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Abstract.

Bare LR115 nuclear track detectors , scintillators counter and surface barrier detectors were
used to measured the indoor radon concentration in various location within two rooms.
Spatial variation of the radon concentration is caused by positioning of the door, windows,
furniture, cracks in the building and also distances from floor, wall and ceiling. It is found that
the change in tempreture are causing radon concentration to increase at certain time of the
day.
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Introduction.

Radon is important radiologically because, as a noble gas it transport part of the U-238
decay series into air that we can breathe [1]. Radon-222's short lived decay product-Po-218,
Pb-214, Bi-214 and Po-214 are chemically active so that it can be deposit in the lung when
inhaled [1]. Their half-lives are so small that they are likely to decay through to the longer
-lived Po-210 before the lung can clear them. The alpha decay of Po-218 and Po-214 thereby
give the epithelial layer of the bronchi a substantial radiation dose, which is thought to be the
cause of the elevated lung cancer rates among underground uranium miners as well as in
animals subjected to measured exposures. [2]

It was found that radon concentration inside buildings, including houses and work
places are several times higher than the outside environment. Because of the awareness of the
danger of radon, several technique have been develop to detect its concentration [3,4]. It had
been found that it can varies within a room. [5,6] An early result showed that high
concentration are associated not so much with low ventilation rates as with elevated rates of
radon entry indoors. High and even normal, entry rates arise primarily from tiny pressure
differences between indoor air and ground. These pressures draw air from soil pores into
homes, and this air carries radon generated by the decay of radium-226 that is naturally
present in the soil. [7] Radon were also exhaled from products originating from soil such as
bricks, tiles and other buildings materials. [8]

Passive detectors and active detectors were used to measured the variation of radon
concentration within two rooms. The passive detector used were bare LR115 nuclear tracks
detectors. Radon concentration would be proportional to the tracks formed on the detector,
surface barrier detector and scintilator counter were used for hourly measurements.
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Materials and Methods

Two similar sub-basement rooms of the Physics Building, University of Malaya were
chosen to carry out the measurement. It were chosen because it is isolated and its floor are
directly over the soil. There were also cracks on the floor and wall of the room. The size of
both rooms is 6.5 x 6.0 x 3.0 meter. One of the room is always closed during the
measurement whereas in the other room one of its windows is always open and the door is
slightly ajar all the time.

Two string were strung horizontally across the length of the room at a height of 1.6 m
from the floor. One went through the centre of the room and another at 60 cm from the wall
with the open window and the outside door. On both strings were attached bare LR115
cellulose nitrate nuclear track detector at 30 cm apart. After 42 days exposure, all the
detectors were removed and etched in 2.5 M NaOH at 60C for 90 min. The track density for
each detectors were obtained by visual counting under an optical microscope. At various sites
along the string the surface barrier detector are used for continuos sampling while the
scintilator counter for hourly grab sampling. The surface barrier detector uses a silicon type
detector . It had a built in microprocessor and memory that enabled it to monitored the radon
continuously. The scintilator counter uses a Lucas cell that are coated by ZgS(Ag). The alpha
particle that hits the coating will emits light. It will be amplified by a photomultiplier tube that
are attached to a multichannel analyser.

In the closed room, one string was strung over a cupboard, a bed and a table . A
second string was strung vertically at a meter from the wall. The same method of measurement
was used. The outdoor and indoor temperature were also recorded using a calibrated
thermocouple.

Results and Discussion.

The variation of the radon concentration across an open room is shown in Figure 1. It
is clear that the radon concentration is much higher near the wall then in the middle. This is
expected since concrete wall is a source of radon. However different detector gives different
values for radon concentration eventhough their shapes are similar. This is because measuring
using each detector were done at different time and different time period.

The effect of ventilation is shown in Figure 2 . Variation of radon concentration were
monitored across the open room near the door and windows. It seems that the radon
concentration is much higher near the closed window and on both end of the room. Mean
while, a lower radon concentration were detected behind the opened window and door. It
shows that ventilation had an effect on the radon concentration.

Furniture also played a main effect in determining the variation of radon concentration
in a room. The diffusion of radon gas is hindered by a big objects such as furnitures. Figure 3
shows the variation of radon gas as a factor of furniture. A sharp drop of radon concentration
is detected when the measurement is carried out above the furniture.

Radon, with relative atomic mass of 226 is the heaviest gas known to exist. Because of
this property, radon concentration tends to decreased in height. This fact is proven by Figure
4. As the detector place gets higher, the radon concentration gets lower. An interesting
phenomenon also could be seen. The detector that is nearest to the ceiling shows an increased
in reading. It seems that the ceiling, made out of cement, had contributed to the increased
amount of radon concentration.

Figure 5 showed the variation of radon concentration and temperature with time. It is
lowest level in the evening (at about 5 PM) and the heighest radon concentration accured
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during dawn ( at about 4 am). Overall the temperature in the room did not changed very much
while the highest temperature outside the room is recorded at 3 PM.

If we compare both room, it is clear that the closed room shows a higher radon
concentration then the open room. This is because lack of ventilation in the closed room. This
is because lack of ventilation in the closed room.

Conclusion

Understanding and determining the radon source is very important because with this
knowledge we can worked to lower the radon concentration in buildings: Various factors have
been found. From the experiment, it shows that the major source of radon originated from the
ground. The highest radon concentration is detected at dawn while the lowest in the evening.
The building material itself had contributed to the increased of radon concentration. Since the
building material also originated from the ground, it had traces of uranium. Ventilation played
an important role in lowering the radon concentration. An open window and door could lower
the radon concentration. A drop in radon concentration also had been detected above the
furniture. The concentration depends on the distance from the floor, walls and ceiling. By
determine all this factor, we can design building with low radon concentration. Till now, in
Malaysia, there is no standard procedure to measure the radon concentration in buildings.
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Fig.1 Variation of radon concentration across a room.
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Fig.2 Relatif radon concentration as measured on a horizontal

line near the door and windows.
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Fig.3 Effect of furnitures on the radon concentration
in the closed room.
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Fig. 4 Relative radon concentration as measured vertically
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Fig.5 : Variation of radon concentration with time.
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