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Determination of Uranium Isotope Abundance

by Fast Neutron-Induced Fission
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(China Institute of Atomic Energy, Beijing 102413, China)

Abstract: The determination of uranium isotope abundance is the important analysis
item in nuclear fuel cycle. Based on neutron activation analysis, a new method was pres-
ented for determination of uranium isotope abundance by fission induced by fast neutron
generated by T (d, n)* He. The exponential relation between different abundances of
#U and the averaged fission yields ratio of special fission production was used in this
method. Through a series of experiments, the working curve selected the relationships
between abundances and the ratios of fission yields (Y(** Sr)/Y (" Ru), Y(**Sr)/Y(* 1)).
The simulation samples were measured. The relative deviations are 0.8% and 1. 8%
respectively, RSD is excelled 3%, and the result is coincident with that of ¥ spectrome-
try method.
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Fig.1 Mass distributions of fission induced

by neutron of different energy
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Fig. 2 Fission mass distributions

of different fission nuclides
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Table 1 Compositions of mix standard sample

%«E%ﬁﬁ m(i%ﬁh '#ﬁ"lﬁf —
Bt/ g Fikt/g HR i/ g
0 1. 808 1.774 0.722
0. 089 1.716 1.748 5.16
0.180 1. 620 1. 742 9.73
0. 358 1. 436 1.613 18. 7
0.538 1. 254 1.611 27.7
0.717 1.093 1.754 36.3
1. 102 0. 724 1.749 54.9
1. 442 0. 365 1.753 72.2
1.799 0 1.745 90. 2
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Fig. 3 Curves of self absorption coefficient

for different abundance uraniums
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Table 2 Data of relation curve

of monitoring and isotope abundance

WIR ROCRE R FEMELR/ %0 M2/ %
87Kr/1 Te 0.981 64.0 —11.4
$Rb/1% Te 0.994 62.7 —13.2

928r/1951 0.998 73.5 1.80
Ru/!"Rh  0.993 74.8 3.60
8 Rb/!"Rh 0.997 67.1 —7.10
928r/104 Te 0.991 59.1 —18.1
92Sr/1%Ru 0.992 72.8 0. 80
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Table 3 Data of working curves
e Yi(”‘S—r)/ n)r‘EX\T E’("Z‘Sr)/ MJ‘EX#
YD) Gtz YOYRw SR
0.722 0.708 55 0.008 0 1.198 6 0.024
5.16 0.732 30 0.018 1.295 8 0.025
9.73 0.750 00 0.009 1 1. 246 4 0.023
18.7 0.797 70 0.010 1.374 1 0.032
27.7 0.845 61 0.014 1.470 4 0.038
36.3 0.876 98 0.014 1.596 5 0.052
54.9 0.954 15 0.016 1.828 5 0. 057
90. 2 1.088 3 0.015 2.099 9 0.048
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Table 4 Precision of method
NG @ N ES
2 3 4 50 MM
Sr/1 72.8 71.2 77.2 73.6 72.5

HARIEE RSD/ %

Sr/Ru  74.7 70.5 73.0 74.2 72.2 72.8 2.08
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Table 5 Interference data of F
b FREMEME X FEEWEE X
(Sr/D/% Mw2/% (St/Rw/% W¥%E/%
72. 2% KE 73.52 1.83 72.82 0. 801
72. 2% KERHF 72.83 0.873 72.58 0.526
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Table 6 Comparison of measuring result

USRS F AR % HH X 22 6
v REI A 72.98 1.08
Sr/1 73.52 1.80
Sr/Ru 72. 82 0. 801
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