Journal of the Korean Electrochemical Society
Vol. 12, No. 3, 2009, 276-281

LiCI-KCl 32 8849 W UCLL ¥ GdCl,2] Z715}8h4]
s A+

B - WL - uHEE - STA
AR ARG seATY

(2009 7€ 24U 35 2009 7Y 294 A9

Electrochemical Behavior of UCI; and GdCl; in LiCI-KCI Molten Salt

Seul Ki Min, Sang-Eun Bae®, Yong Joon Park, and Kyuseok Song™

Nuclear Chemistry Research Division, Korea Atomic Energy Research Institute, Daeduk daero 1045, Yuseong-gu,
Daejeon 305-353, Republic of Korea

(Received July 24, 2009 : Accepted July 29, 2009)
x =

B Aye 228y A Ar1sEE AA Zle el AP AEA 31 LiCl-KCl
TEHo UCLY GACLE =9 U9l Gd*'e] A718ke vhe-g ZARIATLE U's 322 LiCl-
KCl §-§AulollA —0.2 V/—0.35 VollA] Uu*ze] 2bslgkdntg-o], —1.51 v/—1.35 Vel Az s)2]
g AFe M3E YeRITE Gt A$ —2.15 Vol Ak 35, —1.9 VvollA] A3l
AF F32E etk UeF Gdiel &3 2 S-89olE GdiY AF mlart e A
A= o) FEth. YAAFHL A= Alzo] Al weh MLkl dAAH e 2 AR
Asfd ) whg-Eo] FAAA%I LXBITE wHEA AN E A AguHgHe T 9a] HA
S Qs 22 A7|slEhy WHEIS Bion 53] wmdEA S vEdh Ade AME
o2 W vE) whexRe Akt F ot

Abstract : Electrochemical behaviors of U?* and Gd** were investigated in LiCI-KCl eutectic
molten salt by using various electrochemical techniques. The electrodeposition and dissolution
currents for uranium show the maximum at —1.51 V and —1.35V, respectively while, for gad-
olinium, at —2.15V and —1.9V, respectively. In case of LiCI-KCl molten salt containing both
of U™ and Gd*, the peak potential of electrodeposition of gadolinium shifts to more positive
potential than in the solution without U**. The potentials in chronopotentiometric data suddenly
dropped to negative value as soon as the reduction currents were applied and became constant
at the potential around which the U*" and Gd** are electrodeposited. The results of normal
pulse voltammetry (NPV) and square wave voltammetry show that those methods can be used
to qualitatively analyze the elements in the melts. Especially, the differentiation of NPV result
was found to be useful for the separation of the peaks of which potentials are close each other.
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Fig. 1. Schematic of the electrochemical measurement system in molten salt media.
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Fig. 2. Cyclic voltammograms obtained from W in LiCl-
KCI melt containing 3.12 X 10 Smol/em® UCI; (a) and
1.06 X 10 mol/em® GdCl; (b) at 450°C. Scan rate was
200 mV/s.
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Fig. 3. Linear sweep voltammogram obtained from W in
LiCI-KCI melt containing 2.04 X 10~ mol/cm® UCIl; and
6.07 % 10~ molVem?® GdCl; at 450°C. Scan rate was 200 mV/s.
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Fig. 4. Chronopotentiometric results obtained from W in
LiCI-KCI melt containing 2.04 X 1075 mol/em® UCI; and
6.07 X 10~ mol/em® GdCl; at 450°C.
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Fig. 5. Normal pulse voltammogram and its differentiated
graph obtained from W in LiCIl-KCl melt containing 2.04 X
105 mol/cm® UCI; and 6.07 X 10> mol/cm® GdCl; at 450°C.
dE=4mV,T,=02s,and T,,=1s.
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Fig. 6. Square wave voltammogram obtained from W in
LiCI-KCI melt containing 2.04 X 10~ mol/ecm® UCl; and
6.07 X 10 mol/cm® GdCl; at 450°C. F=10 Hzand dE=4 mV.
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