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The use of TLD dosimeters in the assessment of environmental gamma
radiation caused by radioactive nucleus in the soil

B. Eslami'”
Department of Physics, Payame Noor University (PNU), P.O. Box 19395-4697, Tehran, Iran
Abstract:
Radioactive nuclei exist naturally and artificially in water, soil, rock, and air. So, all humans are

expose to nuclear radiation. Measurement of natural background radiation is important in
evaluating radiation exposure. Because the results of this measurement can be used as basic data
to evaluate the relative amount of the effects of the release of natural or fabricated radioactive
nucleus. Due to the importance of natural radioactive nucleus, it is useful to investigate the dose
caused by the radiation of radionuclides in the soil in order to estimate the amount of
environmental gamma radiation in different areas. Because relatively high background radiation
has observe due to the accumulation of some radioactive nucleus in the soil. For this purpose, in
this article, it has been try to estimate the amount of radiation exposure caused by environmental
gamma using TLD-100 gamma radiation sensitive dosimeters.

Keywords: Background radiation, Radioactive nucleus, Soil.
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1 Thermo Luminescence Dosimeter
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3 Elemental Correction Coefficient
4 Reference Light
5 Calibration Factor
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J=o
(nGy.h™) (uSv.y™ (Ba.kg")
1 870.15 1080.27 1971.93
2 620.52 797.67 1450.96
3 16250 20.08x103 35.86x103
4 1215.02 1527.50 2709.71
5 108.15 135.12 250.35
6 53.71 70.40 129.92
7 124.74 164.50 307.09
8 138.00 193.77 360.08
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35 Bg. Kg*
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(16 -110)
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(18 -93)

International
UNSCEAR
(2000)

il

35 Bg. kg*
30 Bg. kg
400 Bg. kg*
55n Gy. h'l

70uSv. yt



ESPIIR WIS (o P I o

VoY olesaly

Equivalent Dose Rate

1
0.8
0.6
04
0.2
[}

1 e 2 Gl 3Lie 4Glie 5 ki

w30 s m70 s 100 s

ilisee s gas ,SUSV.NT Cos ) Jolas 30 olee Y S5

S5 ez ¥

aS oy o0 LB A e 0l 0s2 g (g el Ve g Ve sla gas 10 (g lo sine NS A wis o yLid Waosls
30 SleS LS wul jials 4 col GlgSay il g ) 5o LB 0aisS piiise sliei  slaains S a5
Siboo § Farmy Sl 4 LS i (o p Slp 035 o0 (B e el piiie 5 RIBIL oS Sl ges

Sge olwlis ) 3YL Oz b gble 3.8 sbas,Sojlwl b olgn b

PV RN
1. Anjos, R.M., et al. Radioecology teaching: evaluation of the background radiation levels from
areas with high concentrations of radionuclides in soil. European Journal of Physics, 25 (2), 133—
144, 2004.
2. UNSCEAR. Sources and Effects of lonizing Radiation. United Nations Scientific Committee
on the Effects of Atomic Radiation, United Nations, New York. 2000.
3. Lin YM, Chen CJ, Lin H. Natural background radiation dose assessment in Taiwan. J Int
Environ; 22:45-48, 1996.
4. United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR). Sources
and Effects of lonizing Radiation, Report Vol. I, Annex A: Dose Assessment Methodologies.
New York: United Nations; 2000.
5. Almgren S. Studies on the gamma radiation environment in sweden with special reference to
137Cs [Thesis]. Sweden: Goteborg: Sahlgrenska University Hospital; 2008.
6. Tamjidi A. The Estimated Annual Effective Dose and Dose Sensitive Organs of the Body
Caused by Environmental Gamma Radiation in Open and Closed Spaces Bushehr City, Iran. Sixth
Congress of Medical Physics, Mashhad: Iran, May 2004. [Persian]
7. Saghatchi F, Salouti M, Eslami A. Assessment of annual effective dose due to natural gamma
radiation in Zanjan (Iran). Radiat Prot Dosimetry; 132:346-9, 2008.
8. Sivakumar, R., Selvasekatapandian, S., Mugunthamanikandan, N. Rayhunath, V. M. “Indoor
Gamma Dose Measurments in Gudalore, India, Using TLD”. Journal of Applied Radiation and
Isotopes, 56 (6), PP: 883 — 889, 2002.




