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Study on Process Parameters for Fission Mo-99
Separation and Purification
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Abstract

Tc-99m is an extremely useful tool for medical diagnosis because it has good nuclear
properties, short half life (6.02 hours) and low gamma energy (140keV), and the radioisotope
Mo0-99 is the only parent nuclide, and converted to Tc-99m by [ -decay. In this study, the
chemical process is proposed for domestic production of fission Mo0-99. The process is
combined with several unit processes such as benzoin oxime precipitation process, activated
adsorption process, alumina adsorption process. And the optimum process parameters in each unit
process are suggested to get the highest Mo recovery and purification yields by experiments. As the
results of performance test of the comined process under optimum process parameters, the recovery
and purification yield of Mo reach to 85% and 98%, higher than the goal (80% and 95%).
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. Activated Carbon

- Activated Carbon loading :12 g

- Mo ( ) : 40 cc/min (8 )
- Mo > 97%, TOC = 5 ppm

. Alumina

- Alumina loading 33 ¢

- ( ) 25 30 cd/min (25 30 )

- ( ) 85 10 cc/min (35 40 )

- Mo > 90%, Mo > 95%
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T able 1. The chemical composition in mother liquor.

Components U Mo | Te| Ba | Y Zr | Nd | Ce| La| Pr | Ru| Sr| Cs

Concen. in
feed sol. 15000 47 14 | 156 11 64 50 | 39 | 86| 13 | 34 | 25 | 6.7

(ppm)

Table 2. The Mo and impuritiesl composition in final products.

Components | Mo | U Te | Ba | Y Zr | Nd | Ce| La | Pr |Ru| Sr | Cs

Concen. in
feed sol. 405 | 05|< 0.1 < 001 <01

(Ppm)
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Fig. 1. Decay sequences of Mo-99 to Ru-99.
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Fig. 2. Typical flow chart for fission Mo production.
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Fig. 3. The photograph of experimental combined
process for Mo recovery and purification.
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Fig.5. Mo concentration in filtrate.
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Fig.7. Adsorption equilibrium.
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Fig.12. Mo material balance and operating time.
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Process flow diagram for Mo-99 separation and purification.
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