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Abstract

This study aimed to assess the levels of natural radioactivity and the associated

radiological hazards in sandy soil samples collected from the Al- Azeeb area in Tarhuna
municipality, Libya. The study focused on determining the activity concentrations of
naturally occurring radionuclides (***U, #*2Th, and “°K) and evaluating the relevant
radiological hazard indices.

The soil samples were analyzed using gamma-ray spectrometry equipped with a high-
purity germanium (HPGe) detector. The results indicated that the mean activity
concentrations were 14.89 Bq/kg for 28U, 9.07 Bq/kg for #*Th, and 141.32 Bq/kg for
40K. The mean absorbed dose rate in air was 18.25 nGy/h, while the annual effective
dose equivalent was 0.022 mSv/y. The radium equivalent activity (Raeq) was found to
be 38.75 Bg/kg.

Comparison with global average values shows that all measured parameters fall within
internationally accepted permissible limits. Additionally, the external and internal
hazard indices (Hex = 0.104, Hin = 0.183) were both below unity, indicating negligible
radiological risk.

The study concludes that the soils of the investigated area do not pose any radiological
hazard to the local population. It further recommends the continuation of systematic
radiological surveys to establish a comprehensive national database for background
radiation levels in Libya.

Keywords: Natural Radioactivity, Gamma-Ray Spectrometry, Tarhuna, Radiological
Hazards, HPGe, Libya.
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