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In connection with the radiation accident
at the Chernobyl nucleir power plant, the
concentration of 239+240py was determined
in surface air at several localities of
Czechoslovakia during the year 1986.
239+240py was found in the surface air

in the period of April 29 - May 5 in
amounts ranging from 10 to 140 uBg.m ~.
In the period of June-December, 1986, the
239+240Pu concentration in the surface
air was comparable with that before the
Chernobyl radiation accident.

INTRODUCTION

In connection with the radiation accident at the Cher-
nobyl nuclear power plant, our laboratory performed,
apart from determinations of radionuclides in air using
Yy-spectrometry, determinations of other radionuclides,
e.g. 239+240Pu, that are difficult to determine by the
above method. In the period from April 28 to May 31, 1986,
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239+240Pu was determined in surface air of Prague /long.

14%26’, 1at. 50°06°/, Roztoky near Prague and Dukovany
/iong. 16°,10°, lat. 49%117/. Roztoky is situated approx.
15 km to the north of Prague. In June, 239+240Pu was
determined in the surface alr of Prague and Dukovany,

in the period July-December 1986 only in the air of

239+240Pu in the surface

Prague. The concentration of
air of Dukovany was also determined before the Chernoc-

byl radiation accident.

EXPERIMENTAL

Unless stated otherwise, all reagehts used were of
A.R. quality. Airborne dust in surface air was collect-
ed at 1.5=-10 m height above ground level with an air
filter /types FPP~15~1.7 or FS-S/. Alpha activity of
plutonium isotopes was measured with an a-spectrometer
consisting of a silicon surface barrier detector and
800-channel pulse height analyzer.

Following y-spectrométric measurement, a part of the
filter jor parts of more filters/ was transferred into
a porcelain crucible. The yield monitor /200-400 mBg of
238Pu/ was added and the sample then ashed at 500-600 Cc.
Carbon free ash was transferred into a teflon dish using
15M HNO,
with 5 ml 22M HF and twice with 5 ml 15M HNO,. Pluto-
nium was then leached from the residue by a mixture of
20 ml of 15M HNO, and 1 ml 1M Al/NO3/3. Plutonium was
then separated from inorganic macro-components and other

and after evaporation to dryness twice fumed

alpha emitters and. finally electrodeposited on a staln—
less steel disc by the method described prev1ously .
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RESULTS

239+240Pu content in sur-

Table 1 shows the values of
face air of Dukovany and Prague in the time period from
April 28 to May 31, 1986. The presence of 239+24OPu

the surface air of Dukovany was proved in the period of
239+24OPu

in

April 30-May 4. The concentration of in sur-
face air was within the range of 49 to 140 qu.m_3. In

239+24OPu was proved from Ap-

ril 29 to May 5. The concentration of 239+24OPu in this

the surface air of Prague

time period ranged from 10 to 28 qu.m_3. In air taken

at Dukovany after May 4 and in Prague after May 5,

239+24oPu was not proved any more.

239+240

The concentration of Pu in surface air of

Roztoky was determined in the period of May 1-27, 1986.

The results are given in Table 2.

Figure 1 presents the a-spectrum of 239+240Pﬁ /and

238Pu added to the sample as yield monitor/ isolated

from surface air of Prague in two periods in May 1986.

2394240

Curve 1 shows a-gpectrum of Pu isolated from

3504 m3 of air, taken from May 2-4. Curve 2 shows the

2394240

a—-spectrum of Pu separated from 1141 m3 of air,

taken during the period of May 9-10. It is obwvious that
while the first spectrum shows distinct peak of

239+24OPu, in the second one this peak is absent.

239+24OPu in the sur-

Table 3 presents the values of
face air of Dukovany in the periods of January to March,
and in June 1986, and those for Prague in the period
from June to December. The volume of air for determination
of plutonium ranged in individual months from 7860 to

30451 m3.
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Fig. 1. Alpha spectrum of 239+24OPu [and Pu used as
yield monitor/ separated from air of Prague in
time period May 2-4 /curve 1/ and May 9-10
[curve 2/, 1986

TABLE 2

Concentration of 239+240py ip surface air of RrRoztoky near
Prague irn the period of May 1-May 27, 1986

Date of sampling Volume of air used 239+240Pu in air,

for 239+240py UBg.m~3
determination, m3
May l-May 6 181 <17
May 7-May 13 410 < 7
May ld4-May 27 767 < 4

DISCUSSION

Measurements performed in our laboratory have proved

the presence of 239+24OPu in the surface air of Prague

and Dukovany at the end of April and the beginning of
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TABLE 3

Concentration of 239+24OPu in surface air of Prague

and Dukovany in 1986

239+240py in air, uBq.m™3

Months
Prague Dukovany

January <0.06
February <0.06
March <0.12
June <0.24 <0, 20
July <0.34

August <0.16

September <0.20

October <0.14

Novembexr <0.08

December <0.13

May 1986. The increased activity of 239+240P

238

u /and

Pu/ has also been proved in some localities of Fin-
.land2 in the period from April 28 to 30 and in West Ger-
many3 [Munich/ in the period from April 29 to May 2, in
both cases in the fall-out. The concentration of
239+240Pu in surface air of Prague [April 29-May 5/ is
comparable with that in Heidelberg4 [i.e. a locality
situated nearest to localities studied by our laboratory/
in the years 1962-1963 when the concentration of these
nuclides in the air reached a maximum due to atmospheric
nuclear weapons tests. However, in the period of April
30-May 4 in surface air of Dukovany the concentration

of 239+24oPu was definitely higher and at Roztoky in

the period of May l-May 6 the same or lower than that

obtained in Prague.
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Comparing further values measured in May with those

before the Chernobyl radiation accident, we have found

. 2394240 .
that even after May 5 the concentration of 9+2 Pu in

surface air could have exceeded the level before this

accident. In the folloWing period, i.e. June for Duko-

vany and June to December 1986 for Prague, the con-

239+240Pu in surface air were similar

centrations of
to those measured at Dukovany from January to March
1986, i.e. in the period before the Chernobyl radiation
accident /Table 3/. These values are comparable with
those measured in other laboratoriess_ in the years
1981-1984. For the period of June-December 1986, no

239+240, concentrations in the surface

increase in
air due to Chernobyl radiation accident is therefore
assumed in localities investigated by our laboratory.
There is a guestion as to what extent our values of
239+240Pu concentration in surface air /in the period
from April 29 to May 5/ have been influenced by the

presence of 238Pu in analyzed air using it simultaneous-

ly as a yield monitor. Commonly used yvield monitors
/236Pu/ have not so far been available in our country.
Since the presence of 238Pu in analyzed air was pre-

sumed, we have decided /to eliminate its influence on
2394240

activity of 238Pu /200-400 mBg/ to the analyzed sample

236Pu /v37 mBq/.
Under these conditions, 238Pu activity in the analyzed

air formed only a small part of 238Pu added to the

accuracy of Pu determination/ to add a greater

than is usually used in the case of

sample as a yield monitor. In this way, a minimum er-
ror was attained due to the presence of 238Pu in the
analyzed air in most of the positive findings given
in Table 1. Thus, for instance, supposing 238Pu is

present in air in an amount of 35% of 239+24OPu activity
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239+24OPu concentration in

./as was found in Munich3/,
surface air of Prague in the period of May 2 to May 4
is then about 17% and that for Dukovany in the period
of April 30-May 1 by about 11% higher than the values
given in Table 1. For other positive results, this in-

crease is lower than 5%.
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