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Summary

Radon is the only gas member in the middle part of the
long radioactive series begin by the widely distributed element
*®U. Therefore, radon is found in all environmental atmospheres
with high emanation power and great tendency to migrate from
its sources. This give the radon problem its important. ***Rn has
two facels; it posses a grave health hazards and it helps in
mineral exploration, earthquake prediction, study of volcanic
activities and search for geothermal energy sources. Therefore
radon may be harmful or helpful.

Several techniques and methods are in use for measuring
radon and its daughters. Long term measurements in form of
solid state nuclear track detector (SSNTD) is very important to
incorporate the effects of seasonal, weather and environmental
fTuctuation  of radon emanation and its migration which
responsible for varying the radon intensities. Therefore, be
representative of the actual conditions existing in the area. CR-
39 has to become the state of-the-art track detector for
environmental radon which used for the measurements of the
time-integrated radon level without needing of delicate and
sophisticated equipment and it is portable, inexpensive and
greatly convenient in rugged and remote areas even without a
vehicular access.

The work divided mainly into four parts;
* Assured firstly the sensitivity of the used detector ( PATRAS /
CR-39 ) before going on the measurements of radon gas, and its
optimal  conditions were determined and fixed in all
measurements. [t was found that the optimum etching conditions
are 0.25 N-NaOH at 70 °C for 6 hours. Also the characteristics
of the detectors were studied including the determination of the
bulk etch rate and the track diameter at different normality,
temperature and etching times for some alpha energies. The bulk
etching rate is equal to 1.6 pm/hr under the used optimum



etching conditions The activation energy for the detector
bulk material 1s equal to 0.745 eV

e National Institute for Standard (NIS) radon chamber was
equipped with Plexiglas shutter for mrradiation of SSNTD
without disturbing the equilibrium. Raising the chamber
temperature based on direct warming of air inside the chamber
by using a heater connect with a temperature controller from
outside  which  measures and controls the chamber
temperature. The used range is from 25 °C to 80 °C. The
humidity was varied by pumping a water vapor inside the
chamber and it was adjusted and controlled manually by
varying the pump operating rate. The humidity was varied
form 30 % to 80 %. The radon back ground of the chamber
was measured and it was equal to (13 Bq m™) which gives a
comparable value to the radon concentration in the ordinary
environment. The radon distribution inside the chamber was
studied by irradiating the detectors at different heights using
two modes ( Bare- and Can-modes ) of irradiation. Also the
effect of actuating the electric fan to homogeneously distribute
the radon gas inside the chamber was studied.

e NIS radon chamber as an integrating concentration radon
chamber with its Uranium ore stone source (Betchblend) was
used to calibrate the detectors for radon and Working Level
(WL) measurements. The concentration of radon inside the
chamber equal to 18.13 kBqm™ which measured by using a
calibrated charcoal canisters and radon monitor. The
procedure of calibration based on irradiate the detectors at the
two configurations for different effective times ranged from
(2-22) days, where uradiation takes place before and after
reaching equilibrium and the integrating radon concentration
was computing by using a theoretical equation. The track
density ratios of Bare- and Can- modes was used to determine
the equilibrium factor which gave a value equal to 0.84 £
0.015, this factor was used to get the number of WL.day and
then, the calibration factor, which is the main factor affect the



quality of radon monitoring, can be determine. The results
show that the calibration factors of CR-39/PATRAS are;

0.18 £0.015 Tem? d"' / Bqm™ and 2276.+ 307 Tem? d"' / WL
for radon and WL respectively.

e The measurements of radon gas by CR-39/PATRAS were
performed at different environmental conditions. Firstly, the
detectors were irradiated at different temperature ranged from
20 °C to 80 °C ata constant humidity (25%). Secondly, the
detectors were irradiated at different humidity ranged from 30
% to 80 % at a constant temperature (27 °C). The result shows
that the CR-39/PATRAS give a good response up to 60 °C
temperature and 60 % Relative humidity.
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