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A Comparative Study to Confirm the Feasibility of Applying Empirical Equations to Monitor
and Measure the Dose of Radon Gas, to Compensate the Severe Shortage of Technologies for

Monitoring and Measuring This Gas Locally.
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’Radiation Measurements Center — Tripoli, Libya
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Abstract

The main objective of this research is to enhance the idea of relying on empirical equations in the
field of radiation monitoring with more confidence of the results, as it exploited the convergence of
results between a local study and a study conducted at the University of Mosul, Iraq, to monitor and
measure natural occurring radioactive materials (NORM) for samples of normal soil and fertilized soil,
where the results of measuring the concentration of radon gas measured by the nuclear trace
detector technique CR39 of the Iraqgi study were convergent with the results of the local study that
used empirical equations to measure the concentration of the same gas. This convergence of results
was also for the radioactive series and hazard indicators, which pushes towards more confidence to
the use of these equations with light of the significant shortage of these technologies locally. The
main results of both studies were as follows: The Iraqi study readings for radon gas concentration for
normal soil ranged between 1.56x103 and 2.26x103 Bg/m3, while in the local study they ranged
between 6.7x103 and 8.1x103 Bq/m3, while the fertilized soil readings ranged between 3.02x103
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and 4.42x103 Bqg/m3, and the local study readings for fertilized soil ranged between 5.24x103 and
23.5x103 Bg/m3. The measured concentrations of naturally occurring radioactive materials (NORM)
and the calculated risk indices, the concentrations of 40K, 232Th and 238U series for the Iragi study
for normal and fertilized soil ranged between 179 — 620 Bqg/kg and 43 - 62 Bqg/kg and 42 - 212
Bq/kg, respectively, while these concentrations in the local study ranged between 254 - 767 Bq/kg, 9
- 60 Bqg/kg, and 7 — 110 Bqg/kg, respectively. The annual effective dose risk index for the Iraqgi study
for normal and fertilized soil ranged between (.64 — 1.22 mSv/y, while in the local study it ranged
between 0.026 — 0.105 mSv/y. There is some noticeable discrepancy between the results of the two
studies, this is due to the nature of the soil and fertilizer used in both countries, rather than to a

discrepancy between the two measurement methods.

Keywords: Radon gas — Empirical equations — CR39 — NORM - Fertilized soil
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Eff Lw
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Kg saag dnall Oig W o ddlhall sdgd Lils laa) 8ad
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[15] 3 dolaall 8 mmge a)¥) haw 353 s 1 e il
D=(0.462 x Ay ) + (0.604 x Ar,) + (0.0417 x Ac ) — (3)
S5 ol (Sa : (Annual Effective Dose Equivalent— AEDE) dgiul) Qi) dcjall (81<a @
gl DA e 78U, 22Th K e bl o) Lle g lad) Gas 20) 3 dedall gl
réus [16] AEDEZc all sl (gounddl (A<l
(NGy/ h) Lsicall dejall Jaes D G, AEDE = D x 1.23x107° mSvjy — (4)
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224—226Ra Sl Ca §).«:uLLA C—"’U‘ L)ﬂ\ gﬁ (222—220Rn) UJJ‘)” )_..\5)3 ‘_‘w
_ Cra fp, (1-¢)
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] = CraAfps(1-8)L (Bqm~2s~!) —> (8)
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