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Abstract

Soils are natural, cost-effective, and sustainable radiation shielding materials due to their elemental composition,
including high-Z elements for gamma-ray attenuation and hydrogenous content for neutron moderation. While soil-based
shielding has been widely studied, the radiation attenuation properties of soils from the Arabian Peninsula, specifically
Medina, Saudi Arabia, are not well-known. This study evaluates the gamma-ray shielding capability of a Medina soil
sample. Chemical characterization using EDX revealed significant Si, Al, O, and Fe concentrations. Mass attenuation
coefficients (u/p) were calculated using NXCom from 10 keV to 100 MeV, indicating that the photoelectric effect
dominates at lower energies, Compton scattering at intermediate energies, and pair production at higher energies.
Comparison with published data for other soils showed good agreement, confirming Medina soil's potential as an effective
and economical shielding material. This research expands the regional soil shielding property database and supports using
locally available soils for sustainable radiation protection.
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