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ARTICLE INFO ABSTRACT

This research article aims to study the effect of CdO addition on the radiation shielding characteristics of boro-tel-
lurite glasses in the composition of 50B;03 - (50-x) TeO2- xCdO, where x = 0, 10, 20, 30, 40 and 50 mol%.
These glasses were exposed to gamma radiation and the transmitted gamma photons were evaluated for energies
varying from 15 keV to 15 MeV using Geant4 simulation toolkit. The number of transmitted photons was then
used to characterize the gamma shielding for the studied glasses in terms of linear/mass attenuation coefficients,
MFP, Z., and HVL. The simulation outcomes were theoretically confirmed by using Phy-X software. The beta
(electron) shielding characterization of the involved glasses was also investigated by determining the projectile
range and stopping power using ESTAR software. Additionally, the fast neutron shielding characterization of the
glasses was achieved by evaluating removal cross-section (). The results reveal that the CdO has a small in-
fluence on the shielding performance of the boro-tellurite glasses against gamma, beta, and neutron radiations.
The shielding performance of the boro-tellurite glasses was compared with that of common shielding materials in
terms of MFP. It can be concluded that the boro-tellurite glasses regardless of the concentration of CdO content
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have promising shielding performance to be used for radiation applications.

1. Introduction

In recent years, there has been an increasing interest in Synthe-
sis, structure and physical properties of glasses with different metal ox-
ides such as tellurium and cadmium due to their high refractive in-
dices, high infrared transparency, and good absorption of X-ray radi-
ation [1,2]. Borate glass is one of the well-known glass-forming ma-
terials that are excellent for withstanding high temperatures and neu-
tron absorption [3]. When transition oxides are added to B,O3, the co-
valent lattice of amorphous boron oxide causes significant changes, re-
sulting in the creation of electron sites that accommodate the cations
formed [1-4]. Boron glasses with tellurite added are very promising
for nonlinear optical applications, due to some of its distinctive fea-
tures, such as its high refractive index, low maximum phonon and
low melting point [5]. TeO, is an important glass for-

* Corresponding author.
E-mail address: mohammed.al-buriahi@ogr.sakarya.edu.tr (M.S. AlBuriahi)

https://doi.org/10.1016/j.ceramint.2020.10.168

mer and it needs a modified ion like CdO to easily create the glass sam-
ple. The basic structure form of tellurite glass is TeOy4, a two-pyramid
triangle containing a single pair of electrons (e.g. Te — O — Te bond to
form the glass) [5].

Sustaining the present and future use of radiations such as
gamma-rays, X-radiation, neutrons, and electrons in different ways has
been recognized to hinge majorly on the prevention of undeliberate
and avoidable exposure of the human environment to these radiations.
This to a large extent has made provision of radiation protection pro-
tocols an integral part of radiation science and technology. In any ra-
diation facility, a radiation protection protocol without the identifica-
tion of shielding materials and the provision of structural or source
shields in such a facility is incomplete. Although, many materials have
been used in the past as radiation shields, the use of glass materi-
als of different composites as source or structural shield is gaining
wide acceptance. This is due to the fact that many
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