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Introduction (Pyro-chemical process)
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* Necessity of on-line monitoring technique for actinides and lanthanides in LiClI-
KCI molten salt at high temp. for pyro-chemical process in Korea.

o Application of spectroscopic analysis (UV-Vis absorption, TRLFS,
Electrochemical method and etc.) for in-situ monitoring.

» Electrochemical behaviors of ANs and LNs in pyro-chemical process.
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Electro-refining process
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Electro-winning process
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Spectro-electrochemical study
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Experimental (Glove Box and Furnace system)
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Experimental (Luminescence measurement)
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Luminescences of Th3* and Nd3*

ThCls (0.25 wt.% NdCls (0.25 wt.%
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Electrochemical Measurement in Molten Salts

Working Electrode

o

Counter Electrode
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® \WE : Tungsten or GC
® CE :GC

pyrex tube (Ag|Ag+ in molten salt)
® RE : pyrex tube (Ag|Ag* in molten salt)
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Rotating disk electrode system in Molten Salts

Levich Equation
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Figure 3.4.4 Tafel plots for anodic and cathodic branches of the current-overpotential curve for
O+ e=Rwitha =0.5,T =298 K, and jo = 107% Afem’.
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Results : Electrochemistry of Lns

Scan rate dependences of CV
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Results : RDE results of YbCI,

RDE results Levich plot
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Results : Tafel Plot for YbCI,
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Results : RDE results of SmCi,

ROE results Levich plot
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Results : Tafel Plot for SmCi,
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Results : UV-Vis Absorption spectra of LNs
Concentration dependence of spectra

06 T T T T T T ] 09 [ T T L D B S S S R E ]
[ + .
Sm3t ! 08 Ybh3

05 . 0.7L —YhCI3 0.05W%
D | — YbCI3 0.1wt%
£ 04 —— Smoisooswos g 06r G0 Tont
f 276  SmOB0 21wk % 05}F 288  YBOI30.23w%
5 03 — g0 2 o4 - Yoais0ames
< 02 é 0.3}

o1 02}

L 0.1
OO i | ) ] v T A OO I T T T
400 600 800 300 400 500 600 700 800 900
Wavelength (nm) Wavelength(nm)

Molten Salt Actinide Chem.



Results : Potential dependence(-1.2V) of Sm3*
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Results : Potential dependence of Sm3*
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Results :

Formal Potential of Sm3*
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Absorbance

Results : Potential dependence of Yb3*
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Results : Formal Potential of Yb2/3*
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Results: Laser induced luminescence spectra
Concentration dependence of Sm3*
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Results: Time resolved laser induced luminescence spectra

Concentration dependence of Sm3*
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Results: Laser induced luminescence spectra
Potential dependence of Sm luminescence
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Conclusions

#» Spectro-electrochemical techniques have been employed to
Investigate the behaviors of LN ions in LICI-KCI melt.

# Electrochemical results showed that the electrochemical reactions
of LN ions are limited by the diffusion rate of each ion in LICI-KCI
melt. The diffusion coefficients, electron transfer coefficients, and
exchange current densities were measured from RDE results.

#» Formal potentials of LN ions were measured using electrochemical
as well as spectro-electrochemical techniques. It was found that the
electrochemical behavior of LN ions in LICI-KCI melt obeys Nernst
equation.

# It was also shown that the intensity of laser induced luminescence is

proportional to the concentration of the trivalent cation in the melt.
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