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Abstract

An analytical technique for fission products in lithium molten salts of spent PWR (Pressurized
Water Reactor) fuels has been studied for the establishment of optimum chemical engineering
process and the evaluation of process material balance in developing Direct Oxide Reduction Process
with lithium metal. As part of the basic research, synthetic dissolver solutions of lithium chloride
containing trace amounts of fission product elements (La, Ce, Pr, Nd, Sm, Eu, Gd, Y, Cs, Ru, Rh,
Pd, Mo, Zr, Cd, Ba, Sr, Te and Se) was prepared and used in establishing the selective separation
technique of cesium from lithium chloride matrix using cation exchange chromatography. Its recovery
was measured by flame atomic absorption spectrometry and the reliability of this technique was

evaluate.
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Table 1. Chemical compositions of Reference Spent PWR Fuel and Its Molten Salt.

FP + Ac FP in spent fuel, we/g FP in molten salt, ue/g
Ag 82.4 7.491
Ba 1,835 166.680
Cd 119.8 10.891
Ce 2,505 227.544
Cs 2,511 228.087
Eu 141.6 12.864
Gd 136.9 12.437
La 1,284 116.631
Mo 3,528 320.466
Nd 4,257 386.680
Pd 1,505 136.709
Pr 1177 9.825
Rb 368.8 33.495
Rh 486.0 44.146
Ru 2,330 211.650
Sb 20.8 1.891
Se 59.3 5.387
Sm 906.9 82.379
Sn 96.5 8.772
Sr 806.6 73.272
Tc 809.2 73.563
Te 515.5 46.463
Y 476.7 43.401
/r 3,805 345.631
I 250 22.708
Am 627.5
Cm 23.16
Np 482.4
Pu 8,840
U 0.9539 g

molten salt 103 g

Reference Spent Fuel; burnup: 35,000 MWd/MtU, *U: 3.21%, Cooling time: 10 years
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Fig. 1. Elution behaviour of Li at different concentrations of HCI.
Column; cation exchange resin: AG 50WX12(200-400 mesh),
bed haight; 7 cm, 1.D.: 4 mm. Sample; 100 mg of LICI3 mL.
—a— 0.5 M HCI|, —a— 1.0 M HCI, —0— 1.5 M HCI
—o=—732 M HCI, —&— 3 M HCI.
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Fig. 2. Elution behaviour of Li and Cs with different concentrations of HCL.
Column; cation exchange resin: AG 50WX12 (200-400 mesh), bed height; 7 cm,
I.0.; 4 mm. Sample; 100 mg of LICl and 50 pg of Cs/3 mL.
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Fig. 3. Elution behaviour of cesium at different amounts of cation exchange
resin column. Column; ID: 4 mm, Eluent; 0.5 M HCI. —=— 3 cm, —e— 5 cm,
—o—T &m.
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Fig. 4. Elution behaviour of cesium and uranium with 0.6 M HCI.
Column; bed height: 5 cm, I.D.: 4 mm. The amount of Cs and
U; 25 pg and 5 pg. —e— Cs, —o— U.
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