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Precipitation Separation of Molybdeum-99 by « -Benzoinoxime

in simulated radioactive solution
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Abstract

This study investigated separation efficiency of molybdenum-99 and removal percentage
of the other nuclides with the adding methods of @ -benzoinoxime and the dissolution
methods of precipitate formed in a simulated radioactive solution composed of eight elements
(Mo, I, Ru, Zr, Ce, Cr, Nd, Sr) that was added tracer level radioactive iostopes.
Molybdenum-99 could be separated perfectly by « —benzoinoxime regardless of adding method
as molybdenum-99 of 100 % was precipitated. Physical treatment like the adding method of
a —henzoinoxime didn’t affect the precipitation behavior of the other nuclides such 181y 1OSRu,
and *7r. Precipitation process of molubdeum-99 by « -benzoinoxime was optimal at the batch
type adding and dissolution in 0.4 N sodium hydroxide during 20 minutes. At this condition,
molybdenum-99 of 97.1 % was separated and the decontamination factor of 131, 103Ru, and

$7r was 4.8, 455, and 27.8, respectively.
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Table 1. Chemical compositions and compounds

Composition
Element Compound
Estimated, g/L | Simulated, g/L Tracer, Bq

Mo 0.0477 0.0477 1500 Na:Mo0O4.2H20
M 0.0114 0.0114 1200 HIOs
"“Ru 0.0353 0.0353 800 Ru(NO)(NOs)3
Zr 0.0707 0.0707 600 ZrOCl2.8H20
e 0.0630 0.0630 2600 Ce(NO3)3.6H20
*'Cr 0.0033 0.0033 1300 Cr(NO3)3.9H20
“'Nd 0.0403 0.0403 1200 Nd(NO3)s.6H20
*Sr 0.0299 0.0299 800 Sr(NOs)2

Table 2. Decontamination factor of some nuclides In @ -benzoinoxime

precipitation
Nuclide DF value Nuclide DF value
| 4.8 *Cr > 10°
"Ru 45.5 HNd > 10°
S7r 27.8 ®Sr > 10°
HCe > 10°
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1. Precipitation Fractions of Mo and some nuclides with adding method of
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Fig. 2. SEM photography of @ —benzoinoxime-"Mo precipitate with the adding method of

a —henzoinoxime



Dissolution during 5 minutes in 0.4 N NaOH
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Fig. 3. Fractions of Mo and some nuclides in the each solution and residue with
dissolution method
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