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1. Introduction
It was discovered in a northern Hungarian village in 1992 that the average radon concentration in some
of the houses was in the order of kBq.m"3. The question is whether this level of radon concentration
can be related to an earthquake of small magnitude or to a mining activity in the vicinity, and whether
it has existed for a longer time or appeared recently. Because radon daughters can be embedded in the
upper surface layer of glass sheets by alpha recoil, someone can suppose that old glass sheets from
houses can remember past radon concentration levels via surface activity concentration of long-lived
decay products. We have investigated with, so called, retrospective radon exposure method the past ra-
don concentration levels in dwellings of a Hungarian village and a town [1]. It was concluded that the
concentration has not changed significantly during the last 50 years.
However, it was found the ratio of the embedded surface activity concentration of long-lived radon
daughters to the time integrated radon concentration decreased with the increasing exposure time and
this result was consistent with other authors' results. Few reasons can be assumed:

- lower radon concentration or lower plate-out rate in the past
- effect of the dirt contamination on the surface of the glass
- corrosion of the glass surface with the time

We have investigated the possibility of these assumptions and the methods and results are presented
here.

2. Methods

It is essential to know the recent time integrated radon concentration in air on those places where the
radon exposure of glasses is taking place. For this purpose we adopted the measuring method devel-
oped at the National Radiological Protection Board (UK). The radon dosimeter used is a small and ro-
bust diffusion chamber which excludes the radon progeny and detritus whilst allowing access of radon
gas; this subsequently decays and the emitted alpha particles are detected by the SSNTD of CR-39 type
[2].

To measure the glass surface activity concentration, for the determination of the retrospective radon
exposure, we have developed a new and fast radiochemical method [1] which is based on the meas-
urement of the 210Bi surface activity concentration by etching off a thin layer from the glass surface
following by the separation of the Bi from the solution and then measuring its beta activity.

The following exposures have been carried out:
- fresh glass sheets together with the SSNTDs were exposed in 11 dwellings in the radon prone

village for 2 years
- also old glass sheets with known age, obtained from 4 rooms out of the 11 dwellings were in-

vestigated
- fresh and previously unexposed but 38-year old glass sheets were exposed to radon in a cave

where the averaged radon concentration during the 100-day exposure time was 119 kBq.m'.
Some of the old glasses were cleaned with CCU before the exposure some of them left dirty as
they were before
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3. Results and discussion

For fresh glasses exposed in the 11 dwellings for 2 years the average ratio of the embedded surface
Bi activity concentration to the time integrated radon concentration was found to be: R=4.6±1.8

-2 -3Bq.m" /kBq.y.m

In Table 1 we present the ratio, R for the old and fresh glasses from 4 rooms, together with the current
average radon concentrations and exposure times.

Table 1. Current average radon concentration in air during the 2-year exposure of fresh glasses and the
210

Bi surface activity concentration to radon exposure ratio for fresh and old glass sheets

Location
No.

1

2

3

4

Current average
radon concentration

for two years
(kBq.m3)

2.25

0.62

0.58

0.76

Exposure
time

of glass
(year)

16
2
34
2
42
2
20

2

R

Implanted 210Bi activity (Bq.m2)
Radon exposure (kBq.y.m"3)

1.05
4.20
0.42
3.52
0.27
4.15
0.86
4.36

The average ratio, R for the fresh glasses exposure in the cave can was found to be R=12±4
Bq.m"2/kBq.y.m"3.

The effect of cleaning the old glasses before exposure in the cave can be seen by comparing the ratios:
for the cleaned glasses R=8.2 and for the uncleaned ones R=6.6.

In Fig. 1 summarizing the results, we present the recently measured and also the previously obtained
ratios, R vs. the sample exposure time. Similar curve was presented by two other authors [3,4].

We observed that the decrease rate of the ratio, R can be described as the sum of two exponential
function where the half lives are 0.9 ± 0.08 and 8.8 ±1.7 years, respectively, meanwhile the ratio of the
two components is 11.7/2.7.

We may have the following conclusions:

- based on the observation that the shape of the ratio curve was found to be very similar by
three independent investigators at three different places (in Sweden, at Schneeberg and in
Hungary) we may suppose that the drastic change in the radon concentration and/or in the
plate-out during the long exposure time of the glass can be excluded. For us, it means that in
the village investigated the high radon concentration existed during the last 50 years.

- the continuous deposition of dirt contaminants (grease, dust etc.) on the surface of the glass
and occasional cleanings during the long exposure time can cause some effect but it is not
very significant.

- the fact that the ratio function shown in Fig. 1 can be composed from two exponential curve
and also the observation that the difference of the ratios of the fresh and old glasses exposed
in the cave is already remarkable, all indicate that the corrosion of the glass surface is proba-
bly a realistic process. Therefore, further investigations are necessary to verify by some direct
method this assumption, to study the corrosion process of the glass surface.
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Figure 1. Measured ratio of glass surface 210Bi activity concentration and radon exposure plotted against
exposure time
(•) village, ( • ) town, (O) fresh glass-village, (*) fresh glass- in cave
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