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ABSTRACT The cyclic voltammetry, current-time curve at potential step, electrode potential-time
curve at galvanostic method and X-ray diffraction were used to investigate the electrochemical behavior
of GA(IIT) in Gd(ClO,)3-LiClO4—DMSO system on Pt cathodes. Experimental results indicate that the
electroreduction of Gd(III) to Gd(0) is irreversible in one step on Pt electrode. The Gd metal was prepared
by potentiostatic electrolysis on Cu electrode surface in Gd{Cl0,);3-LiCl0O4~DMSO system. The deposits

contained Gd over 90.3 (mass fraction,%) were obtained. The diffusion coefficient and transfer coefficient
of GA(IIT) in Gd(ClO,4);-LiCl04~DMSO system at 301 K are 2.01x107% cm?-s~! and 0.17, respectively.
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1 dgh2R a 24 0.1 mol-dm—3LiClO,~DMSO %%
£ Pt @ik EMTEFR R, TR A -3.650 V,
FHARARBR % +0.900 V, 4% 0K 4.550 V.

B 1 Hfi4 b KX 0.0315 mol-dm™3Gd(ClO4)3-
0.1 mol- dm™3LiCl0O4~DMSO {k ZHEIF KL L, =
(AR EE P E AR, BBy -1.300V, iE
R -1.825 V; 5%k a X I, ARAHfEER# -1.825
V FTHEeEFEX YT GA(IIT) #9FE, B GA(III) +
3e — Gd (0).
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Fig.1 Cyclic voltammogram on Pt electrode (301 K, WE: Pt,
0.10 cm?, v=10 mV/s)
Curve a—LiClO4—DMSO
Curve b—Gd(ClO4)3-LiCl104-DMSO
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Fig.2 The cyclic voltammogram (curves 1—5 corresponding to v=10, 20, 30, 40, 50 mV/s, repectively) (a), Ep-In v (b)
and ip — v1/2 (c) of 0.315 mol-dm~3 Gd(ClO4)3- LiClO4~DMSO
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Fig.3 Current-time curve (a) and ig—t~1/2 curve (b) of potential step Gd(III) at 301 K
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Fig.4 Potential-time curves (1—4 coresponding to i=0.42,
0.46, 0.50,0.54 mA,respectivly) (a) and 7-i~2 curve

(b) of Galvanostic method ( =0.0315 mol-dm~3,
WE: Pt)
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Fig.5 The cyclic voltammogram (WE: Cu, 0.1 cm?,
=100 mV/s)
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Fig.8 The content of Gd and surface shape in plating film

(2) content of Gd analyzed by EDAX
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FEPL @R By R fBERTE & Cofilk
FERTHAS, JHIHLEM Gd in#HM, Kb Gd &
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(2) RIFEARREE. ff - FFEMEZR. G0 - 8a
MM ET GA(II) WF4 Pt &k b, /@AY 301 K

(b) surface shape analyzed by SEM

#f, Gd(ClO4);-LiClO4-DMSO HEHiPaod M RS A%
i EEAT N 2.01x10% em? s~ 0 0.17.
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