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At present the antimony-125 samples are produced by recovery from tin-124
irradiated by neutrons in nuclear reactors. The radionuclide is accumulated according to
the following scheme:

Sn-124 (n,γ) → Sn-125 (β-) (9.6 days) → Sb-125 (β-) (2.77 years)
The cross-section of the (n,γ) reaction is low (0.2 barn), therefore metallic tin

enriched with tin-124 is used. It should be noted that the use of an enriched target
decreases accumulation of other radionuclides if compared with the natural mixture of
tin isotopes.

Analysis of published data showed that one of the most promising procedures of
recovery of antimony-125 from irradiated tin-124 is the ion exchange on anion
exchangers.

In the study we have used the samples of metallic tin enriched with tin-124
(approximately 96%) and irradiated them in a nuclear reactor. After cooling and storage
the specific activity was determined to be 5 µCi per 1 g of metal. The samples of
irradiated tin were dissolved in concentrated hydrochloric acid with addition of hydrogen
peroxide or bromine to transfer tin into tetravalent state and antimony to pentavalent
state. For express determination of the distribution coefficients by the gamma-
spectrometric analysis we used tin-119m as a mark.

We have studied the separation of Sb-125 and tin on strongly basic (Dowex-50
and AV-17), moderately basic (AN-2FN), and weakly basic (AN-31) ion exchangers.
Hydrochloric acid, a mixture of hydrochloric and hydrobromic acids, and nitric acid were
used as an elutriating agent.

The samples withdrawn in chromatography were analyzed on a gamma-
spectrometer using Si(Li) and Ge(Li) semiconductor detectors.

In the experiments on separation on strongly basic anion exchangers the
decontamination factors for removal of tin from antimony-125 of approximately 104-105

for one cycle were reached, which is in a good agreement with the published data. In
the experiments on separation on moderately basic and weakly basic anion exchangers
we have found that tin is eluted before antimony-125. This should sufficiently improve
the regeneration of enriched tin sample.

The most interesting and significant results were obtained in the study of
separation of antimony-125 and tin on weakly basic anion exchanger AN-31. Tin is
practically completely eluted from the column with 8-9 free volumes of 0.8M HCl.
Antimony-125 remains on the column and can be efficiently eluted with 7-8 free
volumes of aqueous nitric acid (volume ratio 1:10). The yield of tin is 99%, the yield of
antimony-125 is 98%, and the content of antimony-125 in tin does not exceed 0.1% of
the initial activity. This procedure was patented in Russia (RF Patent No. 2,003,094,
July 12, 1991).


