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Abstract

This study on the enhancement of Tc extraction and the selective separation of Tc, Np and
residual U by means of adding a small amount of tri-n-octylamine(TOA) in the 30% vol.
tributyl phosphate(TBP)/n-dodecane was performed. Co-extraction of Tc, Np and U from the
10 components simulated radwaste solution containing the 0.00bM K:Cr:O; as an oxidant of
Np by 30% TBP/0.5% TOA, and selective stripping of Tc, Np and U from the loaded organic
phase were investigated, and their operation conditions were evaluated. Tc, Np and U was

effectively co-extracted at O/A=1 and 1M HNOs;. In this condition, the co—extraction yields of



Tc, Np and U were 81.9%, 86%, 89.29, respectively and those of Am, Eu, Nd, Mo and Fe
were below 5%. For the selective stripping of extracted Tc, Np and U, however, sequentially
5M HNOs; and O/A=1 for Tc, reduction of Np(VI) to Np(V) with 0.175M n-butyraldehyde
(NBA) and O/A=2 for Np, and 0.15M NaxCOs; and O/A=1 for U were used, respectively. In
this case, 79% of Tc(co-stripping of less than 4% Np and U), 84% of Np(co-stripping of

about 6% U), above 99% of U could be recovered, respectively.
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Table 1. Chemical composition and concentration of the simulated HLW

Element |Compound Concentration, (M) | Element |Compound Concentration, (M)
Tc Tc-99 Tracer Nd Nd(NO3)3 6H20 0.0434
Np Np-237 Tracer Mo (NH4)6Mo7024 4H50 0.0708
U UOz(NO:})Z 6H20 0.0082 Fe Fe(NO;;);; 9H20 0.0396
Am |Am-241 Tracer Cs Cs(NOs) 0.0369
Eu Eu-152 Tracer Sr Sr(NO3)s 0.0175
H HNO3 1.0
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Table 2. Separation Factor of each element with respected to Te¢, Np and U.

S.F. (DwDre) S.F. (Dm/Dnyp) S.F. (Dw/Du)
HNOs | = | - NBA NaxCOs3 | | .
] T'c/Te | Np/Te | U/Tc [M] Tc/Np | Np/Np | U/Np IM] Te/U | Np/U | U/U
3 1 28 87 0.053 29 1 65 0.05 31 0.03 1
4 1 74 352 0.107 42 1 67 0.1 28 0.01 1
5 1 122 742 0.175 128 1 289 0.15 8 1.1 1
7 1 345 3310 | 0.588 194 1 404 0.2 6 1.1 1
1.043 147 1 264 0.3 6 1.2 1
1.459 163 1 269
HE(I\Z]@ Tc/Np | Np/Np | U/Np H[I;/[(]); Tc/U | Np/U | U/U
0.05 2754 1 18 0.005 34 0.3 1
0.1 2498 1 15 0.01 31 0.2 1
0.3 1859 1 12 0.05 20 0.3 1
0.5 1631 1 11 0.1 14 0.3 1
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Fig. 5. Stripping yields of Tc, Np and U with concentration of NBA and
HoCo04 at O/A=1.
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Fig. 6. Stripping yields of Tc, Np and U with O/A ratio at 0.175M NBA.
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Fig. 7. Stripping yields of Tc, Np and U with concnetration of Na:CO3; and
initial nitric acid at O/A=1.
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Fig. 8. Stripping yields of Tc, Np and U with O/A ratio at 0.15M NaxCOs.
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