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Original Article
Abstract

Background: Using shields is considered one of the most critical tools for ionizing radiation. Recently, to enhance the
properties of shields alongside ease of use and their dimensions, the incorporation of shields containing nanoparticles
has garnered significant attention. This study aims to investigate tellurium compounds containing bismuth oxide
(Bi203) nanoparticles as radiation shielding based on the standard parameters of radiation shielding evaluation.

Methods: In this study, while conducting an initial assessment of the performance of tellurium glasses as
radiation shields, the role of adding Bi2O3 nanoparticles in improving the protective properties of these glasses
against photon radiation was investigated using the Monte Carlo code MCNPX. The performance assessment
was conducted using parameters such as mass attenuation coefficient (um) and transmission factor (TF). The
energy range of incident radiation for tellurium glasses with micro and nanostructures was from 15 keV to 300
keV. Furthermore, the effect of nanoparticle dimensions on the performance of radiation shields was examined
and discussed.

Findings: The simulations show that the improvement of pm has a direct relationship with the reduction of the
dimensions of nanoparticles. Also, increasing the weight percentage of bismuth in the protection increases pum so that
the best protective role is assigned to the composition that contains nanoparticles with the highest weight percentage.

Conclusion: The results indicate that tellurium glasses containing bismuth nanoparticles provide better radiation
shielding than the absence of nanoparticles. Moreover, the presence of bismuth particles in nanometer
dimensions creates superior radiation shields compared to particles in micrometer dimensions.
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