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Abstract This paper gives an information about the use of film coverings, based on
natural sorbents, in decontamination of buildings, contaminated after the Chernobyl
accident. This method has incontrovertible advantages in the beginning period after
the accident and can be used for cleaning considerable areas of urban territories.

The works in decontamination of large territories, that were polluted by the Chernobyl
accident, show the complexity of the problem, the relationship between the methods of
decontamination and the character of contamination, the type of building material and
others.

After the Chernobyl accident a considerable quantity of dispersed nuclear fuel and
products of its decay was gushed out in the environment. All that leads to radioactive
contamination of neighboring territories, including buildings and structures, and areas, that
are far from the emergency block (hundreds and thousands kilometers). Two types of
radioactive contamination predominate - wet (rain) contamination from a condensation phase
and contamination by the dispersed nuclear fuel. The role of these contamination types is
measured depending on a distance from the emergency block, a direction of wind, a wind
power and others. The deposition of fuel particles prevails near the block; at great distances
a condensation phase predominates. Combined contamination is observed also.

From the beginning of the accident the measures conducted in the clearing of buildings
showed an insufficient development of methods of decontamination of construction material
of surfaces. During the work within the ECP4 project three groups of methods of
decontamination of buildings were approved: 1) a mechanical removal, using vacuum,
sandblasting, and the removal of layers of the contaminated material [1], 2) physical-
chemical methods of decontamination, using partial dissolving and washing away the
radioactive contamination by different water and organic solutions [2]. The third group
includes the combination of physical-chemical and mechanical methods [3],
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The researches show that in the first period after the accident (the first months and during
the first 2-3 years) it is more effective to use a method, employing natural sorbents for
creating a film covering on surfaces and removing the adhered and partially adsorped
radioactive contamination [4, 5]. In Table I there is formation about the decontamination
of surfaces of rural house in Vladimirovka, Polesskoe district, Kiev region, three years after
the accident. The village was seriously contaminated by Cs-137 in 1986 (now it is more
than 40 Ki/sq.m ) and the population of the village was evacuated.

Putting the coverings was performed with the aid of the autopouring station ARS-14,
which is installed on the lorry ZIL-152 with a trailer.

A complex like this allows to process on average 90 m2/h of decontaminated roof and
70 m2/h of walls. The labor costs is 0,006-0,007 people-days/m2 of decontaminated surface;
the tentative value of works is 0,7 ECU/m2

Table 1.

The decontaminated object

The asbocement roof

eastern slope
western slope

The walls from silicate
bricks

eastern side
south side
western side
northern side

Contamination
p-partioles/sm^min
before treatment

390 ± 70
495 ± 78

353 ±25
108 ± 6
85 ± 5

148 ± 10

Contamination
P-particles/sm^iin

after treatment

83 ± 12
92 ± 15

98 ± 8
52 ±4
48 ± 3
55 ±4

Coefficient of
decontamination (Fd)

4.7 ± 1.5
5.4 ± 1.7

3.67 ±0.5
2.] ±0.3
1.8 ±0.25
2.7 ±0.15

The collection of waste of decontaminating clay covering is performed by the individual
vacuum cleaner (type KU5S) with accumulating capacity.

The decontamination wastes are the removed decontaminating coverings. An average
amount of waste represents nearly 0.25 kg/m2 of decontaminating surface with an activity
from l*103 to 2.5*105 Bq/m3. A dose reduction of about two near the object from 0,01
mSv/h to 0,0045 mSv/his observed. In Chernobyl similar works in the cleaning a rural
house were performed. The house had a combined type of contamination. The information
about the decontamination is shown in Table 2.
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Table 2.

The decontaminated object

The asbocement roof

eastern slope
south slope
western slope
northern slope

The walls from silicate
bricks

eastern side
south side
western side
northern side

Contamination
p-particles/smfoin
before treatment

417 ±87
395 ± 62
380 ± 78
814 ±78

192 ± 8
116 ± 6
206 ± 9
121 ± 6

Contamination
P-particles/sm3min

after treatment

214 ±43
193 ±40
182 ± 36
271 ± 42

48 ± 4
42 ± 3
76 ± 9
42 ± 3

Coefficient of
decontamination (Fd)

1.95 ± 0.3
2.0 ± 0.3
2.1 ±0.5
3.0 ±0.5

4.0 ± 0.45
2.8 ± 0.26
2.7 ± 0.3

2.9 ± 0.36

The collection and the nature of wastes are the same as above. After the decontamination
it was observed a dose redution of 1,7 was observed, from 0,0044 mSv/h to 0,0026 mSv/h.
In Table 3 the average coefficients of decontamination (Fd) are given .

Table 3.

Average
value of FD

1987

15

1988

4.5

1989

2.9

1990

2.5

1991

2.0

1992

1.7

1993

1.5

1994

1.4

The depth of penetration of contamination by Cs-137 was different for building materials.
Ninety five % of contamination concentrated in the layers:
- for the absocement slate 0.1 - 0.3 mm
- for the tiles 0.2 - 0.3 mm
- for the red brick 0.3 - 0.5 mm
- for the white silicate brick 0.5 - 0.8 mm
- for the rusty iron 0.1 - 0.15 mm

Therefore we propose to clean surfaces by the cleaning-decontaminating paste "Cleadecon"
with abrasive, which was tested and gave the results presented in Table 5.
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Table 5.

The material type

The tile
The slate
The iron
The red clay brick
The white silicate brick

Contamination
before treatment

240 ± 18
280 ± 20
185 ± 12
135±7
148 ± 10

Contamination
after treatment

89 ±6
85 ±4
67 ± 3
58 ±4
55 ±4

Coefficient

2.7 ± 2
3.3 ±0.25
2.7 ±0.16
2.32 ±0.12
2.7 ±0.15

Conclusion

1. A relationship between the character of radioactive contamination and f methods of
decontamination is observed.
2. In the first period after the accident a method based on the use of the film-covering of
natural sorbents is very effective and worth-while.
3. If the decontamination penetrated into the material, it is necessary to use methods
removing the contaminated layers of building materials from surfaces.
4. Using the decontaminating compositions based on natural sorbents is very worth-while,
because of:
- the low costs of ingredients ;
- high effectivity;
- low labor costs (0,096-0,007 people-days/sq.m);
- rather high productivity (70-90 sq.m/h);
- costs for decontamination 1 sq.m are near 0,07 ECU.
5. If the radioactive contamination penetrated into surface layer of building material, it's
effective to use the decontaminating pastes like the "Cleadecon" with abrasive.
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