Proficiency testing for Cs-137 and Cs-134 determination in soil
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Introdution. Official laboratories are subject to regular comparative tests conducted by the National Reference Laboratory in the scope of applied research methods. Organizing periodic proficiency tests (PT) is one of the most important tasks of reference laboratories. The Department of Chemical Research of Food and Feed, National Veterinary Research Institute acts as the National Reference Laboratory in the scope of radioactive contamination and is responsible for conducting these tests for official laboratories operating within the national system of control tests of radioactive contamination of food and feed.

Material and methods. The certified reference material IAEA-478 "Radionuclides in soil" was used for the study. The reference values ​​of radioactive concentrations (established on the basis of measurement results of expert laboratories) were: 137Cs - 65.0 ± 0.9 Bq/kg, 134Cs - 112.2 ± 1.4 Bq/kg. The material was placed in a Marinelli type measuring container (450 cm3). A sequential proficiency testing program was used. The object was sent between successive proficiency testing participants. The geometry of the measuring container was consistent with the geometry of the calibration source used to calibrate the detectors. The detection method was gamma spectrometry using a semiconductor detector (pure germanium HPGe detector) and a scintillation detector (NaI(TI) crystal).

Results. Nine official laboratories participated in the proficiency test The methodology used by the International Atomic Energy Agency (IAEA) was applied to evaluate the results. In this approach, criteria (correctness, precision) are adopted that take into account the uncertainty of measurements estimated by the participants. The obtained 137Cs and 134Cs results reported by the laboratories were within the reference value +/- uncertainty range for these radioisotopes.

Conclusions. The radionuclide 137Cs is still present in the natural environment, and is still occurs in measurable concentrations in food of animal origin. It is the mainstay of radiometric measurements and is most often used for assessment in PT proficiency testing. 134Cs does not currently occur in the natural environment. Due to its short half-life (2.1 years), it is a short half-lived isotope. Based on the obtained proficiency testing results, it can be stated that official laboratories perform reliable determinations of 137Cs and 134Cs radioactive concentrations.
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