TRV 1 45243 A A S AL

KA, FEEux, M, CHAN S L IP

(1. REERZAL 22 BE, 3 3000725 2. 8RR LR BBl 22 5 TR 2B, Z&JE NSW 2052)

o>
ayay
*

bbb

WS SR EUTB LB T 8-F T A &4 (Ni-AB,) 5 & sk, A RS M4 ih 26 K B Ak 2228 Wi B pi oA
BF5E T 2 HARAE 28% KOH T BIHT = i AL P g, JT T 93 F e U 1 R AR B SR T B 3. 45 RG], 55 R TTAA
2l Ni FBAH B, Ni-AB, 526 s ARCE AT AR AT Ssk B AL R H A2 e 8 BHLBT DA B 25 K ) A A8 Bk 45 58 AR bl S T A
fE2l Ni J Ni-ABg WA EAT & N AR HERS A6 B S 2350 4 74. 2 kJ/mol #139. 8 kJ/mol, B Ni-AB; & & M A& HL
R e B BT S FR R AV R B2 FRRTE R v v T BT S S N T Volmer-Heyrovsky IR, FELAL 27 5 B Sy i 3V ki

42516 20 R
gt . BV, HEEN; MTEEES; TExMN; BiEiL
RS 0646; TQ153 VERPR R A CE S 0493-2137(2005)06- 0508- 05

Electrocatalysis for Hydrogen Evolution Reaction on Nickel-Hydrogen
Storage Alloy Composite Electrodes Prepared by Electrodeposition
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(1. School of Chemical Engineering and Technology, Tianjin University, Tianjin 300072, China;
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Abstract: Nickel-rare earth hydrogen storage alloy ( Ni-ABy) composite electrodes were prepared by the elec-
trodeposition technique, and their electrocatalytic characteristics for hydrogen evolution reaction ( HER) in
28% KOH solution were investigated by steady-state polarization curves and electrochemical impedance spec-
troscopy ( EIS). The morphology of the electrodes was examined by using scanning electron microscopy
(SEM). The experimental results show that in comparison with those of the electrodes electrodeposited with
pure Ni, the Ni-AB5 composite electrodes exhibit a lower overpotential and reaction resistance, a higher ex-
change current density and specific surface area for HER. The standard free activation enthalpy of HER on the
pure-Ni and Ni-ABj electrodes is 74.2 kJ/mol and 39.8 kJ/mol respectively. Thus the Ni-AB5 composite elec-
trodes possess a superior electrocatalytic activity for HER as related to the pure-Ni electrodes. The main path-
way for HER on the Ni-ABs composite electrodes in alkaline solutions is Volmer-Heyrovsky with the electro-
chemical desorption as the rate-determining step.
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Tab.1 Values of the overpotential and equilibrium electrode potential for HER on the pure-Ni and Ni-AB; electrodes

oA T/K @rey/ V Ap,/mV Ap,/mV Ap;/mV
300 -0.929 495 541 578
. 318 -0.923 456 527 578
2l Ni
333 -0.918 456 546 619
350 -0.910 564 621 654
300 -0.929 278 320 351
Ni-AB, 333 -0.918 250 304 344
350 -0.910 223 264 288
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Tab.2 Kinetic parameters for HER on the pure-Ni and Ni-AB; electrodes

H AR T/K b/mV B Jo/CkA * m~%) Tafel X [A]/CA *m~2)
300 112 0.530 4.09 x10 ~° 0.012 ~0.55
. 318 120 0.527 2.18 x 10~ 0.006 ~0. 14
333 144 0.459 7.80 x 10 ~* 0.009 ~0.70
350 188 0.370 9.81 x10~* 0.025 ~0.37
300 104 0.570 2.51 x10 0.032 ~1.00
Ni-ABs 333 130 0.508 1.25 x10 2 0.170 ~1.00
350 137 0.506 2.44 x10°* 0.350 ~4.50
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Fig.2 Electrochemical impedance spectra
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Tab.3 Tafel slope values for HER on the Ni-AB;

composite electrodes

T/K b,/mV b./mV

300 104 119

333 130 132

350 137 139
3 4
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