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INTRODUCTION

In the building of the Department of Radiation Dosimetry of the INP CAS a
neutron generator (Irelec, France) had been installed until the year 1993 when it was
moved to the Czech Institute of Metrology. The generator works on the principle of
reaction of accelerated deuterons with tritium target. Handling these targets of an
activity of the TBq order which consisted of a metal plate on which tritium is fixed
usually in titanium film can cause contamination of the workplace by this radionuclide.
Particularly used targets are a source of contamination as they are exposed to sufficient
heat and mechanical stress during operation of the generator [1]. Tritium released to the
atmosphere is present mainly bound with tritium particles which can contaminate
atmosphere of the workplace as atmospheric aerosol or in the gaseous form as HT or
HTO vapours [2].

Whilst in the previous communication [3] we examine contamination of the
workplace during operation of the neutron generator, the present paper is aimed at
studying the decrease in workplace contamination after removal of the generator. The
reason of paying such a great attention to tritium is because its use is supposed in fusion
reactors in which it will represent the most significant radiological risk.

PROCEDURES

Tritium volume activity in humidity was measured in order to determine
changes of contamination of the workplace. Two types of samples were prepared:
discrete ones for evaluation of chosen areas of the building and cumulative ones which
were taken continuously from the surrounding atmosphere over the roof of the Institute
in the connection with the programme of monitoring of 85Kr volume activity in the
atmosphere [4].

Sampling

Discrete samples of atmospheric humidity were taken by freezing from sucked
air in the condensation unit of our own construction. Sucked air was filtered with a
fibrous filter AF PC (Slovak chemical works HnuSfa) to prevent interference of tritium
bound to aerosol. Before sampling started (the process of sampling usually lasted 6-8
hours), humidity in the monitored area had been determined with an aspiration humidity
detector.

In the case of cumulative samples a sample of atmospheric humidity was also
frozen after previous filtration. The time of continuous sampling was usually a calendar
month, during 1994-95 the interval of sampling was prolonged to three months. The



172 21stRHDJasnd pod Chopkom

corresponding humidity for conversion to volume activity of the atmosphere was
determined from the data obtained in meteorological stations of the Czech
Hydrometeorological Institute in Praha-Libu§ and Ruzyng.

Activity measurement

Tritium activity in obtained aqueous samples was measured with a liquid
scintillation counter Tri-Carb 1050 (Canberra-Packard). For preparation of scintillation
cocktail scintillators Instagel and Pico Fluor LLT of the same producer were used. The
conditions of tritium activity measurement are described in detail in Ref. [5].

RESULTS AND DISCUSSION

Results of tritium volume activity measurement in humidity in chosen areas are
summarised in Table 1. Given are results of measurement from the year 1992, i.e.
measurements from the last year of the generator operation, and those from the years
1995 and 1997. The chosen areas include in addition to the laboratories in which tritium
targets were handled also the Institute's conference room, which could be contaminated
only indirectly by particles from targets or by airflow in the building.

The highest values were repeatedly measured in the radionuclide storage room
in which both new and used targets were stored. The lowest values were paradoxically
measured in the irradiation room in which the neutron generator was placed. We
suppose that the mentioned values are related to the installed independent ventilation in
this room and with general reconstruction of the room after the removal of the generator
(including besides other things reflooring, new paintings, etc.) and also to accurate
cleaning of the irradiation room during operation of the generator as well as in the later
period.

In the last column of the Table half-lives of tritium activity decrease are given.
The half-lives are calculated assuming exponential decrease of activity and in
comparison with tritium half-life (J\a - 12.3 years) they express the rate of tritium
removal from the monitored areas. This parameter also confirms a marked decrease in
contamination of rooms which were reconstructed after the removal of the neutron
generator (e.g. irradiation room, isotope storage room). A higher value of half-life in the
laboratory No.213 shows possible occurrence of target fragments in this room.

In Fig. 1 results are given of long-term monitoring of tritium in outer
atmosphere in the near vicinity of the Institute. From this figure a quick decrease of
tritium activity in 1993 (after dismantling of the generator and liquidation of explored
targets) is remarkable. The values of volume activity decreased from about 400 Bq.m'3

to the level of about 20 Bq.m"3 of the air. This value is however by three orders of
magnitude higher than present background concentrations of tritium in ground level air
of Prague.

From the given results it is also obvious that even in the period of the highest
contamination the limit of tritium concentration in the atmosphere valid that time for
workers handling ionizing radiation was not exceeded, its value being 1.8 x 105 Bq.m'.
The highest measured concentration in the radioisotope storage room, which was
entered only occasionally, reached only 25 % of the mentioned limit.
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Table 1. Contamination of chosen areas of the Department of Radiation Dosimetry by
tritium (HTO)

Place of sampling

Irradiation room of the
neutron generator No. 36
Radionuclide storage room
No. 03
Easily available radionuclide
storaqe room No. 7
Active laboratory No. 212

Active laboratory No. 213

Conference room No. 126

Roof (outside the building)

Volume activity [Bq.rrf3]
June 1992

2.3 x 102

5.4 x 10"

8.4x10*

5x10 2

1.9 x102

1.5 x102

2x10 2

January 1995

9

6.5x10J

2.5 x 10'

1.3 x102

95

50

50

November 1997

2.5

3.2 x 10*

67

25

15

5.5

20

Tia
[y]

0.3

0.5

0.9

0.8

1.4

0.9

0.8

1000

1990 1991 1992 1993 1994 1995 1996 1997

year

Fig. 1: Volume activity of tritium (HTO) in the air in the vicinity of the building of the
Department of Radiation Dosimetry.


