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Analysis on key factors of *’Cf production by irradiation of high flux fast

neutron research reactor

ZHANG Zhenyu YANG Hongyi WU Mingyu YANG Yong LU Peiyibin

(China Institute of Atomic Energy, Beijing 102413, China)

Abstract  [Background] *’Cf is a high-intensity isotope neutron source in great demand for scientific research and
device development. Currently, it is produced only in high-flux reactors in the United States and Russia, which rely
on imports in China for a long time. [Purpose] This study aims to analyze key factors of **Cf production by
irradiation based on the preliminary design scheme of a high-flux fast reactor. [Methods] Firstly, an irradiation target
design was implemented, and the fission deposition energies and energy spectra were calculated for three irradiated
target designs using different zirconium hydride and Eu,O, absorbers. Then, burnup calculations for heavy and light
curium targets were performed using a burnup calculation program STEP, which was developed by China Institute of
Atomic Energy. The experimental values for *’Cf produced by irradiation in the United States were then compared.
Finally, the calculation results were analyzed using the energy spectrum and cross-section. [Results] Comparison
results between simulation and experiment indicate that **Cm is the key nuclide affecting the production of **Cf.
Utilizing the hard-energy spectral characteristics of high-flux fast reactors can effectively reduce the fission loss of
the target and increase the production of *’Cf. [Conclusions] The calculations and analysis in this study can provide
theoretical and technical support for the high-flux fast neutron research reactor irradiation production of ***Cf.

Key words **Cf, High flux fast neutron research reactor, Irradiation target, Energy spectrum, Burnup calculation
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Fig.2 Production history of transuranic nuclides in the United States
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Table 1 Relative values of the deposition energy of Eu,0, absorber fuel rods with different thicknesses

s WIS IR PR R R E Eu,0, 2mm/£FEEuO, 1.5mm/£EEuw0, 1mm/EfEEu0,
Number Initial state Target without Eu,O, 2 mm thick Eu,0, 1.5 mm thick Eu,0, 1 mm thick Eu,O,
1 1.000 0 1.0193 0.8409 0.8825 0.896 6
2 1.000 0 1.057 4 0.859 5 0.8622 0.9252
3 1.000 0 1.1170 0.8479 0.856 7 0.890 1
4 1.000 0 1.3324 0.873 7 0.905 5 0.9549
5 1.000 0 1.5273 0.856 2 09115 09112
6 1.000 0 2.226 4 0.9259 0.997 2 0.999 0
7 1.000 0 3.494 4 0.9400 0.9489 1.116 8
8 1.000 0 3.607 4 0.969 4 1.060 0 1.1532
9 1.000 0 3.8909 0.976 1 1.0157 1.186 8
10 1.000 0 3.999 7 0.994 5 0.962 6 1.1339
11 1.000 0 4.0857 1.080 8 0.976 9 1.170 8
12 1.000 0 3.603 5 0.973 6 1.087 5 1.152 6
13 1.000 0 3.4812 0.9521 0.9939 1.0299
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