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Abstract : This paper presents a quantitative method of sequential separation of *’Sr, 2! Am and Pu radionuclides
with an anion exchange resin and a Sr-Spec resin. The Pu isotopes were purified with an anion exchange resin.
The americium and strontium fractions were separated from the matrix elements with an oxalate co-precipitation
method. Americium fraction was separated from the strontium fraction with iron co-precipitation method and
purified from lanthanides with anion exchange resin. Strontium-90 was purified from other hindrance elements
with the Sr-Spec resin after oxalate co-precipitation. The measurement of Pu and Am isotopes was carried out
by an o-spectrometer. Strontium-90 was measured by a liquid scintillation counter. The radiochemical procedure
of ®Sr, Am and Pu radionuclides investigated in this study has been validated by application to IAEA-
Reference soils.

Key words : sequential separation, *°Sr, 2!Am and Pu isotopes, anion exchange resin, Sr-Spec resin

% Corresponding author

Phone :

+82-(0)42-868-4728 Fax : +82-(0)42-868-8148

E-mail: mhlee@kaeri.re.kr

—469 -



470 ol - w4

1. M

rh

e

A wF, PAlok R FHF] JhFEe] AN
P17 AR 5] BAOE WEE FBe o
WA BB S Wb} vl g U e
59 WAk EE B aHE0) RFIHE A
o] Z74o] Brbsaith. ey}, FCs, sy, 2920py,
Bipy, 9 WAms} e GuT] BFE o} E
FolM AZHI Ak o]F ATPAFs HFFM
B7F) o}F Faw ZAISH: We BEA s,
QupgEA) Q) 20py g WpuFe] et WAHsEA

=
o A2HANE NEAIE A e ARE W

d

m2i0py 9 Wpye] BEAY W A7 Ao}
717k el WA HAS HuEth @A) ¥Ame]

TE YPuEEe 13 FFELE el 23] v

E7F F7tete] whAabEleha & ALGEle] o]BAOR
*Am FEE ALEH 2010450 *'Ame] &7}
Hoj7F Hrt

gy 29240py B8py Tl MAmE o] wEl W ouby
AFo gt 71Ee MAbs MY dA 3%
A8t WA sE7F SaFe|rR 44 9
AgE A7) AaiMe B2 AREEFNEY]
20 g oI’)7F sttt 53] EGARS B B
71012, 715 4 EY HEZZXE JEE0] WAL
TEH A Jdolx EXEe A AF
S AZHE A AAsHA B¢ 845t
-2 Z2to] F @ 3)t}, v]=F EML(Environmental
Measurement Laboratory)!, &+ JCAC(Japan Chemical
Analysis Center)?, 52| FZK359] 428 7]
AME AFAQ FAHRAEE 71e] 33, o2
g SulFE 9 A7 FF] HHES AMSSle] &
gHog a9 weplE IAFE AFstL A
F 2ol = w3t EichromAtol A otEjue] = 9
2]8l2A TRU, TEVA @ Sr-Specs?] F& A =2n}
Eady A2 ettt Eichromoll A A4k
= AEnEIHY SR e FEEHE Fole E £
£ $x](Dowex, Bio Rad)ell H|3] &3] v]#
o] ot A7 2 EAHA S Fr)HoR dF
sl ARol Ao YRS Ao de] AREE
ATt

i
o e =

o

oL

X oo ox rlo o fr
oZ 1o f

Ay

O

I op
iy
A

s

& - wdA -

s

7]%9/] 239'240Pu, 238Pu, t?% 241Am%~°4 9_'1—1:,]1,}.0]5
o] gk el diside BE At s
Aot REZF90S X oE o] = d2E
i SaHR e fe Ave v Ao’
QOSr’ 239’240Pu, 238Pu, t;% 241Am_1g_9] oll;g_ao]./\]_)\g a‘;_}']%_
< SR Feske e 4] dFd) g

Y2y

N
>
o)

ot rE oo W2 rlo 2 ox i

B3leEd ok

7N R) Tjeh WS, 2024py, Bpy, B Ham F4
2ol 9 549 GAEE Fig 19] GERRIT

21. Al2 FXE| H =2

500°CE 3]31e EWAR 50 g B ZE H|o]72 &
712 Sr 344} 50 mg, 2*Am 2 2Pug- Z}2} 0.037 Bq,
0.023 Bq& 7FeHE 65% 24t 100 ml ¥ HF 20 mlE
7tel EAEE BalA7IE H3EE 7 A e
o} ZHES 8 M EA 100 miE AFgate] SEgolE
olA 2A1ZF o] witsle] WA AF-S $hEsH) E
GO HE FE3 T dARTEA FE5AE m

filter(0.2 um)Z I3} Tt

embrane

| Sample material(**2Pu, #*Am, stable Sr*) ‘
1

| Decomposited sample with HNO; and HF ‘
1
| Anion exchange column (Dowex, 1x8) ‘

|
| | |

|Am.5rfral:tion| | Th fraction | | Pu fraction ‘

I
Oxalate
coprecipitation
i

a-spectrometry

9 *‘{ Am fraction H Anion exchange‘
coprecipitation

I

| Sr fraction

I—-| Sr-Spec resin H LSC counting l

Fig. 1. Flow chart for separation of Sr-90, Am-241 and Pu
isotopes.
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Table 1. Pu recoveries with oxidation/reduction agents
(IAEA-375 50 g).

Oxidizing/
Reduing agent
NaNO,
H,0,

N aN02/N 2H5OH
NaNOZ/N aZS 03

Chemical yield
(242PU, %)

69
54
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Table 2. Radioactivity concentrations of *Sr, #**py 2
2 Am in the IAEA reference soils.

Sample Radionuclide Recommended  This method
value(Bg/kg) (Bg/kg)
IAEA-375 NSy 108 113 £ 7
#39240py 0.30 0.26 £ 0.05
HAm 0.13 0.11 &+ 0.04
IAEA-300 NSy 10.8 155 £ 2.1
239240py 3.55 3.42 + 0.12
2Am 1.38 1.49 £ 024
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Fig. 4. Beta spectra for Sr-90 and Y-90 isotopes in the IAEA-
375 reference soil.
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