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Abstract - An accurate and simple analytical technique for “Sr and ¥, 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 A4 717

#E2E 552 93 Elchrom (Datien,ILUSA)
Ale] Srspec HHAS AlSEPgL RE Aok GRE
Aeke A5}k =822 Milli-Q2 water purificatio n
systemS ©]-85t GAG & ARSS}Al, Amersham
oA Aasle sty 2 Ps BH9as AM8E
ot AR FA G PackardAle] FAES] Tri-Carb
2770 TRE 3 2E2ES 24890, A3A=
= PackardA}2] Ultima Gold LLTZ Alggom, A4
237} 20 mLel low diffusion Zjolgal 47]= A}
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SAMPLE

Stable Sr carrier

Leaching Sr fraction Cation exchange resin
with HCl (AG 50 x 8
]
Oxalate
coprecipitation
1
| St-Spec tesin | | St-Spec resin
| |

1
[ Yield determination (5tCO s ppr) |

| Cerenkov measurement( ¥ Sr) |

[ Liquid scintillation counting®sr) |

Fig 1. Analytical procedure for determination of strontium
isotopes.
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2EEZFETE 257|913 6 M HNO: 02 ZA]
A ZxA)Ztt. 6 M HNO; 20 mL&
AHste Zg B o EFTY Wl
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gag =X o]d} 222 EYAR EAHxle)
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2.2.3 EZ quench correlation =41 2F4

Quench level o] w2 A=EE4S 45| Aslye
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(spectral index of the sample) 2} quench parameter Z 1
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o] *Y quench AEZ ZAE 3, quench indicatorZ

tSIE (transformed spectral index of external standard) =
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3.1 ¥8r, ®sr 2 Y quenching IM

A m3x33 =] 916]A] extemal quench standard
("*Ba)7} Cerenkov #A}= wlE3ix) gomw quenching
parameter= ARE-SH= AL Erlsslth w3 Cerenkov
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Fig 2. Quench correlation curve of

counting.

Sr for Cerenkov

Analytical Science & Technology



A=
color quenching®] §1o1A4 ®sr @-&o) H) 450 %7}
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Fig 3. Quench correlation curve of ®Sr and MY for
liquid scintillation counting.
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Table 1. Determination of
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®Sr and ®Sr in mixed ¥Sr and *Sr standard sources

Added (Bq) Activity ratio Measured (Bq)
¥ St(Bg) " $1(Bg) se o s ¥ $1Bg) ¥ $1(Bq)
12.3 346.6 1:282 141 £ 19 3511 + 94
12.3 1823 1: 148 13.6 £ 10 191.1 £ 62
12.3 243 1:20 120 £ 09 255 £ 2.1
12.3 12.1 1:10 116 12 129 £ 0.7
0 12.1 0: 121 1.8 £ 12
61.7 243 251 574 £ 62 39.7 t 4.1
123.3 243 51:1 1252 £ 9.1 874 £ 69
246.6 243 101 : 1 2372 + 124 1684 + 129
4932 243 203 : 1 4982 + 202 3253 + 20.4
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Table 2. Determination of

B

rﬁ?L
o}i

=% -

Z} O
=2l 72!‘—,—

~

B

®Sr in mixed ®Sr and *Sr standard sources after two weeks standing

Added (Bg) ¥Sr with LSC without “Y with GPC after

®SrBq) P S1(Bq) chemical separation chemical separation
61.7 12.1 134 £ 2.1 11.7 £ 1.5
123.3 243 258 +54 262 +37
246.6 91.2 947 + 64 932 +75
4932 173.3 179.5 £ 82 1698 + 7.9

Table 3. Determination of

®Sr and ¥Sr in IAEA-375 soil and liquid waste samples

Liquid scintillation counting

Gas proporational counting

Sample number ¥Sr(Bq1) P SrByL) YSrByL) ® Sr(Bg/L)
IAEA-375 - 88.945.9" - 83.3£7.0°

y1° 0.94£0.12 85412 0.99+0.0 6.9+12

y2° 0.87+0.13 8314 0.15:002 8.6+1.8

Wi - 0.33+0.05 - 0.3040.07

w2° - 0.35+0.07 0.29:0.01

K1 0.08+0.01 0.62+0.09 - 0.5420.08

K2! 0.13+0.07 0.6720.15 0.07£0.01 0.680.11

a:Bq/kg, b:Youngkwang N.P., c:Welsung N.P., d:Kori N.P.
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a171913] 7HAo] uAk Sr-Spec TAIE AMGIIAY HF IAEA-375 F+E42 1990 3 2Ajote] ~Avln| Az
Aol 218 VY aie] AL deskese] B Ul zAel AHAF BN R s wmuk oz
EA=5 E}EW sar4ol Ysrat 'Y 4Re] Al 3 e, Pies g MRugel WAV AR Shel
8%E ARABA LTS 0]43t spectum unfolding  HF e EA s ARt e ARE Hrle] AL
Ho] —;H AR Psr o= Ala g =3 gtk IAEA375 FEEAdA] s AZEA

ZAAS 100202 AT A AR 300 ook, sehiE] § spectum unfolding © 2 ZAJ%
mLell et 7AZAR] (lower limit of detection)+: ¥Sr WS B3k (889 Bykg)e IAEA QC H-4€d]
Curied]® 02 Aalelgiey. Adzmzgon =As A Rza® 95 % AE7F (7990 Bykg) Bolel E

L

Usro] AESAAE
cpm, AZFE 045) 2 AXELT,

00906 Byl (M1z}oT; 2.49
AR FA =

223 Yse] AZIAAE 00912 Byl (W1ekes

494 cpm, AZE-% 063) = A=zo) Psrof Ysrol
YERIgl o) 7hane

e
s

A AL vEd SR
2719 7AZFAA (1722 mByAl2) Hike A%
o Aotk wg s 2 Vsrol] tig A=

Z¥7y 81329} 803.4%

=o FM(figure of merit, Eff /B)& R o).

(counting sensitivity) &=
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= dAHIE AEES
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Fig 4. Typical spectrum of

100
Energy (keV)

200

®Sr in Y-1 sample with

Cerenkov counting.

Analytical Science & Technology



L?éjiOﬂ/H %HH?L °“%ﬂ 715 ARl EHEM
= 2 243 Y5 o~d

B AR 0 SHADTLL W 2HAA

4, K Ay oﬂ qm “"Sr Ll ”5r FIPARSS
(o]

Sl ZEEFNE D d 95 g, A

AR/ AR TS TS PAkES

29 VY 42 9 A Q4P S 9ET 4
S A48 AT LA At

800
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Counts

Energy(keV)
Fig 5. Typical spectra of “srand *Y in Y-1 sample
with liquid scintillation counting.
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