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Abstract

In this research, we studied parameters of xBi,0,~(50-x)PbO-20B,0,-30Si0, by x = 2, 4, 6, 8,

and 10 mol.% glass system for radiation shielding. These parameters were mass attenuation

coefficient, effective atomic number, half-value layer and mean free path. All parameters were

estimated by using Phy-X/PSD software at an energy ranging from 10~ to 10° MeV. The results were

presented that mass attenuation coefficient was increased with increasing Bi,O, content and

decreased with increased energy. These events of radiation parameter were separated into three

processes including photoelectric absorption, Compton scattering and pair production at low, medium

and high energy ranging, respectively. The glass sample in 10Bi,0,-40PbO-20B,0,-30Si0O, formula

had mass attenuation coefficient and effective atomic number highest value while the half-value layer

and mean free path had the lowest value. These results indicated that this sample had excellent

potential and could be applied as a radiation shielding material.

Keywords: Glass, Radiation shielding, Mass attenuation coefficient
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Table 1 The chemical compositions and

density of glasses system

Code Bi,0, PbO B,0, SiO, Density

(F0.01
g/cms)

Ex1 2 48 20 30 4.27

Ex2 4 46 20 30 4.30
Ex3 6 44 20 30 4.33
Ex4 8 42 20 30 4.35

Ex5 10 40 20 30 4.37
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Figure 1. MAC of Exs at energy range 107 to

10° MeV
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Figure 4. MFP of Exs at energy range 10 to
10° MeV
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