ANALYTICAL SCIENCE & TECHNOLOGY
Vol.15, No.1, 20-25, 2002
Printed in the Republic of Korea

MAITZD HAAMBHSYE 0188 *°Sr L s B0

CHEt o
olgs* - =YY - HI2Z& - 224 - 0ER

(2001. 10. 5 A=

A Study on the Analysis of *Sr and ¥Sr with Cerenkov Radiation and Liquid
Scintillation Counting Method

Myung-Ho Lee®, Geun-Ho Chung, Young-Hyun Cho, Geun-Sik Choi and Chang-Woo Lee
Korea Atomic Energy Research Institute, P.O. Box 150, Yusung, Taejon 305-600 Korea
(Received Oct. 5, 2001)

2 o :FEaAvhEIuS ANYBALIE olgdte] 1 WA 2ZERE BAY wHS
shashs Agshy A2 9E Vst Msr BAWS AT AN FH T Jole wBs
A2 WAULE AAT F Srepec BUL AHFFe] 2ERFUS £FEAT F, BANRAFIE

ARgste] ¥srol A WEsle AaAlmZ RS 248l spectrum unfolding WO E2 USrS A el
o 2 dA7elA e A 2ERE 24WS 874 XA E (IAEA-375, Soil) B A #H7E
Mg FHgae] BARY FEAES AFdch

Abstract : An accurate and simple analytical technique for ¥Sr and *Sr, overcoming the demerits of the
conventional method, has been developed with extraction chromatography and liquid scintillation counting.
The Sr fraction was separated from hindrance elements with oxalate coprecipitation or cation exchange
resin and purified with Sr-Spec column. With liquid scintillation counter, *’Sr was measured by Cerenkov
radiation method, and *°Sr was measured by spectrum unfolding method. The developed radioactive
strontium separation method was validated by application to the IAEA-reference material (IAEA-375, Soil)
and radioactive waste samples.
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2.1 Al & D17

2EEFY #5428 E 93 Elchrom (Darien,IL,USA)
AFe] Sr-spec AHS AE3IGI EE AR GRF
Ak ALESIATE 5795 Milli-Q2 water purification
system= ©]§3l] GASH & AM8-3}% 31, Amersham
AN AaEE sy R s FHARE A
o} AAABA 7= PackardAFe] ZAEEY  Tri-Carb
2770 TRE WA 2EE2ES 48t 342
+ PackardAl®] Ultima Gold LLTS A}&-glow, A
237} 20 mLS low diffusion Zejogdll £715 A}
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]
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| Sr-Spec resin | |
|
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[ Yield determination (SrCO; ppt.) |

| Cerenkov measurement(*’Sr) |

[ Liquid scintillation counting(*sr) |

Fig 1. Analytical procedure for determination of strontium
isotopes.
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Fig 2. Quench correlation curve of ~ Sr for Cerenkov

counting.
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Fig 3. Quench correlation curve of %8r and Y for

liquid scintillation counting.
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Table 1. Determination of *Sr and *°Sr in mixed *Sr and *Sr standard sources

Added (Bq) Activity ratio Measured (Bq)
®Sr(Bq) “Sr(Bq) ®Sr . Psr ®Sr(Bqg) *“Sr(Bq)
123 346.6 1:282 141 + 19 3511 + 94
123 1823 1: 148 136 = 1.0 191.1 + 62
123 243 1:20 120 + 09 255 + 2.1
123 12.1 1:10 116 + 12 129 + 07
0 12.1 0: 121 18 + 12
61.7 243 25: 1 574 + 62 39.7 + 4.1
1233 243 51:1 1252 + 9.1 874 + 69
246.6 243 101 : 1 2372 + 12.4 1684 + 129
4932 24.3 203 : 1 4982 + 202 3253 + 204
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Table 2. Determination of *Sr in mixed *Sr and *Sr standard sources after two weeks standing

Added (Bq)

PS¢ with LSC without Yy with GPC after

¥Sr(Bq) “Sr(Bq) chemical separation chemical separation
61.7 12.1 134 + 2.1 11.7 £ 1.5
123.3 24.3 258 £ 54 262 £ 3.7
246.6 91.2 947 £ 6.4 932 £ 75
493.2 173.3 179.5 £ 8.2 169.8 £ 7.9

Table 3. Determination of ¥Sr and *Sr in JAEA-375 soil and liquid waste samples

Liquid scintillation counting

Gas proporational counting

Sample number ¥Sr(Bq/L) “St(Bq/L) ¥Sr(Bq/L) "St(Bq/L)

IAEA-375 - 88.945.9" - 83.3+7.0°
Y1 0.94+0.12 8.5+1.2 0.99+0.0 6.9+1.2
Y2 0.8720.13 8.3+1.4 0.1520.02 8.6+1.8

w1 - 0.33+0.05 - 0.30+0.07

w2 - 0.35+0.07 - 0.29+0.01

K1 0.08++0.01 0.62+0.09 - 0.54+0.08

K2 0.13+0.07 0.67+0.15 0.07+0.01 0.6840.11

a:Bq/kg, b:Youngkwang N.P., c:Welsung N.P., d:Kori N.P.

TheHlAAE7IE AR s A Y 5l

at7191el 7140l HIR Sr-Spec FAIE ARSSHAL
ol 93 Xy R ML Beshete vie
3t webd 8829 Ysrat My sgEe 97 2
S8l ANBATIIE o83 spectrum unfolding 3
Hlol o AAZ Ysr Ao g Algdch

SANTE 100202 A8 A% AAAE 300
mLol] 3k 7ZFAIA] (lower limit of detection)=
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Fig 4. Typical spectrum of ¥Sr in Y-1 sample with
Cerenkov counting.
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