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Abstract: “"Tc derived from Mo, stands as the preeminent radiopharmaceutical employed
extensively in medical diagnostics worldwide. Its current production mainly relies on some near-
retirement nuclear reactors. Compared to reactors, particle accelerators have extremely low
construction, operational, and maintenance costs, and their layouts are highly flexible. Given these

. . 99y ¢ 99
circumstances, the production of Mo/ "

100

Tc by accelerator has become a research hotspot, with
100
Mo to

produce P re being the two most feasible methods. This article compares the advantages and

using electron-beam to irradiate = Mo to produce Mo and proton-beam to irradiate
disadvantages of two methods for preparing *Mo/”™T¢ based on accelerators through experiments
and Monte Carlo simulations. Direct production of e by proton accelerators, the advantage is
higher yield, but other Tc isotopes, especially Y8Tc, are produced alongside. In contrast, irradiating

Mo by electrons not only can produce high-purity Mo with a simpler chemical separation
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process, but also make it suitable for preparing *Mo-

advantageous.

99 S .
"Tc generators, which is relatively more
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Table 1 The radiopurity of

Tc under different irradiation energy, irradiation time and cooling time

R [AI Ak X1 M TeA% A% Mev

i BA RS E] /h VIR E /M

12~8 16~8 20~8 24~8

1 0 12.00% 27.04% 36.51% 36.57%
2 99.97% 99.97% 99.96% 99.92%

4 99.99% 99.99% 99.99% 99.98%

3 0 26.80% 49.87% 60.67% 60.72%
2 99.98% 99.98% 99.98% 99.95%

4 99.99% 99.99% 99.99% 99.98%

6 0 38.47% 62.94% 72.49% 72.54%
2 99.99% 99.99% 99.98% 99.96%

5 99.99% 99.99% 99.99% 99.98%
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Table2 The activity and the atoms ratio of ”"Tc/Tc under different energy, irradiation time and cooling time

. o B AN IX [ TeA% 4B (Bq) K Te/Te(%)
12 ~8 16 ~8 20~ 8 24 ~8
0 1.28x10* 30.6% 3.55x10° 25.4% 5.92x10° 22.9% 7.01x10° 21.98%
1 2 1.02x10° 24.2% 2.82x10° 20.2% 4.71x10° 18.2% 5.59x10" 17.5%
4 8.10x10’ 19.2% 2.24x10° 16.0% 3.74x10° 14.4% 4.45x10° 13.9%
0 3.45x10° 273% 9.53x10° 22.7% 1.59x10° 20.5% 1.89x10° 19.7%
3 2 2.74x10° 21.7% 7.57x10° 18.1% 1.26x10° 16.3% 1.50x10’ 15.7%
4 2.17x10° 17.2% 6.01x10° 14.3% 1.01x10° 12.9% 1.20x10° 12.5%
0 5.89x10° 23.3% 1.63x10° 19.4% 2.72x10° 17.5% 3.23x10° 16.9%
6 2 4.67x10° 18.5% 1.29x10° 15.4% 2.16x10° 13.9% 2.57x10° 13.4%
4 3.71x10° 14.7% 1.03x10° 12.2% 1.72x10° 11.1% 2.05%10° 10.7%
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