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Back-end Fuel Cycle of Spent PWR Fuel by Fluorination Process
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Abstract
To utilize spent PWR fuels accumulated at nuclear power plant sites, molten salt
technology and fluorination processes were reviewed for the back-end fuel cycle. The
proposed fuel cycle using fluorination processes is thought to be adequate for our
nuclear program and maintains the proliferation resistance of molten salt technology.

Each process for the proposed fuel cycle was evaluated in detail.
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Table 1. Standard Free Energy of Fluorides at 1000 °K (kcal/F atom).

Compounds 4G° Compounds A4G°
LiF - 125 UFs - 74
BaF, - 124 CrF, - 74
SrF, - 123 ZnF, - 68
LaFs - 120 GdF» - 67
CeFs - 118 FeF, - 66.5
SmF3 - 115 CdF, - 64
EuF3 - 111 SnF, - 62
YFs3 - 110 NiF, - 58
BeF» - 104 NbFs - 58
ThF, - 101 MoFs - 57
UF; - 100.4 RuFs - 51
UF, - 953 TeFs - 40
ZrF4 -9 AgF - 35
UFs - 82

Table 2. Boiling Points or Sublimation Point of Volatile Fluorides.

Compounds T Compounds T
SeFs - 46 SbFs 150
TeFs - 39 NbFs 225
MoF; 35 MokFs 227
SeF1o 47 RuFs 272
TeFio 60 RhFs 277
SeF, 93 SbF; 376




Table 3. PWR Spent Fuel®] A3} o4 E3}EE 9 o
(U-235 : 3.21%, Burnup = 35,000 MWD/MT, Cooling Time = 10 years).

I

S9 e

Element ©gl g wt% Fluoride M.P (C)
U 953,900 96.0 UF; 64.5
Pu 8,840 0.89 PuF, 1,037
Nd 4,257 0.43 NdF; 1410
Zr 3,805 0.38 ZrF,

Mo 3,528 0.35 MoFs 17.5
Cs 2,511 0.25 CsF 682
Ce 2,505 0.25 CeF; 1,460
Ru 2,330 0.23 RuFs 101
Ba 1,835 0.18 BaF» 1,355
Pd 1,505 0.15 PdF; volatile
La 1,284 0.13 LaFs; ?
Pr 1177 0.12 PrFs; ?
Sm 907 0.09 SmF; 1,306
Tc 809 0.08 ? ?
Sr 807 0.08 SrF» 1,473
Am 628 0.06 AmF, ?
Te 516 0.05 TeFs - 36
Rh 486 0.05 RhFs ?
Np 482 0.05 NpFs

Y 477 0.05 YF; 1,387
Rb 369 0.04 RbF 795
Eu 142 0.01 EuF; 1,350
Gd 137 0.01 GdF; ?
Cd 120 0.01 CdF» 1,100
Sn 97 0.01 SnF,

Ag 82 0.01 AgF 435
Se 59 0.01 SeFs - 345
Cm 23 0.00 ? ?
Sb 21 0.00 SbFs 7
Pm 11 0.00 PmF; ?
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