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     Samarium has two stable oxidation states in molten alkali chlorides. The comparative stability of samarium different valent forms in dilute solutions is depended on the value of formal standard redox potentials E*Sm(III)/Sm(II) in the solvent. The activity coefficients γ*Sm3+ and γ*Sm2+ for dilute solutions of SmCl3 in molten alkali metal chlorides are almost constant. Hence, the values of formal redox potentials can be considered as constant for every solvent at fixed temperature in the agreement with the equation:
E*Sm3+/Sm2+ = E( Sm3+/Sm2+ + (RT/F)ln(γ*Sm3+/γ* Sm2+)
The knowledge of this parameter in molten alkali chloride melts is crucial for the optimization of samarium electrorefining process and the development of spent fuel recycling
     This work presents the main results obtained in the electrochemical study of the NaCl(0,5)-KCl(0,5) and NaCl(0,35)-CsCl(0,65) molten systems containing 0,4–1,4 mol.% SmCl3. Transient electrochemical techniques, such as linear and cyclic voltammetry were used in order to investigate the redox process Sm(III)+ē↔Sm(II).  In both electrolytes samarium electroreduction occurred through one electrochemical step characterized by the cathodic wave associated with the corresponding reoxidation. We investigated the dependencies of the electroreduction peak current and the peak potential on the polarization rate up to 1 V/s. According to the theory of the linear sweep voltammetry the electrode process was controlled by the rate of mass transfer. It was shown that the process conformed to a soluble-soluble one-electron exchange presumably related to the Sm(III)/Sm(II).
     The reversible half wave potentials were obtained with the use of anodic and cathodic peak potential values (Epa and Epc). The diffusion coefficients for chloride complexes of Sm(III) were determined using the Randles-Shevchic equation. 
     Assuming the diffusion coefficients of Sm(II) and Sm(III) as approximately the same the temperature dependencies of the formal redox potentials can be expressed as

E*Sm3+/Sm2+ = -(2.676±0.019) + (7.39.10-4±1.9.10-5).T ± 0.003 (NaCl-KCl)
E*Sm3+/Sm2+ = -(2.937±0.026) + (8.75.10-4±2.7.10-5).T ± 0.003  (NaCl-CsCl).
     It is seen that the redox potential shifts towards more negative values with the increasing alkali metal radius.






