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The study was conducted to explore the effects of lanthanum oxide (La,O,) on the physical, mechanical, and
nuclear shielding properties of six Boro-Silicate glass compositions (S1 to S6), with La,O, concentrations rang-
ing from 10 to 35 mol%. Mechanical properties, including Young’s modulus, bulk, shear, longitudinal moduli,
microhardness, and Poisson’s ratio, were evaluated using the Makishima-Mackenzie model. Results show
that increasing La,O, content enhances the glass density and elastic properties, while slightly reducing mi-
crohardness due to increased network rigidity. Gamma-ray shielding characteristics were investigated across
the 0.015-15 MeV energy range using both the MCNP5 simulation code and XCOM software. Key parameters
assessed included mass attenuation coefficient (um), half-value layer (HVL), effective atomic number (Zeff), ra-
diation protection efficiency (RPE), and buildup factors (EBF and EABF). The S6 composition (45B,05-10Si0,~
10Ca0-35La,0,) exhibited the best performance, achieving the highest um, Zeff, and RPE, and the lowest
HVL, EBF, and EABF offering 100% X-ray attenuation between 10-150 keV and excellent gamma shielding
at higher energies. Neutron shielding capability was evaluated through the macroscopic effective removal
cross-section (XZR), with S1 showing the highest value and S6 performing comparably to conventional materi-
als like graphite, concrete, and basalt magnetite. Additionally, the mass stopping power (MSP) and projected
range (PR) of protons and alpha particles were analyzed using the SRIM code across 0.01-15 MeV. The S6 glass
again demonstrated superior performance, with the lowest MSP and shortest particle ranges. Overall, these
results confirm that La,O,-doped Boro-Silicate glasses, particularly the S6 composition, are highly effective
for shielding against X/gamma rays, neutrons, and heavy ions. Their versatility makes them suitable for use
in medical diagnostics, nuclear waste containment, and radiation protection infrastructure.
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