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3  Experimental

The 222Rn canister detector containing 75 g of granular activated charcoal
of mesh size (8 x 16 meshes) coated with a 50-g Silica Gel drier-barrier. The
dimension of the canister is 4"×11/8"H. Figure 1 shows a scheme of the
canister and a photograph.

The calibration factor K is calculated using the following equation:

                                                         (1)

Where NCγ- total γ-count minus the background counts, t - time from the
end of the exposure period and the start of the counting period or decay
time, Δt-  Counting period, ε - Detection efficiency, λ

Rn
- 222Rn decay constant

in s-1, C
Rn

- Activity mean 222Rn concentration in chamber air during the
exposure period in Bq/m3, K - Calibration factor and represents the mean
adsorption rate for 222Rn during the exposure period per unit air 222Rn
concentration (expressed in Bqs-1 per Bqm-3 or m3s-1).

In the present study a set of exposures under different environmental
conditions were done in response to relative humidity, temperature and 222Rn
concentration. The charcoal adsorption technique is widely used to measure
indoor 222Rn concentration for periods of 2-7 days. Such short term
measurements are commonly carried out in order to provide both cost
effective and rapid results. During the exposure time, 222Rn is continually
adsorbed and desorbed. The adsorption and desorption process depends on
several factors. The most important is the air humidity since charcoal adsorbs
water and 222Rn atoms have fewer sites to be adsorbed.

3.1 General Protocol for Calibration

At least 10 dosimeters of each type should be placed in the chamber for
exposure. Using a suitable source, 222Rn concentration in the chamber is
generated to required level. Other parameters of the chamber such as humidity,
temperature and fan off – on conditions are also set as per the requirements.
Dosimeter exposure duration varies from 3-7 days. Charcoal canisters here
were exposed for 3 days as the exposure duration selected is justified to
account for unexplainable variations in measurements. Once the exposure
duration is complete, dosimeters are processed and monitor data is analyzed,
respective calibration factors and percentage of deviation from the set values

K =
NCγ. λRn
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