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Work scope 1n our laboratory
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Electrochemical environment in molten salt
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Electrochemical methodologies
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Electrochemical methodologies
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Electrochemical analysis in LiCl-KCI

Normal Pulse Voltammetry (NPV)  Square wave Voltammetry (SWV)  Differential Pulse Voltammetry
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Glove Box and Furnace for High Temperature
Electrochemistry
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Electrochemical Measurement in Molten Salts
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Results: CV (Scan rate dependence)
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Scan rate dependence of CV in LiCl-KCl melt containing NdCl 5
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Results: CV (Concentration dependence)

Nd3* concentration dependence of CV Peak current vs. NdCl; concentration
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» Anodic and cathodic peak current ~ concentration

« Sometimes, the peak current at high conc. shows non linearity
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Results: CV (passed charge)

Passed charge
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Results: Chronoamperometry (CA)

CA at various potentials Electrodeposition at -2.1 V
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Results: Chronopotentiometry (CP)
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Results: Optimizing SWV

Parameter dependence of SWV
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Results: Concentration depend. of SWV and NPV

Squar e wave voltammetry
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Results: Repeating CA (RCA; NdCl,)
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Results: Repeating CA (RCA; NdCl,)
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Results: Cyclic voltammetry; UCI,

Cyclic voltammetry — UCl,

Peak currentsvs. conc.
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Results: Repeating CA (RCA; UCI,)
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Results: Repeating CA (RCA; UCI,)
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On-line monitoring with UV-VIS spectroscopy
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U(l1) and U(IV) in molten salt
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Quantitative analysis of U(lll)
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Design of on-site measurement cell

Optical Fiber

Vertical Sub motor
Guide rod

2

Vertical
Motor

=

Z, oz

Guide tube for
Light Transfer

Conventional €ell

Light Tube
Transfer
Tube
(Quartz)
A=g-b-C
> Optical
Path length Mirror

)
Molten Salt Actinide Chem.



» Various electrochemical techniques have been tested to measure the
concentrations of Nd** or U3*in LiCI-KCl.

» CV results showed that the electrochemical reaction of Nd3*is not
only limited by diffusion rate but the cathodic peak currents are
also linearly proportional to the Nd3* concentration in LiCI-K Cl.

» From CP results, apparent standard potential of Nd3* deposition
was measured, -2.02V vs. Ag|Ag".

» Repeating chronoamperometry results showed a good linear
relationship between the current and concentration (up to 9wt%)
while the pulse methods (SWV and NPV) exhibit linear increase up
to about 4 wt%.
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