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ABSTRACT

The paper presents the results of the short lived radionuc-
lides (1-131, Te(I)-132, Cs-136, Ce-141,144, Ru-103, 106,
Ba(La)-140, Zr-95, Mo-99, Nb-95, Sb-125) mass activities
estimation in some foodstuff (milk and milk products), im-
mediately after the nuclear accident in Chernobyl, in May
1986.
The activities of the radionuclides were determined on
Ge(Li) detector by standard gamma spectrometry, with the
total error less than 20%.
The results enabled the evaluation of the short lived radio-
nuclides contribution in the total dose due to ingestion of
milk and milk products, in the first month after the acci-
dent, compared to the contribution of 1-131 and to the -con-
tribution of the main long lived radionuclides : Cs-134 and
Cs-137.
Keywords: Spectrometry.Accidents,Ingestion,Dose Equivalent

INTRODUCTION

The time dinamics of the Chernobyl accident in 1986, follow-
ed the similar nuclear accidents over the world: on the
first, at the end of April and during May 1986, the magni-
tude of contamination of the biosphere was basically deter-
mined by short-lived radionuclides, 1-131 above all. Later
on, as 1-131 decayed, the comparatively short-lived radio-
nuclities (Sr-89, Zr-95, Nb-95, Ce-141, Ru-103, Ba-140) made
â> appreciable contribution to the radioactivity on the
whole and finally, the main role in the process of contami-
nation overtook the long-lived radionuclides: Sr-90, Cs-
134,137 and partialy, Ru-106 (5).
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During the accident and afterwords, only 1-131, Cs-134
and Cs-137 have been systematically considered, as these are
the most important contributors to the total dose. Other ra-
dionuclides were only reported in air or deposition although
several of these are important short term contributors to
external irradiation from deposited material - during the
first month after the accident and afterwords. As for inge-
stion, a major pathway contribution to the total radiation
dose, the most important radionuclides to be considered are
1-131 (especially for milk and milk products) and Cs-134 and
Cs-137 for all the foodstuff (3).

The radioactive material deposited in Yugoslavia
contained both the long-lived and the short-lived radionuc-
lides , although the degree of the radiocontamination was
rather ununiform (4), mainly due to the ununiformity of the
rainfalls in that season of the year.

Therefore, the aim of this paper was to identify some
of the short-lived radionuclides in milk and milk products
immediately after the accident, as milk being one of the
most important food of animal origin. We have also tried to
evaluate the contribution of the identified short-lived
radionuclides in the total dose due to ingestion, compared
to 1-131 and the long-lived radionuclides: Cs-134 and Cs-
137.

MATERIALS AND METHOD

Samples - milk (cow and sheep milk) and milk products (cow
and sheep hard cheese and yogurt) - originated from dif-
ferent localities in SR Srbia, immediately after the nuclear
accident in Chernobyl, in May 1986.

The contents of the radionuclides in the fresh samples
of foods was determined on a Ge(Li) detector (ORTEC)- and a
4096 channel analyzer (NUCLEAR DATA ND-100).

Calibration" was performed with a point etalon source
Eu-152 (ET-75220 EGMA3) for the energy range of 121.78 -
1403.08 keV. The efficiencies for the measuring geometries
(a non-standard Marinelli baker 0.6 1 for milk and yogurt
and 200 g PVC cylinder box for cheese ) and different food-
stuff were determined by "secondary standards" for fluid and
solid state radionuclides carriers (1,2).

The counting time interval was 4.000-40.000 s depending
of the total activity of the sample. The total error of the
method was less than 20%.

