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Tab.1 Compositions of electroplating electrolytes and

technological parameters

Composition a a ay ay

K,P,0, - 3H,0/mol - L' 0.4 0.4 0.4 0.4

SnCl, + 2H,0/mol - L™ 0.1 0.1 0.1 0.1
Seignette salt/mol + L~ 0.05 0.05 0.05 0.05
Gelatin/g - L™ 0.5 0.5 0.5 0.5
C,sH,yNa0,S/g « L7 0.1 0.1 0.1 0.1

Electrodeposition time/min 10 10 10 10

Electrodeposition current 5 10 15 20
density/mA - em ™’

Anode Tin ingot

1.2 RAERWIK

7 % 4 JISM-6301 1 1~ 4 b Tl 455 L 52
Sn/Cu HUBRIESL, 331K 10.0 kV.

A Sn/Cu TAEHM (10 mm x 10 mm) G225
B \He/HgO Z AL A1 0. 1 mol - L™ KHCO,
FEL A VR 2H B = HL M AR &R i Potentiostat/ Gal-
vanostat Model 263 A Hi k2% T AE G B TR £ Sn/
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Fig. 1 A plot of mass increment vs. current density for dif-

ferent Sn/Cu electrodes (¢ =10 min)
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Fig.2 SEM images of different Sn/Cu electrodes(a, ~ a, ,t
=10 min)
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Tab.2 The quality of electrodeposited Sn/Cu electrodes at different current densities( ¢ =10 min)

Condition and mass a, a, a, a,
Electrodeposition current density/mA + ¢m > 5 10 15 20
Mass before deposition/g 1.5982  1.6908  1.8975  1.6932
Mass after deposition/g 1.6736  1.7901  2.0140  1.8228
Increment/ mg 75.4 99.3 116.5 129.6
Increment per unit area/mg + cm 1. 3464 1.7732  2.0804  2.3143
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Fig.3 Cyclic voltammograms of different Sn/Cu electrodes
(a, ~a,) in 0.1 mol « L™" KHCO, solution satu-
rated by N,
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Fig.4 Cyclic voltammograms of different Sn/Cu electrodes

(a, ~a,) in 0.1 mol « L™" KHCO, solution saturat-
ed by CO,
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Fig.5 Cyclic voltammograms of different Sn/Cu electrodes (a, ~a,) in 0.1 mol + L ™' KHCO, saturated by N,(—) or CO,(-+*)
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Fig.6  Chronoamperometric curves of the Sn/Cu electrodes
prepared at 15 mA « ecm > (a,) in 0.1 mol - L™
KHCO;, solution saturated by CO,
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Electrochemical Reduction of CO, on Sn/Cu Electrode

ZHAO Chen-chen, GUO Jian-wei, WANG Li, HE Xiang-ming " ,
WANG Cheng, LIU Zhi-xiang
(Institute of Nuclear and New Energy Technology , Tsinghua University , Beijing 100084 , China)

Abstract; The Sn/Cu electrodes were prepared by electroplating method and their morphologies under different
galvanization current densities were determined by SEM. In alkali,the effects of Sn/Cu electrodes on the activi-
ties towards hydrogen evolution and electrochemical reduction of CO, were investigated in alkaline solutions using
a three-electrode system. These results indicated that the Sn/Cu electrodes prepared at 10 mA + ¢m > and 15 mA
- em ~* showed good activities , while that prepared at 15 mA - ¢cm > was even better in activities. The synergetic
structure of the Sn/Cu electrode to be beneficial to electrochemical reduction of CO, has been pointed out.

Key words: Sn/Cu electrode; electrochemical reduction of Co,



