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Radioactivity measurements of the defined vol-
umes of the tributyl phosphate (TBP) extract (usu-
ally: 5 cm3) containing the 90Y isotope were per-
formed using the LSC method with the ULTIMA
GOLD (Packard) or RIAFLUOR (NEN) scintil-
lation cocktails. 96% efficiency of the detection has
been achieved. Measurement times varied from

Reliable measurements of radioisotope concentra-
tions are of primary importance for the labora-
tories dealing with radioactivity determinations.
Only reliable analytical results can serve as a basis
of meaningful evaluation and protection of the en-
vironment against radioactive contaminants. Lab-
oratories should demonstrate their ability to pro-
duce reliable results. This can be done by the parti-
cipation in interlaboratory comparisons (ILC). The
participation is also recommended by ISO/IEC
17025 standard [1]. According to the Polish regu-
lations [2], since 2002 it is obligatory to organize
every two years national ILC on the determina-
tion of various radionuclides in food and environ-
mental samples. First such ILC on the determina-
tion of 137Cs and 90Sr in water, food and soil was
organized by the National Atomic Energy Agency
of Poland in 2004 with the participation of four-
teen laboratories from Polish research institutes
and universities. The ILC was conducted by the
Institute of Nuclear Chemistry and Technology.

The following testing materials have been pre-
pared by spiking appropriate raw materials with a
known amount of 137Cs and 90Sr: two types of water
(surface and potable), wheat flour and soil. Certifi-
cated aqueous nitrate solutions of 137Cs and 90Sr
radioisotopes (Amersham, Braunschweig) were
used. In order to determine the moisture content,
samples of the solid materials were dried to con-
stant mass at 105oC for 1 h or 70oC for 20 h, for soil
or flour, respectively. For 137Cs measurements, the
samples were placed in a 0.5 dm3 Marinelli vessel
and analyzed using a γ-ray spectrometer. Liquid
samples were measured in the same way. The mea-
suring time varied from 24 h to 7 days, depending
on the specific radioactivity of the samples. The
detection limit was 0.01 Bq kg–1 at a 95% confi-
dence level. Wheat flour samples for 90Sr measure-
ments were burned to ashes, dissolved in concen-
trated nitric acid and analyzed using the liquid
scintillation (LSC) measurements after separation.
The scheme of analysis is presented in Fig.1.
Table. Assigned values of 90Sr and 137Cs*.
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* Water in [Bq dm–3], solid samples in [Bq kg–1].

Fig.1. Scheme of 90Sr analytical procedure.
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600 to 1200 min and a correction factor for the
isotope decay during the measurement period was
applied. Chemical and radiochemical efficiency of
strontium and yttrium determination (on the basis
of non-radioactive carrier determination) has been
examined using ion chromatography. Detection
limit for yttrium determination appeared to be 0.01
mg dm–3. Six samples of water and four solid samples
containing both radioisotopes were prepared and
distributed to fourteen laboratories participating
in the ILC.

Homogeneity of test materials is of crucial im-
portance for the comparability of the results, and,
consequently, for a successful assessment of lab-
oratory performance. A consensus value is often
used to determine the assigned values. However,
if the test materials used for the studies have trace-
able assigned values, then ILC provides the ac-
curacy of results in the participating laboratories.
The prepared test materials were spiked using cer-
tified radionuclide solutions traceable to SI. Tar-
get values of the 137Cs and 90Sr radioactivity concen-
tration have been assigned considering the way the
test materials were prepared. The uncertainties of
the assigned values were evaluated taking into ac-
count all possible sources of uncertainty using ISO
Guide to the Expression of Uncertainty in Mea-
surements (GUM) [3] and EURACHEM Guides
[4]. The assigned values are summarized in Table.

Figure 2 presents, as an example, a comparison
of the results reported by the participating labora-
tories with the assigned value. A plot of normal
curve with a maximum at the assigned value is ob-
tained. It can be concluded that the procedures of
assigning value and preparation of homogeneous
material have been done properly.

The main conclusion drawn from the ILC is that
the majority of the determinations remain in good
agreement with the assigned values and with the
results obtained by other laboratories. Such agree-
ment means that the performance of the labora-
tories is good and also that the samples are equiva-
lent.
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Fig.2. An example presenting results obtained by the laboratories participating in the ILC: determination of 137Cs in
water.

Chemistry of tricarbonyltechnetium(I) com-
plexes, the derivatives of organometallic aqua-ion

fac-[Tc(CO)3(H2O)3]+ (1), with a chelating ligand
in the molecule, is being quickly developed in the
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