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Abstract: The electrochemical behaviors of Mg(Il) and Ce(]l[) as well as the alloying process of Mg([) and CeCIll )
on tungsten electrodes in the molten salt system of KCI-NaCl-CeCl;-MgCl, at 973 K have been investigated
by cyclic voltammetry (CV), square-wave voltammetry (SWV), and open-circuit chrono-potentiostatic (OCP)
methods. Based on the results of electrochemical analysis, the Mg-Ce alloys were prepared by electrolysis
at a constant potential of —2.1 V (vs. Ag/AgCl) for 12 h using a tungsten wire as the working electrode
and a graphite rod as the auxiliary electrode. The composition and elemental distribution of the
electrolytically obtained alloys were characterized by X-ray diffraction ( XRD), scanning electron
microscopy (SEM) and energy spectrometry (EDS), which showed that the basal phase of the alloys was
Mg,;Ce, and the second phase was Mg;Ce.
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Fig. 1

CV curves of the KCI-NaCl melts before and after the adding of 2. 0% CeCl, and

0.5% MgCl, on a tungsten electrode at 973 K. Scan range: (a)—0.5——2.3 V;
(b)—0.5——2.0 V. Scan rate:0.1 V/s
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Fig. 4 Typical evolution of cathodic currents during
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Inset photo: Mg-Ce alloy sample obtained by

potentiostatic electrolysis

Wt XRD,SEM 1 EDS 3 % 4 4x k¢ & i 47
FAE, B 5 ALK M XRD fif 4 K %, 5
Mg; Ce(PDF # 26-0426) il Mg,; Ce, (PDF # 65-3647)
RRB XA G . R U 15 20 Mg-Ce & &
F 2 Mg, Ce, fil Mg; Ce AHZH A .



112 -

A4 g QR ) (http://ysyl. bgrimm. cn)

2024 4F5F 3 1

! 1-Mg, Ce,
2-Mg,Ce

PDF#26-0426 Mg,Ce

11 | - PR
PDF#65-3647 Mg, .Ce,

Lo
10 20 30 40 50 60 70 30
200(°)

Bs5 [ERMBEFESE MgCe 5 &K XRD i
Fig. 5 XRD patterns of Mg-Ce alloys obtained by

potentiostatic electrolysis

Kl 6 /s T Mg-Ce 5 &4k (1) SEM ROULAEH

"""" 200 pum JfS3 400 15.0kV 7.0 mmx1.00K

Element Weight/% Atom/%
MgK 62.91 90.72
CeLL 37.09 9.28

Matrix Correction  ZAF

Ce
l_“ ) — L | | )
0 1 2 3 4 5 6 7 8 9 10
ElkeV

ST EA EDS JCR AT E . Bl 6 (a) &K 200 £5 1)
Mg-Ce & 4x, AT LUF B4 4 il 50 £ RIS €0 9 4~ X Sl 20
B Hor S XS o RS . A T RN TS A
THOULZH B, 198 SEM [ 73 K A% 08 1 000, I fi
EDS #H7X (7T R /1. B 6 (o) FE 6(d) 43 )&
Z X3, Mg i Ce JUE 1 1HH B Horh 36 10 TR R0
ZIXIROT R SRR, AT OISR 2 I R A R
R Mg SriE MR G KIS A E SR Ce Sk, N T
HE— 2543 BT AN 5] DX I 1) 2 18 W A4S X SRt 2R 47 T EDS
SEHT L 6 Ce) S I (0 X Sk i 43 Mt R . Mg Al Ce (1
JEEJREE R 90.72 ¢ 9. 28, #5317 = 2, & 6(d) 5%
X35 [ 407 225 5, Mg 1 Ce SR HE oy 80. 11 ¢ 19. 89,
PR T 3+ 1., 456 XRD RS 0T LAEWT . o i 1520 1)
Mg-Ce 4 i (5L 22 4 R L &4 Mg, Ce,
T e 0 DX Seloxt 1 4 4 (e Ak & 9 Mig; Ce,

(f)

Element Weight/% Atom/%
MK 41.13 80.11
CeL 58.87 19.89

Matrix Correction  ZAF

Ce
0 1 2 3 4 5 6 7 8 9 10
ElkeV

B 6 HMmi SEM MWLM EF EDS RN T X 88 i 2 47 &
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