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MOTIVATION

Tritium (3H) activity of natural waters (precipitation, groundwater,
surface waters) has recently become too low to be directly measured by low-
level liquid scintillation (LSC) techniques. It is therefore necessary to
perform electrolytical enrichment of tritium in such waters prior to LSC
measurements.

Electrolytical enrichment procedure has been implemented in the
Laboratory for liquid scintillation counting at the Department of Low and
Medium Energy Physics of the Jozef Stefan Institute (IJS) in Ljubljana,
Slovenia, in 2007 and in the Radiocarbon and Tritium Laboratory at the
Department of Experimental Physics of the Ruder Boskovi¢ Institute (RBI) in
Zagreb, Croatia, in 2008. Measurements of 3H activity at RBI was performed
by gas proportional counting technique between 1976 and 2009.

Both electrolysis systems were obtained from the same producer
(AGH University of Science and Technology, Krakow, Poland). Both
laboratories have Ultra-low-level LSC Quantulus 1220 (Wallac, PerkinElmer)

1. Comparison of electrolysis parameters

Since establishment 24 electrolyses have been completed
at RBI (system has been stabilyzing during first 6
electrolyses) and 143 at JSI, where 75 were carried out
under identical conditions. Most important parameters
are compared in Table 1.

The mean enrichment factor £ (a ratio between the final
and initial 3H activities) and the mean enrichment
parameter P (which describes the process of water mass
reduction during electrolysis) are shown in Figures 2 - 5.
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3. Intercomparison IAEA TRIC2008 ‘
= Both laboratories participated in the TAEA TRIC2008 international intercomparison exercise.
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Figure 6. A set of water samples having 3H
activities in the range from O TU ("dead-
water" samples) to 18 000 TU (1 TU = 0.118
Bq/L) were measured at both laboratories. CONCLUSION
anpecharinoJgiifectiv ity CORU wene - Electrolytic enrichment of water with tritium followed by counting in low-level liquid

enriched by electrolysis, while the others o . . .
were measured directly in LSC. scintillation counter Quantulus 1220 results in low detection limit (0.3 - 0.5 TU) and

thus enables further application of tritium in hydrogeology, ecology and meteorology.

+ Good agreement of results measured in two laboratories was obtained for a large
range of 3H activities, from O TU to 18 000 TU.
! Participation in the TAEA TRIC2008 intercomparison study showed acceptable results
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