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Materials and methods

Motivation

222

Three diﬀerent measurement techniques and four diﬀerent measuring devices were used for Rn
measurement in drinking water samples: degassing method followed by the measurement in an
ionization chamber (AlphaGuard measuring system) [8], liquid scintillation technique (Quantulus and
Tri-Carb liquid scintillation counters) [9] and the technique of alpha spectrometry (RAD7 radon
detector) [10].

In 2001, the European Union published a Recommendation on the protection of the public against
exposure to radon in drinking water supplies, with the accent on the necessity of conducting national
survey, performing ²²²Rn measurements in drinking water (2001/928/EURATOM) [1]. Also, in 2013
European Union published another Recommendation laying down requirements for the protection
of the health of the general public with regard to radioactive substances in water intended for human
consumption (2013/51/EURATOM) [2]. With these EU recommendation, the analysis of drinking water,
came to the focus of interest in many laboratories in EU [3-7].

Results
Two laboratories organized intercomparision in March 2018 in Novi Sad, with two samples of natural water from Niška Banja spring called "Školska česma" known for the high values of radon activity
concentration in water and "Limanski Park" spring in Novi Sad with much lower values of radon activity concentration. Results of the intercomparision are shown in Table 1. In order to estimate quality of
measurements and validity of methods we calculated z-score values (dispersion of the results - the number of standard deviations from the mean: value minus the mean, divided by the standard deviation)
for all of the obtained results.
An additional proﬁciency test was performed using radium ²²⁶Ra spiked solution whose activity was known to only one person (that prepaired the solution) member of the Laboratory in Novi Sad. Results of this
"blind test" are shown in Table 2.
Table 1. Results of the intercomparision measurements of natural water samples taken from the Niška Banja
(Školska česma spring) and Novi Sad (Limanski park spring). Results are obtained using four diﬀerent instruments.

INSTRUMENT Alphaguard
[Bq/l]
SAMPLE

RAD 7
[Bq/l]

LSC TriCarb
[Bq/l]

LSC Quantulus
[Bq/l]

UGXR one phase
cocktail

OFO two
phase cocktail

UGF two
phase cocktail

UGAB one
phase cocktail

347.1 ± 2.7

505 ± 10

458 ± 6

388 ± 5

Niška Banja
(Školska česma
spring)

480 ± 43

475 ± 25

Novi Sad
(Limanski park
spring)

23.7 ± 4.6

23.6 ± 3.5

22.1 ± 0.9

32.8 ± 1.1

30.6 ± 0.9

24.5 ± 0.6

Figure 2. Participants of intercomparision and blind test proﬁciency test
in Novi Sad, March 2018.

Table 2. Results of the proﬁeciency ("blind") test of the ²²⁶Ra spiked solution. Results are obtained
using three diﬀerent instruments.

INSTRUMENT

Alphaguard RAD 7
[Bq/l]
[Bq/l]

SAMPLE

LSC TriCarb
[Bq/l]
UGXR
one phase
cocktail

UGAB
one phase
cocktail

LSC Quantulus
[Bq/l]
OFO
two phase
cocktail

MINO
two phase
cocktail

UGAB
one phase
cocktail

226Ra

spiked
solution
Aref=101.7±0.8 Bq/l

103 ± 12

/

105.2 ± 1.4 93.0± 1.3 100.4 ± 2.6 104.0 ± 3.3

100.0 ± 1.9

Figure 1. z-scores values for both natural springs samples and all used measurements
techniques in both laboratories.
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Conclusions
źAll of the z-score values for both natural spring samples are within the interval ±1.6 which means that

all of the results and all methods in both laboratories are acceptable and valid.
źAll of the results in the «blind test» of activity concentration determination of the spike radium
solution are within 10% from the reference value of the spiked solution.
źFuture investigation: investigate the impact of cocktail choices (one phase vs. two phase) on radon
activity concentration measuring eﬃciency on LSC detectors.
ź Future plans: participation in the oﬃcial interlaboratory proﬁciency test of radon in drinking water
organized by the Joint Research Centre (JRC) of the European Commission.

