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Introduction (Pyro-chemical process) 

• Necessity of on-line monitoring technique for actinides and lanthanides in LiCl-
KCl molten salt at high temp. for pyro-chemical process in Korea.  

• 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-winning process 
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Experimental  (Glove Box and Furnace system) 
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Experimental (Luminescence measurement) 
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Luminescences of Tb3+ and Nd3+ 
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Electrochemical Measurement in Molten Salts 

• 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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Ag/Ag+ Reference Electrode 

GAMRY Reference 600 Potentiostat/Gavanostat/ZRA 

Autolab Potentiostat/Gavanostat 
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Rotating disk electrode system in Molten Salts 
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Results : RDE results of YbCl3 
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Results : Tafel Plot for YbCl3 
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Equation y = a + b*x
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Residual Sum of 
Squares
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Pearson's r -0.99954
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Value Standard Error
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 Value Standard Error 
Intercept -3.35152 0.00155 
Slope -3.94505 0.00527 

Slope = -αF/2.3RT 
α= 0.60 
i0= 1.59 E-3 A/cm2 
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Results : RDE results of SmCl3 

Levich plot 
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Results : Tafel Plot for SmCl3 
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Results : UV-Vis Absorption spectra of LNs 

300 400 500 600 700 800 900
0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

 

 

Ab
so

rb
an

ce
Wavelength(nm)

 YbCl3 0.05wt%
 YbCl3 0.1wt%
 YbCl3 0.15wt%
 YbCl3 0.19wt%
 YbCl3 0.23wt%
 YbCl3 0.27wt%

400 600 800
0.0

0.1

0.2

0.3

0.4

0.5

0.6

 

Ab
so

rb
an

ce

Wavelength (nm)

 SmCl3 0.05wt%
 SmCl3 0.14wt%
 SmCl3 0.21wt%
 SmCl3 0.27wt%
 SmCl3 0.35wt%

Sm3+ Yb3+ 

276 288 

Concentration dependence of spectra 



  
Molten Salt Actinide Chem. 

17 

Results : Potential dependence(-1.2V) of Sm3+ 
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Results : Potential dependence of Sm3+ 
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Results: Laser induced luminescence spectra 
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Results: Time resolved laser induced luminescence spectra 
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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 LiCl-KCl melt. 
Electrochemical results showed that the electrochemical reactions 
of LN ions are limited by the diffusion rate of each ion in LiCl-KCl 
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 LiCl-KCl 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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