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Abstract

The decay heat of Cs and Sr contained in a LiCl waste salt, generated from an electrolytic reduction
process in pyroprocessing of spent nuclear fuel, has been calculated. The calculation has been carried out under
some assumptions that most of the LiCl waste is purified and recycled to main process, and the residual is
fabricated to make a waste form. As a result, the decay heat from daughter nuclides such as Ba and Y seems to
be maximum 4.6 times higher than that from their parent nuclides such as Cs and Sr. The thermal release from
Cs and Sr in the LiCl waste is the maximum around the first one month, so an cooling system operation for
some time at the beginning would be suggested to control a rapid increase in the temperature of the LiCl waste

salt.
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Table 1. The main radionuclides in LiCl waste from electrolytic
reduction process

Nuclide Half life Decay energyl8l, MeV | Recovery energy[12], MeV/
2Sr 2878y 0.546 (100 %) 0.196
Py 64.10 h 2,282 (100 %) 0.935

0.0888 (27.3 %)
13iCs 2,065y 0.415 (2.5%) 1.717
0.658 (70.2 %)
- 0.514 (94.4 %)
Cs 007y 1176 (5.6%) 1%
0,662 (90.1 %)
137mp, 2.552m 0.0332 (5.9 %) 0.662
0.0364 (1.4 %)

Table 2. Group I, Il waste composition, radioactivity and thermal
power calculated by ORIGEN Code 2.1 from 1 tU of standard spent
fuel (16 x 16 KSFA, 235U-concentration of 4.5 wt%, burn-out
of 55,000 MWd/tU, 10-y cooling)

Nuclide Concentration, g Radioactivity, Bq Thermal power, W
90Sr 6.712x102 3,51x105 1.100 x 102
Sr total 1,231 X103 3.51 X105 1,100 X 102
0y 1.744 %101 3,51x105 5.247 X 102
Y total 7.448 X102 3,51x1055 5.247 X102
134Cs 8.051 3.86x 1015 1.063 x 102
137Cs 1.610x 103 5.18x 1015 1.558 102
Cs total 4.074 %103 5.57 X 1015 2,620 %102
137mBa 2,459 %104 4,90x 105 5.199x102
Ba total 3.046 X103 4,90 x 1015 5.199x 102
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Fig. 1. Block diagram for LiCl waste generation, purification and conditioning concept
(after 10 batch uses with a capacity of 100 kgHM/batch).
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Fig. 2. The decay heat of LiCl waste after high-temperature voloxidation (solid line :
with decay chain, dashed line : without decay chain).
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Table 3. The decay heat of LiCl waste from electrolytic reduction
process for the cases of high- and low-temperature voloxidations

With high-temperature With low-temperature
voloxidation® voloxidation
LiCl waste Ligl 80, OOOE) 80.0000
to be (}s 0.0815 4.0732
solidified, kg Sr 1.2307 1'2507
Ba 3.0452 3.0452
Only Cs s, Stand ()n] Cs
Total decay Initial and Sr (lzelijdecay 3’ t%leuhillencay
heat, 1.34 4.18
W/kg Maximum 1.34 7.54 4.18 16,14
(time) ) (31d) 0) (26d)

Note) 98% of Cs is volatilized in high-temperature voloxidation operated at 1200C
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