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Fig.1 The pattern of preparation of the samples

HE Ak 22 AR AR R R = AR R, AR A R
T AL 2 B8 A DUR o &0 HA A4 R Zn-Tn 4 4 (16 4 H
2,53 il LK TR R B I 2 o b, He/HgO HL R ol 25 L
(T A S i) . R T N
14.28 mol/L KOHHF M o 2 1k HL A7 414 B A S Al AL it
oK S LA F A, IR N2 mV s SEE IR
T3 250 FE ARt P S VB NG AR B, R AE S IR N AR
BN JEAT o P AC A FEL T AR 0 o 22 2 7 R v T % FRLAE
T HEAT, WO A P A T LA A 4630 min,
PAORUE HLVB AR SE o DU & (1) 455 A 100 kHz~10 mHz,

EZ® T SoRF, B, 1982 F4&, Wi/, SR A SIEER, R M 5100065 TEIREE: B, R, MRS

i, Hii&: 020-39310256, E-mail: liwsh@scnu.edu.cn



559 10

BoRoP A SPOER ISR I AL FT T 100 Box) B IBE BE A 52

* 1677 -

PeES mV. HLAL 2 I & T FAXES 4 fif 22 Eco E2chemie
B.V.A 7] PGSTAT-30(Auto-lab) FE Ak 22 M3 A

X it i (XRD)FE H AFE 2% Model1273 4 X i}
LATHA e Cu BB, LR 30 kV, BTN 30
mA, HFHEEN 12°/min, HIVEHEA 15°~120° H
S-520 #14 HLBi (Hitachi, H A4 1S1S-300(Oxford, %
] ) B 1% T R ASCOWE ¢ 4 B 4 i A4 3¢ 18 1) TE 35 R 43 A
Zn-In A TR A, Mg H A 20 kV. mEadH
REAFRE Zn-In 25 555 J2 2% 0 Ak R R v vl v di A U
HRAEMEAE TP AT T (Rl — TR PR A ).

2 GRS

2.1 MBI BARAR 1k B 2%
2.1.1 AR4EEA Zn-In BAF 24 % h

P 2 2t A e A B B 3 1T 28 b AN [ B Y S 7 14.28
mol/LKOH M I I il il A th 2 . wT LR, SKif
283 AN R J v A B S LT S e A B S LR Ak Y
TN @y N A SR e o2 o T U R R VA =T R S
AL, TG 2 8% Zn-InFl FB A Indse K, K WIAE4E
LA A 2 T VT AR B 75 Zn-In & 4> B In A 3R w5 40 2 A A
CEMURETE SR NN T BN R VAT < 15 @: et i T R R
UK. BRI RIS, A 25 Zn-InFl L I
ORI, AT AR BRI, R EREE AU
AT A
2.1.2 #A& YT In(OH); #9422 Zn-In EAT A 49 %A

MR L AU EZn-Intr 425, Hralid e fr
K. e AR P P In(OH) [ 2 5, M &l fafy 52—
SE AR B, BE BRI T In(OH); 75 & 388 Jin 410 ) A
ARCR B G 9, Hrp B P In(OH); 1 & 4 80%
B0 B A RS B U (1 3), 1T In(OH); R 75 5 A
10%~20% I B AT A 2804 i) ot Ay S0 UK

0.04
(1) Pure Cu
0.03} @ Cuzn
(3) Cu-zincification/In a
(4) Cu-Zn-In
< 002 (5) Cu electroplate In 5
0.01t (3)
e
0.00}
1 1 1 1 1 1 I(S)
06 08 -1.0 -12 -14 -16 -18

ENV

P2 AN [RIBRE VK R I A A AL 1 2
Fig.2 Cathodic polarization curves of different plating

methods
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Table 2 Values of R of hydrogen evolution reaction of batteries

with different cathodic coatings obtained from Fig.7

Batteries with different Cu-Zn-In  Cu-Zn-In
. . Cu Cu-Zn .
cathodic coatings 30 min lh
R/Q 1.94 1.73 1.58 1.36
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Table 3 Testing results of heights of batteries

Batteries Heights of batteries/cm
(a) 0.508-0.512-0.512-0.512-0.512-0.514-0.520-0.520-0.520-0.520-0.520
(b) 0.510-0.516-0.520-0.524-0.526-0.526-0.526-0.526-0.526-0.526-0.526
(c) 0.512-0.516-0.516-0.520-0.520-0.520-0.520-0.520-0.520-0.520-0.520
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Abstract: Zn-In alloy material with high hydrogen evolution overpotential was prepared on the cathodic current-collector surface of the
alkaline Zn/MnO, battery by chemical plating. The properties, effects on the battery performances and the composition of the Zn-In alloy
material were studied by linear scanning voltammetry, X-ray diffraction (XRD), scanning electron microscopy (SEM), energy dispersive
spectroscopy (EDS), electrochemical impedance spectra (EIS) and altimetry. The results indicate that Zn-In alloy material could increase
the hydrogen evolution overpotential of current-collector obviously and was capable of restricting hydrogen evolution effectively to
improve the performances of batteries, which can reduce the cost and protect the environment well. Therefore, the Zn-In alloy materials
have promising application in Ag-free battery industry, as the replacement of the conventional In coated copper current-collector.

Key words: current-collector; chemical plating; high hydrogen evolution overpotential material; Zn-In alloy; hydrogen evolution;

performance
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