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ABSTRACT

In this work a radon calibration chamber was desidnand build in the environmental pollution
laboratoryuniversity of Basra. The chamber a volusd 25| and contains a standard radon sourt®Ra) and
radon distribute fan. The pressure and temperaioside the chamber are kept constant during theegwpent.
Different types of calibration data wereachieved using this design.The calibration factor of CR38ed in
cylindrical can 25cm x 7 cm was found to be 0.287922Tr/cm.d/Bg/ni. While, calibration factor for 11 cm x 7
cm was 0.342040.0459 Tr/émd/Bg/ni and the indoor calibration factor using cup teaiu 6 cm x 7 cm was
0.1888+0.0433Tr/chd/Bg/n.
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INTRODUCTION

Fora healthy environment, it is important to casut a routine measurementof radioactive radon gasantration
in the outdoor and indoor environments. Radon gas iadioactive gas produced by the deca?®a and®*Ra
isotopes, and this gas produced a solid radioadtwghter®Po and*‘Po and these are radioactive as welland more
hazardous, due to their fast and high energy alpdndicles decay (short half-life) [1-2]. Differembode of
measurements were produced to estimate the coatientand exhalation rate of this gas; some methoglactives
methods using electronics devices and the othempassive method using Solid State Nuclear Tracle®ets
(SSNTDs);the latteristhe most popular methodseimtof precisions and simplicity [3-8]. Howeveretastimation
of radon concentration and exhalation rate, inghgironment using the passive methods (SSNDTSs)inetja
parameterwhichtransfers Track/AtoBg/nT. This parameter can be determined using a stangatdn source
(**Ra) and electronic instrument to measure the a&gtisdncentration in the space by, the well-sealedon
chamber.

After the fabrication of the potable electronicdarn gas meters, many types of multipurpose radambker have
been designed [9-13].These chambers have beentasdétermine the calibration factors of CR39 or R1
detectors for alpha decays?tRn or?*Rn.

The aim of the present work is to determine thécation factor for CR39 detectors using a hybridvieen active
and passive methods in a newcalibration factor.

2.Design and fabricate the chamber

This chamber was designed and fabricated by enwieom pollution laboratory team in Basra Universitihe
chamber made of solid class, 6mm thickness, anermiion 50 cm for each side (Figure 1). The charhbsrtwo
circulate holes of radius 6 cm. Each hole is wited with thick rubber gloves to remove conteniside the
chamber without any contact with the outside. Gnttip of the chamber there is another hole, 20 iameter, to
insert equipment. This hole should be well sealednd the experiments. Inside the chamber there tlage
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radioactive*®Ra (5 pCi) source, fan to provide circulation o$eginside the chamber and digital continues radon
monitor Radon Scout by SARAD GmbH company (Germarye cylindrical containers (25cmx7cm) were
inserted inside the chamber for the calibratio©&39 radon dosimeters. The CR39 detectors, 1.5&omx,.were
placed inside a hard glass small container to ptatem from the radon effect until the irradiatiome starts.

.

FIG. 1. Thecalibration chamber

3.The Experimental Mythology

In order to start measuring the radon concentratisitle the chamber after inserting the radon soard seal the
chamber by cold silicon, we switched on the radamitor which fabricated to measure radon conceapntradach

one hour and supplied with dry batteries. The batife time in this instrument is 3 months. Thetiument saves
the date of the whole experiment and could be fearexl to computer for analyzing. The backgrourehsurement
was done by Radon Scout and the CR39 detectoi7fdags.

RESULTS

4.1 Calibration factor for 25cmx7cm

The chamber was used to measure the calibratidorféor CR39 detector in can mode of dimension25cm
7cm.Group of emanation containers was leftclosstlénthe chamber without the detectors for four ksete let
radon and radium reach the equilibrium stateslldds that the activities of radon and radium egeal. The radon
Scout monitor was recorded radon concentratioh &aar up to equilibrium state where the conceiatnais stable
at its maximum. After attainment of secular equilim, each CR39 (1.5cm x 1.5cm) detectors, fixedhenbottom
of the top cover of the can, were exposed to rddom different exposing time (4, 7, 10, 18 andd2ys). At the
end of exposure, the CR39 detectors wereimmediag¢ahpvedfrom the cans and store inside the chaonuérthe
end of the experiment. The detectors were etchéd 25N NaOH at 70C for 7 h. The trackswere counted for
many fieldareas using 400X microscope to deterrtiiretrack density per ém Figure 2 plots of the track density
in Tr/cn? against radon exposure dose in (BY/rd. The best straight line was found, and from $tope of this
line, the calibration factor of the CR39 polymedligtector using hybrid method is found to be K= 09+0.02211
Tr/cn?. d/Bq. m®,

Moreover, Saadet al [3] were measured the caldmatctor byhybrid between AlphaGaurd and CR39 asetla
7.35 cm x 14.8 cm can. The factor was K=0.239+0D@8n¥. d/ Bg/n¥, which is very closed to our measurement.

