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Fig.2 Cathodic cyclic voltammetric curve of Ni wire
NasAlFe-La,0s (92:8) with scan rate 2 mV s™ and
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Table 1 Number of transferred electrons calculated from the

peak current and peak potential in Fig.2

Number I/mA Vp/V VyplV N
Peak a -430.3 -0.675 -0.585 2.68
Peak b -834.0 -0. 965 -0.893 3.35

Note: I-peak current; Vp-peak potential; Vip-half peak potential;

N-number of transferred electrons
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Table 2 G of some substance (kJ mol ™) 2
No. T=1273 K c (G_rgghite) ng(g) c_o;lgg) Lf"lé%r) La_zzc()%(ocr) AG/KJ mol™* EIV
1 La,0:+3C=2La+3CO 3 3 2 -1 753 -1.30
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Fig.3 Pulse potential vs time with cell voltage of 1.5 V,

intermittent wave of 1:29 and electrolysis time of 6 h
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Fig.4 Microscopic structures and XRD pattern of cathodic hydrogen evolution: (a) microscopic structures of LaNis.xAly alloy films,

(b) line scanning of the LaNis.xAlyarea, and (c) XRD pattern of the LaNis..Alyarea
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Preparation of Highly Active LaNis_ Al Alloy Films by Pulse Electrolysis

Ji Kai', Han Qin?, Xu Yusong*
. Zhangjiagang Campus, Jiangsu University of Science and Technology, Zhangjiagang , China
(1. Zhangji C Ji University of Sci d Technol Zhangji 215600, China)
(2. Northeastern University, Shenyang 110819, China)

Abstract: Highly active LaNis.xAlx alloy films were prepared by pulse electrolysis. The depolarization of Ni cathode and the
co-electrodepositing principle in the molten salt system was studied by thermodynamic calculation and cyclic voltammetry, while the
microstructures of the alloy films were analyzed by scanning electron microscopy and X-ray diffractometry. The results show that the
electrodeposition and diffusion processes are effectively separated by pulse electrolysis. In fact, the precipitation of aluminium in Ni
cathode is found to significantly decrease the activity of La,O; from NazAlFg114g, Al,031.2 g and La;O34.8 g molten salts firstly, and
then the depolarization of Ni cathode makes it possible for the co-electrodepositing principle of La and Al. Finally, the LaNis.xAlx alloy
films with high surface area and uniform composition are prepared, where x values are between 3.5~4.

Key words: pulse electrolysis; cyclic voltammetry; alloy films; aquatic electrodeposition
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