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ABSTRACT

Abstract: The present study has focused on the development of technologically viable and efficient
X-ray and y-ray shielding materials to meet the safety requirements for use in medical radiation
facilities, nuclear research laboratories, aerospace industry and so on. Light-weight and lead-free
polymer composites have been synthesized by reinforcing high-Z metal oxide additives such as
bismuth (I11) oxide (Bi»Os3), micro-/nano-tantalum (V) oxide (Ta20s) and Bi>Oz decorated graphene
oxide (GO) fillers (BGO) of varying loading into sodium alginate (SA) and epoxy resin polymers.
The composites were characterized for their physical, microstructural, thermo-mechanical and
viscoelastic properties using various techniques such as X-ray diffraction (XRD), Fourier transform
infrared spectroscopy (FTIR), Raman spectroscopy, energy dispersive X-ray analysis coupled
scanning electron microscopy (SEM-EDX), thermogravimetric analysis (TGA), universal tensile
testing machine (UTM) and dynamic mechanical analysis (DMA). Shielding effectiveness of the
developed composites were studied using CdTe and Nal(TI) detector spectrometers in the energy
range (30 — 1332 keV) of medical and industrial interest. Overall, the composites developed in this
study are found to be human-safe and eco-friendly radioprotective materials.
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