55 35 3% 45 2 W % ot 5 gk # Vol. 35 No. 2
20134F 4 A Journal of Nuclear and Radiochemistry Apr. 2013

AR [R) R 1T R U R 2K 24 il 45 dm FP HY $i

THM RER, FLEF

PRI OMA FRA R S84 A R Hl 22 732850

FEE L TR DR T 05 D 2 KR Bl bl B0 BT vk X R A RO I e R R L N o/ B
TR RO SEHEAT T RS 08 T e Ak v B0 S B AN KRR 4R . 54l A 28 s AT T 7 M LX) 2
RYPEENSF . TR BORE B R XK  0. 985 7 mg/g #Y lBR ME I BT AT I GE 7 U AH XA AR 22 Sk
1.9% . %35 FARAE o0 BE D T A T A% MR L 08 B T B O R R o i 1) 3 T I 2

SRR < R A DN MR RO 5 AR A s T
B4 ES TL271 X kAR ER A
doi:10. 7538/hhx. 2013. 35. 02. 0112

X EHE:0253-9950(2013)02-0112-04

Uranium Determination in Natural Uranium Samples
by Liquid Scintillation Counting
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Abstract: A new analytical procedure based on liquid scintillation counting (LSC) was
developed for the determination of uranium in natural uranium samples. Factors possibly
influencing the measurements of LSC were studied, such as /B discrimination, quenching
efficiency, and the optimum conditions for LSC were obtained, including pulse shape analysis
(PSA) parameter and quenching correction curve. The results agree very well with the
experimental results by volumetry. The precision and stability are fine with the s, of 1. 9%
for 0. 985 7 mg/g U(n=7). It is shown that LSC is an easy, efficient and accurate method
capable of estimating uranium concentrations of various natural uranium samples in front-end
of nuclear fuel cycle industry.
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Table 1 Isotopic composition of natural uranium
. /% a/ EE AR
(Bqgeg™ 1 (Percent) / %
By 0.005 3 12 356 48.9
25U 0.711 568 2.2
B8U 99. 284 12 356 48.9
100" 25 280" 100"

# (Note) : 1) A& it (Sum)
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Fig. 1 Liquid scintillation spectrum

of standard uranium solution
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Table 2 Total a count rates

for uranium solutions with different mass

BT ek il T 9 R

o THE0E (¢ count rate

No. m(U)/g _ _ SQPE) /%
of uranium solution) /
(min" '+ g 1)

1 0. 050 3 1497.5 813.1 100. 2
2 0.101 4 1439.1 809. 2 96. 2
3 0.2037 1375.8 805. 4 92.0
4 0.304 1 1323.4 802.5 88.5
5 0.408 9 1252.4 797.3 83.8
6 0.509 3 1144.1 791. 1 76.5
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Fig. 2 Quench efficiency curve of standard uranium solution
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Table 3 Analytical results of U; Oy and UO; samples
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1 1. 26 1. 24 1.6
2 2.01 2.07 3.0
3 2.13 2.09 1.9
4 4.08 4. 07 0.4
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Table 4 Comparison of results for determining uranium

by LSC and volumetry
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