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CHUTIMA KRANROD : DEVELOPMENT OF A SIMPLE TECHNIQUE FOR
MEASURING  THE ACTIVITY SIZE DISTRIBUTION OF ATTACHED
RADON AND THORON PROGENY FOR DOSE ASSESSMENT. THESIS
ADVISOR : ASSOC. PROF. SUPITCHA CHANYOTHA. Ph.D.. THESIS CO-
ADVISOR : PROF. SHINJI TOKONAMI. Ph.D.. ASSOC. PROF. NARES

CHANKOW, 106 PP.
E 17281

A new portable type cascade impactor has been developed to determine the
activity size distribution of radon and thoron progeny in a natural environment
more efficiently. The modified impactor consists of 4 stages with a back up filter
stage for the collection of acrosol samples. The acrosol cut points in the impactor
are set for 10. 2.5, 1 and 0.5 pm at a flow rate of 4 L min™'. Five CR-39 chips were
used as alpha detectors for cach stage. In order to separate o particles emitted from
radon and thoron progeny. C'R-39 detectors are covered with aluminum-vaporized
Mylar films. Thickness of cach film is properly adjusted to allow « particles
emitted from radon and thoron progeny to reach the CR-39 detectors. In addition. a
400-mesh metal wire screen is mounted as diffusion collector at the air inlet of the
impactor to remove the unattached fraction of radon and thoron decay products.
Furthermore. the particle cutoff characteristics of cach stage was determined by
mono-disperse acrosols particle size ranging from 0.1-1.23 wm from the collection
efficiency curve. The cutott characteristics were found to be similar for stage 3 and
4 only. We have investigated the influence of relative humidity (30-90%).
temperature (5-30°C), unattached progeny. and air sampling at different flow-rates
(=12-75%) for the sensitivity of the developed technique whereas activity median
acrodynamic diameter (AMAD) is not much affected due to change in relative
humidity. temperature and air flow-rate from 20-40%. The results showed that
high-unattached radon progeny enhanced deposition effect at stage 1 and 2 of
impactor. Validation of the technique was performed with the commercial devices
and results confirmed that the developed technique can provide significant
information to estimate the activity size distribution of attached radon and thoron
progeny for dose assessment.

The develop technique has been successtully tested in field studies
especially inside a NORM industry in Phuket to estimate doses at working
environment.
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