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Abstract — Solvent extraction of heptavalent Rhenium(Re) from the simulated solution by the tributyl phosphate in n-dode-
cane(TBP/NDD) was studied to find the effects of co-existing elements and an effective condition for the only co-extraction of
U and Re. The extraction yields of Re(Ej,) increase with concentration of nitric acid until a maximum is reached at 1 M HNO,.
Above 1 M HNO;, Eg, decrease rapidly because of depletion of free TBP available to extract Re due to the competition reac-
tion of TBP and nitric acid. E, is about 16.5 % at 30 % TBP and 2 M HNO, and increase with free TBP concentration, and
with the ratio of organic phase volume to aqueous phase volume(O/A). It has no effect with concentration of Re. In the pres-
ence of U or Zr, it is found that Re is extracted as a complex with then in the organic phase, and Re is more strongly bound to
Zr than U. In the presence of both U and Zr, however, Eg, increase with concentration of Zr and has no effect with concen-
tration of U. It is also found that the extraction of Re is affected by only Zr. At O/A=1.5, the extraction yields of U and Re are
about 44.1 % and 98.1 %, respectively, and those of Fe, Mo, Nd, Y, Cs and Sr are below 5 %. Therefore, optimal condition for
the only co-extraction of U and Re is O/A=1.5.
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Table 1. Chemical compeositions of the simulated HLW

Concentration, (M)
Estimate HLW[5] Simulated HLW

Element Compound

T 0015 -
Re  Re0, - 0.015
U  UO,NO,), 6H,0 0.0076 0.008
Zr  ZrO(NO,), 2H,0 0.069 0.066
Mo  (NH,)Mo,0,, 4H,0 0.069 0.069
Fe  Fe(NO,), 9H,0 0.038 0.038
Nd  NANO,), 6H,0 0.0434 0.043
Y  Y(NO,),5H,0 0.0084 0.008
Cs  Cs(NOy) 0.0371 0.037
St SHNOy), 00165 0017
H*  NHO, 2.0 2.0
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Fig. 1. Extraction yields of Re and concentrations of free TBP and nitric
acid in organic phase with nitric acid concentration at 30 %
TBP and 0.015 M Re.
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Fig. 2. Extraction yields of Re with concentration of rhenium at 30 %
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Fig. 3. Extraction yields and distribution coefficients of Re with con-
centration of free TBP at 0.015 M Re and 2 M HNO,.
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Fig. 4. Extraction yields of Re with O/A ratio at 30 % TBP, 0.015 M Re
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Fig. 5. Extraction yields of Re with concentration of each element in
0.015 M Re-x element —2 M HNO; system.,
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2t B A7AI9 2] AR 2 MM ¢ 165% F=9) Re
ol FEHIL & AS A A% Re 22 FAE 5 glon,
53] Zre] B A (6] A% HhgL AT Al Reo] zrH I
F2HE ZAUE 7813 Fig. 7914 BeFE A3} o] 79 &
E8°] Wi Hof ole) Hgo Fa7}t qlo) 2EEE B s
Re¢| F20hg-g Aol A% 323 U ASE 4 (5), Zre) AL
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Fig. 8. Extraction yields of Re with O/A ratio in 0.015M Re-x element-
2 M HNO; system.
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Fig. 9. Extraction yields of adding elements with O/A ratio in 0.015 M Re-
x element-2 M HNO; system.
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3-4. 9 MEH|(Re-U-Zr-Mo-Fe-Nd-Y-Cs-Sr-HNO,)
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BTt A-olM 23 A o] Rest UL AYslze A &
EHA ¥ UL JoH, 0/A=1904 ReS 28.1 %, UL 96.1 %7}

HWAHAK KONGHAK Vol. 37, No. 3, June, 1999



444 o|ds] - 73S - AFL -
100 . , . . . ; : . .
80 4

BE oia=1

3 . O/A=15

a5

o

o

>

f o

2

8

U

Re

Mo Fe
Element
Fig. 11. Extraction yields of each element in 9 components system at O/

A=1 and O/A=15.

Cs Sr Nd Y

F2HAL ols 6gh9) Zo] GESE HrtE AS Red FZgo)
28.7 %% R} H]_u_o]-‘ﬂ A YAslZ Yo], Red) 2L =T 7r
ARt FFE B UL AIE 5 ok 2ET 0/A=159] =A
o4 Re 2 U9 ZXEol 2+7y 441 %, 98.1 %94 Us} Re The
F«Z.%KM EEdithe & 97 B3S nEA7)7] 9siis TBP 9
TS FTM7IE A Boke 0/A HIE 15 35T Z7)8ke] =508
Ll =

m

-

L

201

=

[ —

4.4

(1) 4EA(Re-HNO,IM ] Re 32582 AR M7A= é‘
WsE 7 et F2E0] FUBIt} 1M oM 743
431, Re?] TE F7le] wWEthE A9 J¢Le wx] gt oy
SLTBP 5 % O/A ¥] F7lo] wg} $:280] 271819 50 % TBP
% O/A=2004 22} 51.1 %, 50.6 % A=7} 22U

