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Abstract  [Background] The medical isotope production aqueous reactor (MIPR) has advantages of small size,
low power, and high inherent safety, hence is one of better candidate reactor types for the production of Mo and
other medical isotopes. [Purpose] This study aims at the effects of extraction methods and reprocessing capacity on

the production efficiency of Mo based on low-enriched uranium MIPR designed with neutronic optimization.

K EHARHESE 4 (N0.12005290) A1 I RFE B 75 45 G IR U 25 (N0.2020261) A FEI R} 22 Bt 130 43 e " B Al BF 7028 X 111" (No.JCYJ-SHF Y-
2021-003)% 1

W K, B, 19944E A, 2020 4F T FERL A B R SR 2t s, BT S SUSON I BRI B B

JEEMEE: KSR, E-mail: zhuguifeng@sinap.ac.cn

ek H . 2022-11-05, &1 H): 2023-03-22

Supported by National Natural Science Foundation of China (No. 12005290), Youth Innovation Promotion Association of Chinese Academy of
Sciences (N0.2020261), and Special Zone Program for Basic Research - Chinese Academy of Sciences, Shanghai Branch (No.JCYJ-SHFY-2021-003)
First author: YU Changqing, male, born in 1994, graduated from University of Chinese Academy of Sciences with a master's degree in 2020,
focusing on molten salt reactor physical design

Corresponding author: ZHU Guifeng, E-mail: zhuguifeng@sinap.ac.cn

Received date: 2022-11-05, revised date: 2023-03-22

090605-1


https://dx.doi.org/10.11889/j.0253-3219.2023.hjs.46.090605
mailto:E-mail:zhuguifeng@sinap.ac.cn
mailto:E-mail:zhuguifeng@sinap.ac.cn

¥ R 2023, 46: 090605

[Methods] First, the calculation method was verified according to existing experimental data, and the neutronic
optimization of the MIPR was performed for core design by using SCALE6.1 code and ENDF/B-VII database with
238 groups. Then, the Mo production efficiency under different extraction methods as well as processing capacities
was investigated based on the optimized core structure. The range of achievable critical uranium concentration and
enrichment was determined. [Results] There is a minimum critical mass under different enrichment, and with the
increase of ?°U enrichment, the uranium concentration at the minimum critical uranium mass decreases. The effective
multiplication factor decreases linearly with an increase in nitric acid concentration, and the corresponding nitric acid
reactivity coefficient is approximately —1.400x107* L-mol™". With an increase in uranium concentration, the void and
temperature reactivity coefficients decrease, and the corresponding reactivity coefficients are approximately
(-100~-250)x107 °C™" and (-18~-30)x107° °C™". [Conclusion] The production efficiency of the MIPR production of
the Mo online extraction method is slightly greater than that of the offline batch processing method with an
increment of about 16% under a five-day production cycle. The reprocessing capability has a greater impact on the

production efficiency of the online extraction method. If the reprocessing rate is increased five times, the increment

of production efficiency is about 113% under a five-day production cycle.
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U & % E *°U enrichment / wt% 19.75 1975

“Mo ;=& “Mo yield (5 days)
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