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Fig. 1 Cyclic voltammograms on Pt electrode
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Fig. 4 Cyclic voltammograms on Cu and

Ni electrodes (298 K, v= 100 mVes™ )
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Fig. 5 Current-time curves on different electrodes in
0.01 mol*L™ 'NiCly0. 1 mol*L™ ' LiCFDM SO
system (- 1.500 V)
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Fig. 11 Cyclic voltammogram on Pt electrode in
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Fig. 12 Cyclic voltammogram on Cu electrode in
0.01 mol* L™ 'LaCl-0. 01 mol* L™ 'NiCly-
0.1 mol*L™ 'LiCFDM SO system
(298 K, Cu: 0.08 cm?, v= 100 mVes ')
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Fig. 13 Cyclic voltammogram on Pt electrode in
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Table 1 Composition and morphology of LaNt Co alloy films on Cu substrate
Potential Of\iodeposition Time of/ir(;ifposition EDAX/ % Morphology of deposics
La Ni Co
- 1.800 20 10. 19 61.48 28.33 Gray brown uniform alloy films
- 2.250 20 13:33 52.06 34. 61 Browir black smooth metallic alloy films
- 2.450 20 15.53 40. 68 43.79 Black smooth adhesive alloy films
- 2.650 20 24. 10 35.76 40. 14 Deep black smooth adhesive alloy films

F2 WM E LeNrCo &2 UIRUR AL B &2 Hr

Table 2

Composition and morphology of LaNrCo alloy films on Cu substrate

Current of codeposition Time of codeposition EDAX/ %
N ) M orphology of deposits
/(Asdm™7) /min La Ni Co
0.2 20 3.12 79.19 17. 69 Browir black uniform alloy films
0.5 20 19.02 42.69 38.29 Deep black smooth adhesive alloy films
0.8 20 24.18 40.61 35.21 Deep black smooth adhesive alloy films
1.1 20 21.88 43. 54 34.58 Deep black brittle rough alloy films
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Fig. 16 Dynamic polarization curve on Cu electrode

(298 K, v=100mV*s ', Cu: 0.55 cm?)
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Electrochemical preparation of La Ni Co alloy films in DMSO

YUAN Ding-sheng, LIU Guan-kun, TONG Ye xiang
(School of Chemistry and Chemical Engineering, Zhongshan U niversity,
Guangzhou 510275, P.R. China)

[ Abstract] The cyclic voltemmetry and potential step methods were used to investigate the electrochemical behavior of Ni** and
La®* in NiCly LICEDM SO and LaCly LiCFDMSO systems on Pt, Cu and Ni cathodes. Experimental results indicate that the elec
troreduction of Ni** to Ni is irreversible in one step, the electroreduction of La** to La is quastreversible. The diffusion coefficient of
La’* in LaClyLiCFDM SO system at 298 K was 3. 1 x 107 ¢ em?*s™ '. The diffusion coefficient and transfer coefficient of Ni** in
NiCl,- LiCEFDM SO system at 298 K were 3.6 % 10™ ¢ cm?+s™ ' and 0. 16, respectively. Potentiostatic and current constant electrolysis
were used to prepare La- NrCo alloy films. La NrCo alloy films containing La from 10. 19% to 24. 10% w ere prepared by potentio-
static electrolysis on Cu substrate at deposition potential from — 2.250 V to — 2. 650 V(vs SCE) . T heir surfaces were smooth, adhe-
sive, uniform and metallic luster. It is believed that potentiostatic electrolysis is superior to current constant electrolysis.

[Key words] lanthanum; electrodeposition; DMSO; La Nt Co alloy films; diffusion coefficient; transfer coefficient
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