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Polonium-210 is a naturally occurring alpha emitter and exists in the environment as a result of decay

within the **U decay chain. Y%po is considered to be one of the most toxic naturally occurring
radionuclides, and one of the most important environmental radionuclides due to its wide distribution
and potential for human radiation exposure through ingestion and inhalation. In addition, for many
sample types (for example, soils and sediments) determination of *Po may be used as a means of
determining its progenitor *'°Pb.

The results of a recent proficiency test organized by the IAEA demonstrated that a number of
laboratories are experiencing difficulty in obtaining reliable results for 2% determination in water
samples. This is most likely due in part to the limited number of methods available for its
determination, the most commonly-used being alpha spectrometry. In addition, there is a general lack of
suitable, recently-characterized reference materials for use in quality control.

As a part of its activities to support its Member State laboratories, the IAEA is developing
recommended procedures for determination of selected radionuclides in environmental samples. In the
case of *'°Po, this started with the collection and review of about 130 papers from the scientific
literature. Based on this review, two candidate methods for determination of 210
were selected for testing, refinement and validation. The results of this work are the subject of this

paper.

Po in water samples

For determination of a low level activity concentration of Py in a water sample, it is necessary to
handle a large volume of sample. Direct evaporation of water samples has been used for reducing a
small volume of a water sample as a simple process [1,2). However, this method is very time
consuming for a large amount of a sample (> 1 L). Therefore, coprecipitation with iron hydroxide or
MnO; have commonly been used to preconcentrate Po from water samples. When iron hydroxide is
used for sample preparation, it is necessary fo remove Fe from the sample solution using a solvent
extraction step with an extractant such as di-isopropyl ether, because bulk iron may interfere with the
purification of Po wusing solvent extraction or extraction chromatography as well as in the
auto-deposition of Po. In the case that MnQO, is used, manganese can be removed easily from Po by
several alternative chemical separation procedures. Therefore, in this work MnO, coprecipitation was
selected as the method for sample preparation.

Two Po separation procedures, based on DDTC solvent extraction (DDTC-SE) [3] and extraction
chromatography using Sr resin (Sr-EC) [4], were selected for testing. Reports in the literature indicate
that both methods have been successfully used for determination of *'°Po in a variety of sample
matrices. The method validation of both methods was carried out in terms of trueness, repeatability and
reproducibility with a tap water spiked with a known amount of *'°Po. This paper also describes the
optimized conditions for auto-deposition of Po.
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