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Analysis of **'Pu Radioactivity
by Isotope Dilution-Extraction Liquid Scintillation Spectrometer
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Abstract: The radionuclide **'Pu decays predominantly by B emission with a half-life
14. 29 a. The branching ratio of its g-emission is negligibly small. However, it is difficult to
measure the radioactivity of *'Pu in a Pu containing complicated sample because of its low
energy. A method for determination of *'Pu in high level liquid waste (HLLW) was devel-
oped. It consists of the following steps. The first step is to separate and purify plutonium
from HLLW. The chemical yield of plutonium is higher than 95%. Secondly, a determina-
tion method by using modern liquid scintillation spectrometry combined with isotope dilu-
tion, solvent extraction, and ion exchange chromatography was established to analyze the

1Py content in HLLW.
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Table 2 Experimental results of T},

No. RBLBEH M A,(Puw)/min~! Ap(*'Puw) /min ! TZ,
(Mass of HLLW) /g o
1 0.05576 1042. 24 1686. 95 1.619
2 0.051 94 965. 56 1569.09 1. 625
3 0.054 17 720.18 1163.59 1.616
4 0.049 76 931. 62 1516.53 1. 628
5 0. 066 85 1116.75 1812.78 1.623
6 0. 050 39 924. 39 1509. 62 1. 633

(1.624=£0.006)

¥ (Note) : #5 5 H - (The datum in parenthesis is the average)
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Table 3 Experimental results of HLLW

FE i 4 B (Sample composing)

520G 25 (Experimental results)

N [ {3z 3 52 4 7 =X .
o. = W
(Isotopic exchange method) AL
(Mass of HLLW) /g

o B W A Pa BT B
(Specific activity of ! Pu
in HLLW)/(Bq g™ 1)

i 8 59 5 L

(Activity thinner)/Bq

1 FERTPCE =AU E 0.041 98
2 (Placed more than 3 0.037 12
3 months in 7 mol/LL HNO3) 0.037 76
4 iR o HE AT R AL D 0.053 63
5 (Adjust valance in 1 mol/L 0.037 66
6 HNO3) 0. 040 24
7 0.034 97

6.01 (1.746£0.072) X10°
6.56 (1.720£0. 072) X 10°
13.02 (1.75540.069) X10°
72.46 (1.716£0. 066) X 10°
54. 00 (1.7432£0.068) X10°
134. 69 (1. 7552£0. 068) X 10°
111. 70 (1.7512£0. 068) X 10°

((1.74140.072) X 10%)

¥ (Note) : $5 5 H1 {8 (The datum in parenthesis is the average)
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