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Abstract

Technetium-99, present in nuclear waste as one of the toxic and hazardous radioactive pollutants, must be
identified quantitatively and qualitatively before final disposal. In this research, Technetium-99 in the
aqueous phase of the concentrated waste from the Bushehr nuclear power plant was both qualified and
quantified. To achieve this, Cesium-134 and 137 were initially separated using potassium cobalt
hexacyanoferrate (II) adsorbent. Tritium was then removed through thermal treatment at 60°C, followed
by the purification of Technetium-99 by eliminating beta emitter radioisotopes such as cobalt-60, iron-55,
and nickel-63 using a precipitation process with iron (III) hydroxide. Qualitative and quantitative
evaluations of the samples were conducted using gamma spectrometry and liquid scintillation counter
instruments. The results indicated that the purified Technetium-99 exhibited high radiochemical purity,
with other radioisotopes being removed from the media with an efficiency of approximately 100%.
Additionally, the beta spectrum of the sample matched that of the standard samples. The total yield of the
proposed processes, including the increase of Technetium-99m tracer in the original sample, was found to
be 80.69%. Considering the 93% efficiency of the liquid scintillation counter and the process yield
(80.69%), the specific activity of Technetium-99 was calculated to be 10554.13 Bq.L™.

Keywords: Technetium-99, Technetium-99m, Bushehr nuclear power plant waste, Processes yield,
Purification, Specific activation
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