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Tém tit

Vat liéu polyme, véi trong lugng nhe, chi phi thép va it doc hai, c6 cac ing dung
tiém ning trong viéc che chin buc xa tia X. Viéc nghién ciru hé sé suy giam khéi (MAC)
ctia polyme 13 can thiét cho cac Gmg dung trong do liéu birc xa, va hd trg lya chon vat liéu
che chin burc xa tbt dé sir dung lam vat li¢u tuong duong véi mo, va mét na bilrc xa.

Trong nghién ctru nay, MAC ctia mot sb vat lidu polyme, cu thé 1a polybutylen
terephthalate (PBT), polyethylene (PE), polyether ether ketone (PEEK), polyoxymethylene
(POM), polytetrafluoroethylene (PTFE) va polyvinylidene fluoride (PVDF) cho céac tia X
c¢6 nang luong trong khoang 8-30 keV dugc xic dinh bang thuc nghiém va méd phong
Monte Carlo dya trén hinh hoc truyén qua str dung dau do Si(Li) ¢6 chuan tryc. Két qua
cho thay, MAC cua tit ca cac polyme duoc khao sat déu giam nhanh khi ting ning luong
tir 8 keV dén 16 keV, va giam cham hon trong khoang tir 16 keV dén 30 keV. Bén canh
d6, cac két qua thyc nghiém va moé phong duge so sanh véi gia tri 1y thuyét (co so dit lidu
tham chiéu tiéu chudan XCOM). D sai biét tuong dobi giita cac gid tri thuc nghiém va 1y

thuyét, giita cac gia tri mo phong va 1y thuyét 1an luot nhd hon 5% va 4%.

Tir khoa: hé sb suy giam khdi, polyme, tia X.
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Abstract

Polymeric materials, which are light in weight, cost-effective, and less toxic, have
potential applications in X-ray shielding. The study of mass attenuation coefficients
(MACs) of polymers is necessary for applications in radiation dosimetry, and aids in the
selection of good radiation shielding materials for use as tissue-equivalent materials, and
radiation masks.

In this work, the MACs of some polymeric materials, namely polybutylene
terephthalate (PBT), polyethylene (PE), polyether ether ketone (PEEK), polyoxymethylene
(POM), polytetrafluoroethylene (PTFE), and polyvinylidene fluoride (PVDF) for X-rays
with energies in the range of 8-30 keV were determined by experiment and Monte Carlo
simulation based on transmission geometry utilizing a collimated Si(Li) detector. The
MAC of all investigated polymers reduced quickly with the increase in energy from 8 keV
to 16 keV and decreased more slowly in the range from 16 keV to 30 keV. Besides, the
obtained experimental and simulated results were compared with theoretical values
(XCOM standard reference database). The relative deviations between the experimental
and theoretical values, between the simulated and theoretical values, are less than 5% and

4%, respectively.
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