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From the viewpoint of the effective utilization of nuclear energy and reduction of radioactive
waste, recovery of uranium (U), plutonium (Pu), and minor actinide (MA) and their recycling as
fuel of fast breeder reactors (FBR) are very important. And pyrochemical reprocessing with the use
of molten salt is regarded as a strong candidate for such recovery technology. It is predicted that
metallic ion in molten salt influences the electrolysis process directly. Therefore, clarifying the local
structure of metallic ion in molten salt and its physico-chemical properties is very important
information in pyrochemical reprocessing of spent nuclear fuels.

We have investigated the local structure around metallic ion in molten salt by XAFS (X-ray
absorption fine structure) and MD (molecular dynamics) simulation techniques. In this study, we
investigated the mixing behavior of molten TbCl; in LiCl-KCl eutectuic by MD simulation. At
the same time, simulation of molten MCl; (M=Y, La) systems were performed to elucidate the
difference of the structural change by the difference in cation size (Y>'<Tb’'<La’"). In addition,
to elucidate the mixing effect with LiCI-KCl in detail, we also examined MCI;-LiCl and -KCl
systems (M=Y, Tb, La).

The molten pure TbCl; has mainly 7-fold structure. By mixing with LiCIl-KClI, the network
structure by CI is broken and the stable 6-fold structure is formed. Especially, the drastic change
of the coordination number is observed between 40mol% and 15mol% TbCl;. Comparison of
MCl; systems shows that the change of coordination number and the Tb>*-CI distance by the
mixing with LiCI-KCI are between those of YCI; and LaCl; systems. Independent of cation size,
the molten MCl; tend to be formed the stable 6-fold structure by the mixing with LiCI-KCl. MD
simulations on MCI;-LiCl and -KCI systems revealed that the mixing effect was different
between LiCl and KCIl. By the mixing with LiCl, the formation of the stable 6-fold structure is
suppressed. On the other hand, by the mixing with KCI, the formation of the stable 6-fold
structure is promoted. We consider that the number density of CI” and the distance of M**-Li",-K*
are related to the difference of the formation of the stable 6-fold structure.
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Tl RNTUovyRTA—H
A F %t a/a.u. Bjj/a.u. C;i’a.u. Ci’a.u. b/a.u.
Cr-cro 1.5717 71.3445 139.0446 932.5154
CI-Cr®@ 1.5300 100.0000 222.2580 7455.508
Y*-Cr 1.8000 273.0000 41.5100 450.0000 1.336
Tb* -CI 1.8000 283.0000 53.9000 800.0000 1.317
La¥*-cI 1.8000 450.2000 97.2200 600.0000 1.258
Y3yt 3.0000 15.0000 10.5300 40.0000
Tb> -Tb*" 3.0000 15.0000 47.0000 100.0000
La**La®" 3.0000 15.0000 47.0000 100.0000
Y3oLit 1.5690 10.5448 1.3892 3.1668
YK 1.5690 10.5448 1.3892 3.1668
Tb* -Li* 1.5690 10.5448 1.3892 3.1668
Tb* K" 1.5690 10.5448 1.3892 3.1668
La’'-Li" 1.5690 10.5448 1.3892 3.1668
La’" K" 1.5690 10.5448 1.3892 3.1668
Li*-Li" 1.4907 0.0000 0.0000 0.0000
Li"-K" 1.5690 10.5448 1.3892 3.1668
K"-K* 1.5690 54.4930 25.3822 89.5215
Li*-CI 1.7315 26.9518 0.0000 0.0000 1.72
K'-CI 1.5479 57.7257 50.1277 272.2945 1.34

DIZ LaCl;, ThCly 52 @1% YCIs (2 H
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