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Rapid Separation of ***Sr
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Abstract: In order to accurately measure the decay data of "% Sr, it is necessary to prepare
995 Sr samples with high activity and high purity. To remove or reduce other radioactive iso-
topes of strontium in the fission product system, based on the analysis of the cumulative
yield and half-life of each nuclide in the relevant decay chain, the separation mode of “Short-
time irradiation and rapid separation” is adopted, and the chemical process for rapid separa-
tion of *"¥ Sr is established by combining the rapid extraction of P204 extraction chromatog-
raphy with the rapid purification of Sr-Spec extraction chromatography, a modular rapid
chemical separation device is developed. The total operation time of the device is no more
than 60 s, the chemical recovery rate is 40% , and the decontamination factor for the main
interfering nuclides can reach more than 10?, meeting the requirements of decay data
measurement.
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Table 1  Radioactive isotope of Sr in fission product™"

- AﬂW?B‘%Z‘?“BU ,?Ei —
HA RE=H % P/ %

91Sr 5. 85 0.25 (9.65+0.06) h
92Sr 6.03 1. 08 (2.611£0.017) h
9 Sr 6. 25 2.57 (7.42340.03) min
94 Sr 6. 11 4.51 (75.34+0.2) s
9 Sr 5. 44 4. 54 (23.90£0.14) s

317
PR 2 S AT O
8.57s 58.2s 9.65h 58.51d
MKy “Rb %St LY WZr
. 1.840s 4.48s  2.611h 3.54h
wWKr aRb ST »Y Wl
. 1.286s 5.84s ~ 7423min_ 10.18h
«Kr aRb WSt WY wlr
e, 0208 b 2.702s  ~ 753s | 18.7min
Kr R Sr Y VA
36 37 38! 39 40
o 0.78s  377.5ms  23.90s 103 min
30Kr 37Rb Rﬁsr R‘JY Mzr

B 1 A'=91.92.93,94.95 1% K w25 5
Fig.1 Decay chains of A'=91, 92, 93, 94, 95

TE MK v HERR BB 1 mg *° U s R Al 1t i 1A
LR TR R R 10X 101/ (em® -+ $), 20U
B SN BRI A 582 b, PR R Y B AR PR A 43
PIHL 5.63% .4.83%.3.50%.1.50%.0.66%,
192939095 Sy i 3T 7 A 43 B 0. 25 %6 .1, 08 %%
2.57% 4. 51% 4. 54 % , &I DO FHTIHE,

A =
NUSIS(Yl[M(lieﬂZT)eW’*Ag(l*eﬂl’[)eﬂl’]i
/11 _Az
Y, *ef"—)T)ew» (D

Aot A R IV Basg it TR R em * -
SR AY. SR BB B R0 U R K
(S 70 SRS BRI b1 b=10"% n
A A SRR R BRI S B s
T ORI 551 9P B K s N Oy BB 0
TH

S S JE H S R I 0 5 R
2675 T 2, 2 AT SR SeRg S
1 M 4 B 0 0 880 B R o
USRI Sei kSN N TR % . M
EARTIERE o1 SeAT 2 0518 £ 00 W 41 B 7
L Rt S 40 48 0O 6D 3 RE A RE W MG BE o
S R S 0 3 i 0 AT
W 40 T4

WUET LT B 7 Sef £ 57 Rb 2 3 0
S L L S S PR B K S
SO B3P AR FT 0 Rb B2 7K 14t 7 4
W R 056 ] 4 7 0 oA K 10 S
RELEG 2 7020 Seff B A S 4G L 7
LG« DR 99 0 45 U 0 6 A 7
o g R B Y D R 80 A AR L T
[T 0 R A SR 0 B A LT SeRb 4



318

Bz Sictey H4sg

B AR B ko S I LR RS . B 3
YR (D 4 51 SER R SeRb 43 8 1) T
T Se kS I T H L T AR L 8 AT S
Rb 4} + %1 Sr 15 % Srif iF 1 H A7 3 55
W AR 063 A6 2

10'r

G b RS 107 ST i
0 7 S TR/ S AR B 1 2510 450
0 A - T 1 T 5 B 1 g
B I 45 R R4 B 5 B RE A
B4 o BT T DS 5 U

10'r

(a) (b)
10°F \ 10°F
AN
\\
2 i 2 | TTe=all
= T e e T =2r TTTm=—s
14 "
10f oF Tl
100 1 n n 1 1 1 ) 100 1 1 1 1 1 1 I
0 20 40 60 80 100 120 0 20 40 60 80 100 120
A TRUINF ]/ s A FRUINF 8]/ s
():— ——ACS) /A(ISE) ;- ——ACIST) /A(2Sr) - ——ACSr) /AC3SD) 5
(b —ASt) /ACISE) y—— —— AP S /JA(2Sr) - ——A(PSr) /A Sr)
2 "'Sr(a) . Sr(b) 5% Sy i B L, Fifl 4 IR i K 1 48 4k

Fig. 2 Activity ratio of **Sr(a), *Sr(b) and *""?***Sr vs. irradiation time
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Fig. 4 Adsorption distribution coefficient curve of P204 resin for strontium
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Ba 50.7 0.423 1.2X10%
U 104. 6 <0. 08 >1.3X10°
Mo 49. 8 <20. 004 >1.2X10"
La 51.6 <0. 002 >2.6X10*
Ce 50.7 <0. 02 >2.5X10°
Pr 49.0 <20.02 >2.5X10°
Nd 50.7 <0. 03 >1.7X10°
1 50. 1 <0. 008 >6.3X10°
Zr 51.1 <0. 002 >2.6X10"
Te 50. 2 <20. 04 >1.6X10°
Ru 50.0 0. 02 >2.5X10°
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