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Rapid Radiochemical Separation Method for '**La From Fission Products
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Abstract: In order to obtain the decay data of the short-lived nuclide "' La, the """ LLa samples
with high abundance and high activity need to be prepared. In present paper, a separation
method was established based on the twice delay separation method, in which the '**Ba-'**La
was separated in 15 s by HDEHP extraction with SISAK separation system, and the newly
grown """ La was separated by P204 extraction chromatographic column at 20 s. The effects
of extraction time, concentration of extraction agent and medium condition on the extraction
ratio were studied in detail, and the process of rapid radiochemical separation of "*'La from
the fission products was established. The process takes about 50 s, and the chemical recovery

rate of **La is about 75%.
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Table 1 Radioactive isotopes of La

in thermal-neutron-induced fission of **U

S R R % gy L7
0] g 6. 30 1.678 55 d
MW a 5. 84 3.92 h
M2] g 5. 89 91. 1 min
U3 4 5. 89 14. 2 min
Mg 5.48 40.8 s
5 a 3.92 24.8 s
6] 2.97 6.27 s
Wila 2.23 4.015 s
144 144 144 144 144
Cs Ba JPr
B 0994 0 1155 77 40.8s YT 284.91d 7
I?SCS 14-5 a 145 a 145 e 145
S 0.587s 0 431s 7T 248s *7 3.0l min”

1 BURE Sl 144,145 (AR EED
Fig.1 Decay chains of A=144, 145
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Table 2 Independent fission yield of chains of A=144, 145 in thermal neutron fission of 2** U
ﬁﬁfﬁ'i’ﬁ s1Xe 55Cs 56 Ba 571a 535Ce
144 3.127 0X1073 3.520 8 X101 4.106 1 9.550 0X10 ! 6.538 3X10 2
145 7.930 0X10° 5.839 8 X102 1.799 5 1.763 0 3.009 5X10°!
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Fig. 2 Chemical separation system for isolation of '**La
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Fig.3 Effect of extraction time on D
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Table 3 Distribution ratio and extraction efficiency

of La in different concentration of HDEHP

c¢(HDEHP)/(mol « L™ D E/%
0. 10 4.0X10° 80. 0
0. 30 8.2X10! 98. 8
0. 50 2.4X10% =>99
0. 75 6.3 X102 =>99
1. 00 8.9X10° >99

3.1.3  fHBRARFEXT La S3BC L AYSE I A2 HGR A
0. 30 mol/L. HDEHP-4£ i, 43 %] 5 0. 010, 0. 025,
0.050,0.10,0.50,0.75,1.00,2.00,5.00 mol/L
RS R 1A . I%3% 30 min J& - 75 21 3% B4y B e 31 T
Fd, MR 4 AL TEABCFE PR T L DREE AR
FIHe BEANAS , D BRI v B (38 g F . AR E
74 B A 0. 30 mol/L. 7K #H 2 & & 0. 025 mol/L
B, La (AR K F 9920, AT Lk 3] Ba
Al La #5385 25K .
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Table 4 Distribution ratio and extraction efficiency

of La in different concentration of H™

c(H™)/(mol « L™1) D E/%
0.010 2.3X10° =>99
0.025 5. 9X10? =>99
0. 050 9.6X10! 99.0
0. 10 1.0X 10! 91.1
0. 50 6.5X10"? 6.06
0.75 2.1X10°2 2.03
1. 00 9.2X10°3 0.91
2.00 2.0X10°3 0. 20
5. 00 5.6X10"1 0. 06
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Table 5 Effect of contact time on adsorption
of La on P204 resin
2 fu st 5] /s Kq/(mL gD

5 3.78X10?%

10 4.01X10%

15 5.22X10?%

30 1.32X10°

60 3.27X 108
120 5. 46X 107

6 FREEXTP204RS fR W B La 1495 M
Table 6 Effect of concentration of H' on adsorption

of La on P204 resin

IR JE/(mol « L™1) Kq/(mL g 1)
0.010 4. 0X10*
0.025 9.4X10°%
0. 050 9.1X102
0. 10 98
0.75 3.7
1. 00 3.9
2. 00 3.4

3.2.3 MW R SSW LK A
"0Lafy 0. 025 mol/L AR VA WA Jhy b AT WL . PR 38
Mot B AR 8 mm AR 1 em BYFEIR ()2
B SRJA 1 mol/ L il TR ¥ WA D fif W i N i
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La i kK A T La ZFiEP204 R G HE . X2
TR A i 0 Al i I L TC R A 2 I RSP
i B0 — V80 La R B 75 P2O4R i I BEREH I
RO T o 5 R b R AT 3 o R A B
B0 - 28 B 2 FE I La f9 4k 2 [l fi 5 o
850l LAHEZ 1Y .

RT OGRS La W FEP204RE B AL 7Y 5 Mk
Table 7 Effect of liquid velocity

on P204 resin column adsorption for La

W I ¥R 3/

i ey UL 1AL Y(La)/ %
R/ mL (mL + s 1)

100 2.7 85.6

100 2.5 88. 8
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Table 8 Chemical recovery rate

of Ba and La used in process
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