Selectivity* / %
Cu/Fe rod 123 27.1 0.0 0.0 0.0
10Zn-Cu/Fe (as made) N.D. 22.8 0.0 N.D. 0.0
1Zn-Cu/Fe (acid) 13.5 51.8 43.0 0.6 6.7
10Zn-Cu/Fe (acid) 3.46 82.5 45.1 2.6 44
100Zn-Cu/Fe (acid) 11.7 513 14.0 0.2 22
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HRHEH 720 O XA E TR L CHRbEWEEZ R
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TR AATH Z & C, Hbox LizdigndiaA L, 8K
BRSNS Z L vboioTz, ElAREMIE, —EEb
IRFBOELICFHNETIZANTH Y, FEEOARD MR S
AUTe. F MR A It U7 A, $loxt LT 10 mol%
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