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Abstract The Institute of Nuclear Physics, Tirana, performs systematic
measurements of the radioactivity in different samples for the national
network. Hundreds of samples of air, fallout, surface water food and
vegetation collected in various regions of the country were measured. Water
samples of the Adriatic Sea are measured for the determination of ""Sr, I37Cs,
since 1992 as presented in this paper.

The radiochcmical separation of '°Sr from Barium and Calcium are
described in this paper. The oxalic acid C2H2O4X 2H2O (as oxalate, carbonate
and oxide) method for the determination of the chemical separation ratio was
used. The activity concentration of 90Sr in water sea is evaluated by its
daughter 90Y in equilibrium with it The collective dose assessment by '"Sr is
done.

1. Introduction

Parallel with the widening of the nuclear power and radioactive isotopes use,
environmental radioactive contamination measurements are developed for radiation
protection scope. Since 1975, some environmental measurement methods for beta
and beta-gamma low level measurement were developed. Global beta counting with
proportional gas detectors, liquid scintillation counters and low level gamma
spectrometry are some of them [1[.

Beginning from April 29, 1986 the works for identification of the eventual
radioactive contamination of Albania territory caused by Chernobyl accident, for
radioisotopes with long half-life periods, as ^Sr, 137Cs etc. are carried out [1]. The
presence of 90Sr in biosphere is a long-term risk, due to its chemical similarity to
Calcium and its long biological half-life [2]. Concerning the 90Sr, taking into account
the level and the fact that both 9nSr and its daughter ^Y are pure beta emitters a
general measurement procedure is based on chemical separation and low-level beta
counting. Since 1992 sea water samples are collected every 3 months.
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2. Method

Sea water samples of 10-60 liters depending on strontium concentration are taken
for ^Sr concentration determination.

The separation method used was as follows: the separation of alkaline-earth
elements as phosphate, the nitric acid fuming method to remove the calcium ions,
and the dregs method to remove the baryium ions as chromates is applied [3]. The
tracing by non radioactive strontium salt of the strontium nitrate waterfree Sr(NO3)2
was used to determine the chemical separation ratio. The chemical separation ratio
of calcium Ca+2, Sr+2, ions was determinated by the X-ray fluorescence measurement
method. A value higher than 99 % was obtained. The overall chemical yield of ^Sr
was 70 - 80 %, while that of 90Y was 96.8 - 99.7 %. The strontium activity was
determined by the 90Y activity in equilibrium measurements, which source were
produced in oxalate form. The measurements were performed mainly in a low-level
beta counting system with plastic scintillation detector and anti-coincidence
protection. The lower limit of detection of system is 12 mBq/1, while the registration
effectivity is 0.41. The uncertainty of 90Sr activity concentration in water sea is
estimated to be about 10 %, at the 68 % confidence level.

3. Results and conclusions

The ^Sr activity concentration level of the samples collected (located in beach of
Durres) are presented in Table 1.

Table 1
s0Sr activity on water Adriatic Sea (10~l Bq/m3)

Place

Trimester

Durres

Aritmet.
mean

1992

Jul

5,4

Sep

5,9

Dec

4,9

5,4

1993

Mar

1,2

Jul

1,5

Sep

1,7

Dec

8,4

3,2

1994

Mar

2,5

Jul

1,1

Sep

3,0

2,2

The permitted maximal concentration (PML) for 90Sr in water reservoirs and water
sea for our country is 4.102 Bq/m3.

For the Danube river the 90Sr concentration for 1992 is 10 Bq/m3 and for the
Black Sea is 15.4 Bq/m3 [4,5].

From results of the Table 1 the concentration of 90Sr for Adriatic Sea water is in
average 3-34 Bq/m3. In comparison with PMC, the mentioned value is around 100
time lower, therefore contribution of 90Sr to population dose "with bathing or with
use the water sea is unconsiderable. For the population the consumption rate id 2
kg/y of Sardele fish 1 kg/y of Barbunj fish and 2 kg/y of Merluc fish, e.g. in total 5
kg/y per person. The activity concentration for each kind of the fish is: Sardele
0,051 Bq/kg, Barbunj 0,056 Bq/kg and merluc 0,049 Bq/kg. The arithmetic mean for
three species offish is 0,052 Bq/kg. The annual intake of ^Sr is 0,052 Bq as result
of multiplying concentration with consumption per person adding a factor of 2 as
recommended by IAEA: 0,052 BqAg x 5 kg x 2 = 0,52 Bq.
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While the dose conversion factor for 90Sr is 3,310"9 Sv/Bq, the dose commitment
for Albanian population is 0,05 man.Sv. Considering that collective dose from
natural and artificial source of radiation is nearly 10.000 man.Sv, it is clear that the
dose contribution from 9<1Sr (0,05 man.Sv) is negligible. From literature [5] it is
shown that for France the contribution of 9°Sr in the collective dose is 0,08 man.Sv,
e.g. is nearly the same with the value presented by us.
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