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. . Bare critical Heat emission Spontaneous neutron Gamma ray dose rate/
Nuclide Half-life/a . | :
mass/kg rate/ ( Watts kg ™" ) emission rate/(n-kg ™' +s) (mSv+h™' kg at 1 em)
By 7.038 x 10® 50 negligible negligible negligible
“TNp 2.14 x 10° 60 negligible negligible 1.04
PPy 24119 10 1.9 0.023 0.05
#0py 6 564 40 7 1020 0.1
2 Am 433 70 114 1375 50
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Fig.2  Structural formulas of the C,DGAs exiractants( the spacer length(n) is 2 for L- T, L-T and L-T[ )

%2 ETFERFH C,DGA-RTIL HRFIAR L-1 \L- T L-INEEERFRTEMBEH TE™
Table 2 Evaluation of C,DGA-RTIL based solvent systems L-I , L-1I and L-IIV for

the extraction of actinides and fission product elements'*

Metal ion L-1 L-IV L-V* SFy ;¢ SF ¢ SFy_y "

Dy + 9.34 748 397

Dye + 0.07 0.16 0.41 133 4675 968
Dpy+ 143 879 561 0.065 0.85 0.71
Do+ 0.009 0.057 0.08 1038 13123 4963
[ 0.02 0.15 0.15 467 4987 2647
Dpya + 2.88 5.62 6.17 3.24 133 64.3
Dpys + 0.1 0.18 0. 60 93.4 4156 662

a. Ligand concentration;5. 0 x 10 =* mol; equilibration time:3 h; feed acidity;0.5 mol HNO, ; diluent; CgmimNTf, ; b. data from ref 21;

¢. SF means the separation factor values of Am®* with respect to other metal ions, i.e. , SF=D,, /Dy.
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Research Progress of Electrochemical and Extractible
Characteristics of Actinide Elements in
the Molten Salt System

LI Ruirui, ZHOU Yantong, XIA Liangshu*, XIAO Yiqun, LI Guang
(School of Nuclear Science and Technology , University of South China ,Hengyang ,Hu'nan 421001, China)

Abstract Molten salts are non-aqueous solvents which are divided into high temperature molten salts, low
temperature molten salts and room temperature molten salts. Due to their unique physical and chemical
properties, they are used as the reaction and electrolytic media to electrodeposit the active metal coatings that
can not be obtained in aqueous solution. In recent years, the research hot spot in the field of molten
electrochemistry is that it is applicable in non-aqueous reprocessing by substituting caustic molten salts for
electro-deposition and separation of actinide metal ions. This article reviews the properties of actinide elements
in electrochemistry, thermodynamics and physics in high temperature molten salt. The recent research progress
of room temperature ionic liquids and the latest extraction advancement of actinide elements in room
temperature ionic liquids are introduced. The future research trend in molten system is also given.

Keywords high temperature molten salts ; room temperature ionic liquids ;actinide elements ; electrochemistry ;

extraction
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