4.2. Calibration factor for 11 cm x7 cm

The experiment was repeated using different grafpemanation cans (11 cm x 7 cm). The exposure &ine
equilibrium were the same and the same etchingitons, Figure 3 shows the relation between tragksity and
exposure dose of radon. The best straight lineipgs$isrough experimental point was produced, andfthis line
the calibration factor for CR39 is; K= 0.3232+0.845Tr/cnf.d per Bg/m.
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FIG. 2.Plot between track density in Tr/cm? and radon exposureratein (Bg/m®).day measured by 25cm x 7cm can
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FIG 3. Plot between track density in Tr/cm? and radon exposureratein (Bg/m®).day measured by 11cm x 7cm can

4.3. Calibration factor for indoor cup

The same experimental procedure has been follousdg 6cm x 7cm group of cups to measure the edldor
factor for CR39 used in the indoor measurementslf]4 The cups contained detectors were hung fraethe
radon chamber for 27 days after equilibrium. Therage track density found to be4890 THcfor 27 days
exposure and radon concentration inside the chamisr949 Bq/rhas measured by radon vision instrument.
According to these data, the calibration factor @39 detector in the indoor mode is K= 0.188+03®&:nt.d
perBg/nt and this is close tothe value used by Al-Jaratlidaia researchers group.

CONCLUSION

A new multipurpose, calibration chamber has beeilt o enable the solid state nuclear track deteétobe
calibrated for radon concentration measurementinBseasing the exposure time; it is found thattthek density
increases and, radon concentration at the equilibrivas stable at 949Bginmeasured by the Radon vision
instrument. According to our results for the califivn factors in different can modes, one canextep that; the
dosimeter dimensions have an effect on the valubeofactor and specially the height. Increasiagsling distance
for radon means reducing the track density, inrotard; the calibration factor should be reducedn@intain the
same concentration and this is well establishexlincalibration chamber.

130
Pelagia Research Library



Abdul R.H. Subber et al Adv. Appl. Sci. Res,, 2015, 6(2): 128-131

Acknowledgments
The authors of this work would like to express mémnks to the physics department, the collegedotation for
pure sciences and university of Basrahfor theipsup

REFERENCES

[1] UNSCEAR, United Nations Scientific Committee on tigects of Atomic Radiation, Report of UNSCEAR to
the General Assembly, United Nations, New York, USA1 @006).

[2] International Commission on Radiological ProtectBiatement on RadonICRP Ref 00/902/@909).

[3]A. F. Saad, R. M. Abdallah and N. A. Hussé\pplied Radiation and Isotop@613,72, 163-171

[41F.Y. Alzoyubi, K. M. Al-Azzam, M. K. Algadi,HM. Al-Khateeb,Z. Q. Ababneh, andA. M. Ababneh,
Radiation measuremen013,49, 35-38.

[5] M. I. Al-Jarallah, F. Abu-Jarad and F. RehmRagdiation Measuremeng901, 34, 491-495.

[6] A. F. SaaRadiation measuremen2608, 43, S463-S466.

[7]1 N. K. RyzhakovaJournal of Environmental Radioactivjt§014,135, 63-66.

[8] R. Catalano, G. Imme, G .Mangano, D. Morelli #&dRosseliTazzeRRadiation Measurement2012, 47, 105-
110.

[9] B. K. Sahoo, B. K. Sapra, S.D. Kanse, J.J. &@aand Y. S. Mayy&adiation Measurementg013, 48, 1-9.
[10]K. N. Yu, V. S.Y. Koo and Z. J.Guahluclear Instrument and Methods in Physics ReseArd@®03,481, 749-
755.

[111M. S. Al-Nafiey,M. S. Jaafar, Bauk Bin Saber damN. F. Salih,International Journal of Scientific and
Engineering Researg012, 3(10), 1-6.

[12]P. Wanabongse, B . Sola, J. Jamsangtong and SanRbtissayaporindian journal of Physic2009, 83(6),
833-837.

[13]S.Y.Y. Leung,D. Nikezic, J. K. C. Leung and X.Yu, Applied Radiation and Isotop@807, 65, 313-317.
[14] M. Al-Qahtani,M.IAl-JarallahandFazal-ur-Rehmdtadiation Measurement2005, 40, 704 — 706.
[15]A.H.Khayrata, M.l Al-Jarallahb, Fazal-ur-Rehmanbmbu-Jarad Radiation Measuremen2003, 36 449 —
451.

[16]Hanan Al-Mustafaa,M.I. Al-Jarallah, Fazal-ur-RehtnaandF. Abu-JaradRadiation Measurement005,
40,707 — 710.

131
Pelagia Research Library



