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Samples of radon daughters collected electrostatically from the air in various conditions were
lyzed by measuring their decay curves (both integral and for the spectrometrically resolved cc
nents). The results are helpful for establishing electrostatic collection as a sampling method in
daughters measurements.
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When assessing the risk associated with the inhalation of air containing radon
necessary to know not only the concentration of radon itself but, in particlular, als
concentrations of radon decay products which deposit in the lung and thus are di
responsible for the detriment. The concentrations of radon daughters are determir
collecting samples from a given volume of air and measuring their activity. Vari
collection methods are available, among which electrostatic collection is an attra
and as yet not fully exploited option. This method is based on the fact that nuc
emerging from alpha decay are mostly positively charged and can be collected
negatively charged electrode, where their activity is conveniently determined. In

only that fraction of radon daughter activity (particularly of Rag, ?*%o, and RaB,

i.e. 21Pp formed by alpha decay) which is in the form of positive ions (or is attac
to charged clusters) having a sufficient mobility in the applied electric field can
efficiently collected in this way. Hence, the activity detected in samples collected f
free air cannot be interpreted in terms of the equivalent volume activity of radon. |
trostatic collection, however, has been used in measurements of radon activity in
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chambers? The purpose of the present study was to acquire information on the d
of electrostatically collected short-lived daughters of radétR() and thoron?€°Rn).

EXPERIMENTAL

Two types of decay kinetics measurements were made. In the first set, the collection proceede
free air on the surface of an electrode (12 mm in diameter) embedded in a plexiglas cylinde
Fig. 1) and held at —-500 V with respect to the ground (metallic support) by means of a small ba
operated high voltage source. The distance of the electrode surface from the support was
After completing the collection for various periods of time, the electrode was transferred intc
measuring position of a portable alpha counting, sghere its total alpha activity was measured fc
up to 24 h. In such measurements, samples were collected from ambient air indoors and outd
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various places, particularly in a ground level cellar where the equivalent radon concentratior
about 20 Bg/rh as determined by the grab sampling filtration techrfique

High-activity radon daughter samples for spectrometric analysis were collected electrostat
on a disc-shaped electrode from air present in a metallic cylindrical vessel containing cr
uranium ore. Here the decay kinetics of the individual alpha-activity components (RaA and.&aC
2180 and?'Po) was recorded using a multichannel anafjaghere the spectra from measuremen
in successive 1 min and 10 min intervals, respectively, were accumulated and stored.

RESULTS AND DISCUSSION

Typical integral decay curves obtained with samples collected from air in the cella
shown in Fig. 2. The contributions of both radon and thoron daughters to the
counts could be determined. While the activity of the colleété®n daughters satu-
rated roughly in 3 h of collection, the activity of the collect®n products continued
to increase and only saturated in several days of collection.

The alpha spectrum of sample collected from 4#&n enriched atmosphere in &
short time exposura.€. 5 min) exhibited first the RaA (6.00 MeV) peak only (see Fi
3a). The peak corresponding to R4Z.69 MeV) developed in parallel with the accl
mulation and decay of Ra€{Bi) proceeding due to the decay of RaA as well as R
which may have collected directly from the air in this form (see Figs 3b and 3c).
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temporal development of these spectral components in the samples collected for
30 min are shown in Figs 4 and 5, respectively. The somewhat larger values of the
half-life derived from these data are due to the contribution of somédrabts to the
RaA channel region.
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The fitted effective half-life of RaB + RaC was found to be dependent on the co
tion time. The contribution of RaB collected directly was larger for the 30 min coll
tion time than for the case of shorter collection times, thus affecting the effec
half-life.

It is noteworthy that the integrated RaA activity is only about one-half with resy
to the integrated Rd@ctivity. This indicates that in this experiment a substantial p
of RaB was collected directly from the air rather than produced by decay of the alr
collected RaA.

These facts should be borne in mind when designing radon daughter collectior
cedures and interpreting measured data.
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