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Abstract | The present study provides a characterization of the structural, thermal, and radiation- shielding properties of high-density

polyethylene (HDPE) composites doped with zinc oxide (ZnO) nanoparticles and melanin, with the aim of enhancing X-ray
protection efficiency and improving resistance to ultraviolet (UV) radiation. The samples were characterized using Fourier-
transform infrared spectroscopy (FTIR), thermal analysis (TGA), and by calculating radiation-shielding parameters using
XCOM simulations for different concentrations of ZnO and melanin ranging from 0%, 10%, 15%, and 20%. FTIR results
showed clear evidence of successful incorporation of the fillers within the polymer matrix, while TGA measurements indicated
thermal stability of the samples up to approximately 420 °C. XCOM results demonstrated an improvement in radiation-
shielding performance, represented by an increase in linear attenuation coefficients and a reduction in mean free path within
the energy range of 20~60 keV. The effect of exposing the samples to UV radiation at a wavelength of 254 nm for 312 hours
was also investigated. Overall, the findings confirm that the addition of ZnO and melanin enhances the structural properties,
thermal stability, and radiation-shielding capabilities of HDPE for medical applications, particularly in dental radiology.




uﬁu ZGUSY e culii gl ilS al dgelad) dlaal) ) 538 5 2 5l al) s S 5l (aibiadll Tina 5 2l all o2 a5
s Atianal) AxBY) (e laal) LS Cpua Cags 0aidhaal) 5 4 5l (ZnO) i ) 23S laguns 2ankaall (HDPE)
oalsall dulyo ((FTIR) &l peal) cand 4aiY) Lildaa aladiuly Glisl) Cina s 8 Lsdid) (558 2a3Y) 4a5lia
2l (g dilina 38058 XCOM 8lSlas aladiuly Luelad) Lleall CBlalae Gilua ) BLaYl (( TGA) L)l
7 sle Bl s SUL FTIR i < yelsl | (ZnO-Mel: 0%,10%15 and %20%) csbe 7155 cuidlaall 5 <li 3
LS 2% 420 s () daay Aipall Gl ya 151000 TGA @l Cania ol Laiyy ¢y yadd sall 48 giaal) Jala <l pial)
5al) ddlual) aliasly el o il cO e lii ) 8 Jiad o eladYl oY) i sl XCOM @il cuiy
254 s Jshy i) (58 gladD Ciliall Gy pad a6 Al ) 23 WS ke V 6020 Jas o Ao siall
DYy 4S5l Gaibiadll Gauad 8 agan (uially ZnO dilia) of i) sda 2S48 Aol 312 5aal i il

DY) dmil (8 bl g el (b dall Jaall (8 HDPE el sl a8 anZill Gl 55 () sl




