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Central Research Institute of Electric Power Industry has proposed a concept to separate
long-lived transuranium elements from high level wastes by pyrometallurgical processing and
then to transmute them to short-lived nuclides in a metallic fuel fast reactor. The research and
development on the concépt have been in progress since 1987. In the pyrometallurgical process,
the high level wastes are denitrated and solidified to oxides by heating, and converted to
chlorides with chlorine gas. Transuranium elements are then separated from fission products
and recovered from molten salt by reductive extraction and electrorefining. On the treatment
of the waste salt generated from the pyrometallurgical process, the technique to convert it to
the stable chemical form is being developed.
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Element | 70 %
Actinide U 4694 7.44
Np 716 1.13
Pu 52 0.08
.Am 584 0.93
Cm 100 0.16
Fission product
Rare sarth Y 618 0.98
La 1736 2,75
Ce 3393 5.38
Pr 1679 2.50
Nd 5770 9.15
Pm 46 0.07
Sm 1163 1.84
Eu 231 037
Gd 245 0.39
Alkali Rb 474 0.75
Cs 3646 5.78
Alkaline earth Sr 1119 1.77
Ba 2370 3.76
Noble metal Zr 4976 7.89
Mo 4795 7.60
Te 1050 1.67
Ru 3346 5.31
Rh 575 0.91
Pd 2376 3.77
Ag 118 0.19
Cd 203 0.32
Sn 137 0.22
Se 79 0.13
Te 716 1.14
Corrosion product Fe 3500 5.55
Contribution from Na 12650 20.06
solvent cleaning
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element. | AG', (kJ/mol) element | AG, (kJ/mol)
Li -343 : u -229
Na -337 Np -242
K -360 Pu -260
Rb -359 Zr(111) -179
Cs -365 Cd -133
Sr -351 Fe -120
Ba -366 Ni -92
Y -270 ~ Bi -75
La -292 Pd -39
Ce -286 Re(Tc) -25
Pr -287 Rh -38
Nd -282 Ru -17
Sm(Il) -344 Se,Te 0
Sm(III) -276
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Gd -270
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RO I AICT B EHR

system LiCl-KCl/ Cd LiCI-KCl/Bi |
actinide I
U 49 850
Np 27 120
Pu 26 77*
Am** 17 -
Cm -
rare-earth
La 0.39 0.33
Ce 1 1
Pr 1.2 0.92
Nd 12 0.88
Sm** 0.000098 0.0042
Eu** 0.000022 0.00062
ad 0.29 0.082
Dy 0.098 -
Y 0.011 0.0017

* calculated from activity coefficient of Pu in Bi.
. ** where log D(Ce) = 0.
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