RESULTS AND DISSCCUSSION

The results of the mass activities estimation of the short-
lived radionuclides identified in milk and some milk pro-
ducts immediately after the nuclear accident in Chernobyl,
in May 1986, are presented in Table 1. The values presented
in the table are the means of the activities measured in the
number of the investigated samples of food.
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Table 1. The contents (Bq/1, Bq/-kg) of the identified short-
lived radionuclides in milk and milk products, in May 1986

Sample Number Cs-134 Cs-137 1-131 Te(I)-132 Cs-136

cow milk
sh.milk
yogurt
c.cheese
s.cheese

35
8
6

18
12

10.6
428
1.4

12.2
142

21.8
906
3.0

32.3
268

7

4

134
,400
7.4
144
,440

11.5
27.0
2.8
1.6

19.0

3.2
10.5
2.0
5.2

54.2

2.06y 30.2y 8.04d 3.25d 13.0d

Table 1. continued

Sample Number Ru-103 Ru-106 Mo-99 Ba(La)-140 Sb-125

cow milk
sh.milk
yogurt
c . cheese
sh.cheese

35
8
6
18
12

9.3
8.6
5.0
5.9

39.0

11.0
7.0
4.5
12.0
70.0

1.2
1.3
-

traces
_

4.4
12.8
2.1
8.3
270

4.0
12.0

-
traces
1.6

T (1/2) 39.5d 368d 2.8d 12.8d 2.77y

Table 1. continued

Sample Number Zr-95 Nb-95 Ce-144 Ce-141 Rh-102

cow milk
sh.milk
yogurt
c.cheese
sh.cheese

35
8
6
18
12

4.2
5.0
-
1.0
3.4

-
traces

-
-

traces

3.4
1.6
-

0.8
traces

2.8
0.8
-
0.4

traces

3.8
7.0
-

0.4
1.6

T (1/2) 65.5d 35.Id 284d 32.5d 2.89y

Note :. In some samples of milk there were found traces of
the radionuclide Ag-llOm (T(l/2) = 251d).

It must be noted that the variations about the means are
often more than 100%, due to the different localities the
samples originated from and periods of sampling.

The mass activities, of the long lived radionuclides Cs-
13' id Cs-137 are presented in the table, too/together with
th ilf-lives of the identified radionuclides..
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A H of the identified short lived radionuclides were
identified on more than one energy line. Note that some of
it (Nb-95, Ru-106, Ag-llOm, Sb-125, Ce-141, Ce-144) could be
detected only after decay of the interfering gamma lines, so
its detection was possible only in the food sampled in the
other half of the month. .

The contribution of the short - lived radionuclides in
the total activity of the sample compared to 1-131 and the
long-lived Cs-134 and Cs-137 was evaluated arid the results
are presented in Table 2.

Table 2. The contribution (%)of the short-lived xadio-
nuclides in the total activity of milk and milk
products during-May,1986, compared to 1-131 and
Cs-134 + 137

Sample

cow milk
sh.milk
yogurt
c.cheese
sh.cheese

Contribution^)
in total activity

26
1.5
60
16
9

Compared to
1-131

45
1.3

248
25
10

Compared to
Cs-134+137

188
73

418
84
114

The results presented in Table 2. give a preliminary
and rough estimation of the contribution of the short-lived
radionuclides in the total activities of milk and milk
products during May,1986. For more acurate estimation one
should consider many other parameters: half-life of the
specific radionuclide, period of sampling ecc. Nevertheless,
the presented results indicate that the short-lived radio-
nuclides made a significant contribution in the total
activity of milk and milk products in a month immediately
after the accident, that is in the total dose by ingestion
of the food of interest.

CONCLUSIONS

Immediately after the nuclear accident at Chernobyl,in May
1986, some of the short-lived radionuclides , besides 1-131
(Te(I)-132, Cs-136, Ba(La)-140, Ce-141,144, Zr-96, Ru-103,
Ru-106, Mo-99) deposited in air and on the ground, reached
the milk and its products.
The results presented in this paper indicate that in a month
after the accident the short-lived radio-nuclides identified
in milk and its products made a significant contribution in
the total activity of the sample, that is in the total dose
by ingestion, compared to dose due to 1-131 and Cs-134+137.
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