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ABSTRACT

Determinations of the isotopic contents of U235 and U238 in ten uranium samples

containing 0.72 — 89.70 at % U235 were carried out in two ways utilizing high

resolution Ge (Li) gamma-ray spectrometer. One method is based upon the fact

that the intensity of 185.5 kev gamma-ray vary linearly with U235 content for a

given geometry. Another method applied for the direct determination of the

U235/J238 jsotopic ratios is the precision gamma-ray spectrometric analysis of

reactor irradiated uranium samples after allowing a fixed cooling time for one

hour. The results obtained by both methods well agree with the values calculated

from the isotopic contents of highly enriched original uranium samples measur-

ed by mass spectrometer. The precision obtained was well below 5% for most

of the isotopic ratios investigated.
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FIG 1. Gamma-ray spectrum for U2%(89.7 %) as
observed with a Ge(Li) spectrometer.
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FIG 2. Variation of gamma-spectra with
cooling time.
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FIG 3. Variation of gamma-spectra with
cooling time.
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TABLE | Mass spectrometric analysis
of isotepic content of original uranium
sample.

Isotope Percentage
235 89.70
234 0. 86
236 0.21
238 9.23

Precision is 0.05% relative for the above
isotopic information

TABLE [ Absolute Contents of U%5 and
U5 /238 isotopic ratios of each samples.

235

SA%gLE‘ &g) s l U 1 2 238 | pose e
1 20.53 | 2.11|89.70 | 9.73 | 0.103
2 18.49 ¢ 4.24 | 80.54 | 4.36 | 0.229
3 16.46 | 6.58 | 71.48 | 2.50 | 0.400
4 14.42 | 8.50 | 62.43 | 1.696 | 0.586
5 12.39110.63 | 53.48 | 1.165| 0.858
6 10.35 | 12.76 | 44.55 | 0.811 | 1.233
7 6.28 (17.02 | 26.88 | 0.369 | 2.710
8 4.23119.15 [ 18.09 | 0.221 | 4.587
9 2,21 (21.28| 9.40] 0.104 | 9.629
10 0.17 | 23.41 | 0.72 | 0.00726[137. 7
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FIG 5. Gauss-fit of photopeak count by
Gauss paper.
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FIG 6. The effect of interference on the shape of the 74 keV photopeak of U%® and its relative intenstiy
to that of the Te!® photopeak at 147 keV for various U2%/U2% isotopic ratio samples.
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