(2) 24EA (Re-x element-HNO,)olA 2] Re $28& UJ—} Zro] zt
Zt A7kEE A8 ALtz A gkl g U =& 7o) A7}
H A Reo] 7140 3289 U 2= 7t FES ae!*és}oq U
78] = F7tel wet ”‘Eol 7V 2 g9 U T 6 g/lo)
Zro] Z¥zF A7 Ee 39 Red] F28L 27 19%, 287 %ATh &
3 U AQdstze d718 2 94 =, Zr, Fe, Mo, Nd 5-& 7ol
FEHA B3 Jen, 2g10] Uol A7M oF 938 % A= Uo] =
FZH UL

(3) Ut Zro] FE3L e 3487 (Re-U-Zr-HNO,OIA 2] Re 3
FELZ U9 Bk ¥sle A 98o] gou}, 7o) % 2] o}
e FE80) T7HIIT) 2822 Reo] UKD 719 T A=
X %_. aix-]z;]._;y_ (K-} g %l— 91‘:]’

(4) 9JEA(Re-U-Zr-Mo-Fe-Nd-Y-Cs-St- -HNO,0IA 9] 7+ ko] 2
FEL Redt UL AYsle A9 325%] 92on), 0/A=1.514 Re
2 US) 28l A 4.1 %, 98.1%Ach. 2HEZ Uzt RevrS
TFES BEdthe B 979 BAS uEA)E 29 A0S
= TBP?] =& F7M171E A Bihs O/A HIE 15 Axz =78

sjafRet D37H H3& 19994 63

W - {A

o sk Aol wigsic

# A
2 A7E Frievel A4d A 297 AAle) Q8
o2 98 A7 I 2212 7 Qe B BHL Sa)
F SN0 A=Y

1. OECD Final Report : “Status and Assessment Report on Actinide
and Fission Product Partitioning and Transmutation, NEA/PTS/
DOC (98)4(1998).

2. Lelievre, D., Boussier, H., Grouiller, J. P. and Bush, R. P.: “Perspec-
tives and Cost of Partitioning and Transmutation of Long-Lived Ra-
dionuclides; EUR-17485 (1996).

3.Kwon, S. G, Hwang, D. S, Chung, D. Y., Lee, E. H. and Yoo, J. H.:
HWAHAK KONGHAK, 36, 707(1998).

4. Liser, K. H.: Radiochim. Acta, 63, 5(1993).

5. Kondo, Y. and Takitsuka, T.: “Technology Assessment of Partition-
ing Process, JAERI-M-94-067(1994).

6. Suzuki, S. and Tachimori, S.: “Extraction of Tc by Monoamides in
the Presence of Zr and U, GLOBAL'95, Versailles, France, 1216
(1995).

7. Takeuchi, M., Tanaka, S. and Yamawaki, M.: Radiochim. Acta, 63,
97(1993).

8. Kawasaki, M., Omori, T. and Hasegawa, K.: Radiochim. Acta, 63,
53(1993).

9.Lee, E. H., Kim, K. W,, Lim, J. G., Kwon, S. G. and Yoo, J. H.: J.
Korean Ind. & Eng. Chem., 9(2), 232(1998).

10. Pruett, D. J.: Sep. Sci. & Tech., 16(9), 1157(1981).

11. Jassim, T. N., Lljenzin, J. O. and Persson, G.: Radiochim. Acta, 33,
163(1983).

12. Pruett, D. J. and Mctaggart, D. R.: J. Inorg. Nucl. Chem., 43, 2109
(1981).

13. Dean, J.A.: “Lange's Hand Book” 3rd Edo, McGraw Hill Book
Company(1985).

14. Pruett, D.J.: “The Solvent Extraction of Heptavalent Technetium
and Rhenium by Tributyl Phosphate] ORNL/TM-8668(1984).

15. Pruett, D. J.: Radiochim. Acta, 28, 153(1981).

16. Garraway, J. and Wilson, P.D.: J. Less Common Met., 106, 183
(1985).

17. Jassim, T. N., Lljenzin, J. O., Lundqvist, R. and Persson, G.: Solv.
Extr. & Ion Exch., 2(3), 405(1984).

18. Jassim, T.N., Persson, G. and Lljenzin, J. O.: Solv. Extr & Ion
Exch., 2(7), 1079(1984).

19. Macasek, E: Radiochem. Radioanal. Letters, 22(3), 175(1975).

20. Kolarik, Z. and Dressler, P: Solv. Exir & Ion Exch., 7(4), 625
(1989).



