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ABSTRACT

In 1985 the Section of Isotope Hydrology of the IAEA organized the fourt
intercomparison for low-level tritium counting in waters. Four water sam-
ples with different ^H concentrations were sent to 85 laboratories willing
to participate. The results from the different laboratories where presented
in the unified questionnaries and coded.
The participation in the intercomparisons for every laboratory doing low-
-level 3H measurements in the waters is very important and useful. This is
a best way to check the entire procedure and methods of the measurements
and the reliability of the standards used.
Since our laboratories are doing the natural ^H concentration measurement
in the waters for the environmental control and hydrology reasons it was
necessary to take part in this intercomparison. Our standard procedure was
applied. The 3H activity in the samples was measured by liquid scintilla -
tion counting after an electrolytic enrichment.
The results of our measurements of the four water samples, received from
the organizers, are presented on the figures and tables presenting summary
of the intercomparation. It is clear that our measurement (procedure and
standards) have given satisfactory results.

INTRODUCTION

In the may 1985 four water samples with different tritium concentrations
were sent to 85 laboratories wich expressed their willingnes to participate
in the fourth intercomparison program for low-level tritium counting in
waters.

The four water samples (A,B,C,D) were prepared so that sample A h^d a
tritium concentration less than 5TU, sample B between 5 and 20TU, sample
C between 20 and 50TU and sample D between 50 and 200TU.

The samples have been produced from the waters measured in the earlier
intercomparisons, and from the old standards. After preparations and
corrections the tritium concentrations, calculated for-the intercomparison
samples, was as given in Table 1.
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Table 1. Calculated tritium concentration" of intercomparison samples

Sample Calculated concentration
range (TU)

Standard error (TU)

A
B
C
D

0,0<~A<0,2
5,84<B<6,04

25,56<C<25,76
100,1 <D<100,3

0,03
0,13
0,5

With the samples a very detailed results raporting form and a questionnaire
was sent in order to make safe that comparison of the results is correct.
It was stressed by organizer that the samples should-be treated in the way
routine samples are handled in each laboratory in order to provide an
insight of the quality of-the routine measurements.

The results had been collected up to 01.01.1986. and in September 1986.
the summary had been published and distributed to the participants/1/.

MATERIALS AND METHODS

The intercomparisons samples we treated as usual samples of the environmen-
tal water. The tritium activity in the water samples we are measuring by
liquid scintillation counter after an electrolytic enrichment of tritium.
Our system for the isotope enrichment consist of a set of 20 stainless
steel cells placed inside the cooling unit (fig.1).

Figure 1. Apparatus for the electrolytic enrichment of tritium in water
1. Electrolytic cells (20), 2. Power supply, 3. Cooling units

The solution consisting of the 250 ml of distillated water and 1g of sodium
peroxide (Na202 from Merck) are placed into each cell. A total.charge of
600 Ah reduces the sample volume to about 30+10 ml. In the routine work
the average enrichment faktor is about 6. After enrichment samples were
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distillated. The 9 ml of each sample and 13 ml of Insta gel are placed in
the vials and measured by a Packard (Mod. 3380) and 1219 Rack Beta Spectral
(LKB). For the samples of the lower activity (<50TU) the counting rate is
<15+0,3 cpm. The counting rate of "dead" water is 8-10 cpm. The statistical
error for the net sample counting rate is M 4 % . The error due to efficiency
correction of the detector, including the errors of the standard dilution
and half-life is ~\%. The total error in such an unfavorable case is —15%.

RESULTS AND DISCUSSION

The results of our measurements of the samples A,B,C, and D presented to
intercomparations organizers are shown in the Table 2.

Table 2. The results of the measurements of the H concentrations in the
intercomparison samples

Sample
Backgrounde (cpm)
Calibration factor in TU/cpm
Counting time (min)
Net count rate (cpm)
<5Tfrom counting statistics(/N/t)
Amount of tritium units (TU)
Error due to counting statistiks
Results in TU corrected for
decay from 3. may 1985

Assumed total error in TU

A
9,4

74,2

-0,2+0,2
0,23
0,5
1,7

0,51

1,7
1,7

B
9,4

74,2
2 x 10 x
0,1+1,1

0,23
6,6
3,3

6,8

3,4
3,4

C
9,4

74,2
20 min

1,0+2,5
0,25

21,5
5,0

22,1

5,1
5,1

D
9,4

74,2

6,7+7,5
0,30

91,3
4,2

93,7
4,3
4,3

In the fig. 2,3,4 and 5 the frequency histogram of the resalts obtained in
the intercomparation for samples A,B,C and D, respectively, are presented.
The results and limits of errors of our measurements are drawen in.
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Figure 2. Frequency histogram of the results obtained for sample A
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Figure 3. Frequency histogram of the results obtained for sample B
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Figure 4. Frequency histogram of the results obtained for sample C
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Figure 5. Frequency histogram of the results of sample D
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CONCLUSION

Our measurement of the samples A and B have big error because of high back-
ground in our spectrometers (for LKB up to 30 cpm) /2/ but in spite of
that our results are in good agrement with the calculated values of samples
and with results of other participants in the intercomparison. We are safe
that our standard procedure is producing reliable results. It is also very
important that in few years new intercomparison should be organised. Exce-
llent organization of Intercomparison of Low-Level Tritium Measurements in
water by Section of Isotope Hydrology, Division of Research and Laborator-
ies IAEA is gratefully acknowlidged.
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