dgalal) Bpadaill ¢y gal) plad Basan LS pal £ g0 g ok

KK~
A Aol b

o) pud) Caald
(ol dana (uly )

LA

¢ e qalill Gl (e 3aY iy b5 s Jle VA 5 VAR0 alse W) L Lels deidl s did) LadY) L)

Al ikl ) 3 ke A8l Aglle Uy Clagus Ciaa g

hall Jie sball GVl e 2l 3 age Joad Slaal L cleladY) sda caal digall clelady) oda i) die
35 ) Aalall e o ¢ dala alall 8 Gl LedY o) ausl ol alaiin¥) Can 430 LS &l el ) ) g deluall
b Clelady) ol anding Liliphi e i Al daual gl 5 lall HUEDU Liad dpane Aypall clelad) o () 5S5 f

hall E¥lae e el 5 e ledY) z el 5 (o 55l alall g Apapaiial) AxiY)

Ade A8 gl 5 ol s (2l )2 Y Lergiual 2y A 5 aand el g a8 Aakiae 4 e g LS e cllia ¢ Ulls
Lo A e 5 aieail) g g dilie ST U5 Al LY pualall gl 6l el sl LS e aaus

bl ¢elly ) ALYl el sl GlS ja gl 8 Y1 8 L) LS Adlisa) @l sdial) g <l shad) aladial o
tos et (e Aleall ddbin clipdal 8 ALEN alSY) (e ddlide pualic 2T aladin) 15 sdiall &ganll Glan

Jaill AL el 50 A8 ghima Craddind 3 Cilay A 2 Y o) Loy Jaa il dae i aa g atli ¢ Lde aa e el



(e aly g s ga ST aladin) @il Gl Gy e las JulE sae elltn o) WS ol saladl il Jie oo 5l s

A sall Ale bl e dleal) G jal e gll LS jo a8 ) glall

aladll sl ) craadiu) Al Gl Wil aa g8 Y 8 ) Glag¥) (e laa Qa8 ac L clllia Loy adls clld e Slad
(apail dasY1) dpdal) cililaill Lasdial) cililall 8 Lo 5 g ladY) (e dgleal) Gl 2 Y
Bleall o 50l se g i oS Aaladll L& (palaad) 20l zla 55 4 shld) i) Gl el o &5 ¢ Jeall 128 A

gl il A5y all el e

la sl o3 il da gidall ) B A aladiinly (3 sdall) ddlida a\wi}(asm' 1) sl salad I el ral

(Bsodcalsd SV e g A 5T 56 ) Adliae 43 8 <l 550 die Al AaSY alasinly

Fe203 J sl sladl clisnd 5 - CAO-ZN0 ¢ 5 sblad) s - ZNO-SNO2 g 5 shludl cilaud oo ilS jall s

G203 & 5359 sibaall iligus 5

o) yanll Can a3V il Jlaill 43855 ¢ (SEM) el (35 5SIY) pemall aladiinly clisall aaes Cona g 5 8]
Teocg Al el ) vie dppal) 25 Gl (m jai o5 (XRD) Asisad) 2551 2 gal (§ sannal) A g (FTIR)
el Gl (HVL)  deidl) Ciuai 4l s (LAC) (ohaadl o i) Jalae 3yan 25 LeS 550 cal sdsli€ Y ov 5 Aw
Lealatind Say 5 LeladV) Agleall Bl Allad ) ge & il Jeall 138 6 Lgiaad 3 o3 3 Clial) s (of el
Cga ) zla g ladll oLl Sl asm )zl aladi) Al GaliSiul 50 el e s dle s okl Gl

Janl) 13a & Calasl) ol
ol pailiad paat &5 5 ) sdiall aad all s Slua¥) (e zla 30 e g 153 02gd 300 3l Gailiadd) e J saal) o
ToosEe oY Y ) dpanil Al deadiaall il b gie Cliae die zla 3l (e ) 5V 03g) e lalY)

e dsanll &3 LidWinXCom  iseS zali yn alasinly I G i) CBlales ppaat o3 LS (g8 05 S0 5L

Alad aladinly Uy Glasus (e Gleall pailiad aaai e dlld e 3 Ole dball Gl @Y alaal) aladiuly AT Eollaa

rmlal) el ) aladinly g g i€ e VLY 51,V ), 690 il die SN Cuygli Gisall 2ls



ot 530l 7 e o AN a3 e gl 53V 03 aes Of il o yelal 5 5 AN 4 )5yl YA SESTAR

Janll 138 35 Shal cililall i sl )l #ls 3l Jains



Development of Novel Composite Ionizing Radiation Shields for Medical

Applications

By
Saheed Ademola Tijani

Supervised By

Prof. Dr.Yas Al-Hadeethi

ABSTRACT
X-rays and gamma rays were discovered in 1895 and 1900 respectively. Later in the 19" century,
high-energy beta particles also found applications in medicine. Since the discovery of these
ionizing radiations, they have transformed many areas of life like medicine, industry, agriculture
etc. Because of their high usage in medicine especially, there occurred the need for these
ionizing radiations to be shielded in their cause of application due to the evident harmful effects
which resulted from their applications. These radiations are used in diagnostic radiology, nuclear

medicine, radiotherapy and many areas in medicine.

Currently, there exist different polymer composites in the literature which are fabricated for
radiation shielding purposes. Polymer composites are used nowadays because they are lighter,
tougher, easy to fabricate and relatively inexpensive. Different matrixes and fillers have been
used as seen in the literatures in developing polymer composites. Additionally, different heavy

oxide glasses have also been reported for different radiation shielding applications.



However, to the best of our knowledge, few/no research works have considered a biodegradable
polymer matrix like cellulose acetate and few works have also reported the use of more than one
filler in fabricating polymer composites meant for shielding purposes. In addition, very few/no
works have reported the use of transparent glass for radiation shielding purposes especially at

low energies for medical applications (diagnostic radiology).

In this work, cellulose acetate composites and transparent heavy metal oxide glasses were
investigated for their abilities in shielding ionizing radiation for medical applications. Cellulose
acetate (matrix) and different oxides (fillers) were fabricated using the open mould cast
technique; they were tested using x-rays at different voltages (40, 60, 80 and 100kVp). The
composites were: cellulose acetate-ZnO-SnO,; cellulose acetate-CdO-ZnO; cellulose
acetate/Fe,O3; cellulose acetate/Gd,Os. All the samples were characterized using scanning
electron microscopy (SEM) technique, Fourier Transform Infrared Spectroscopy (FTIR) and X-
ray powder diffraction (XRD) technique. The samples were exposed to x-rays of voltages: 40,
60, 80 and 100kVp. The linear attenuation coefficient (LAC) and half value layer (HVL) of the
samples were determined. The results showed that all the samples considered in this work are
potential shielding materials that could be used for medical application. Furthermore, the
transparent erbium zinc tellurite glass systems and transparent bismuth tellurite glass systems
were investigated in this work. The physical properties of these glasses were obtained from the
literatures. The radiation shielding properties of these glasses were determined at average
energies used in diagnostic radiology (20, 30, 40 and 60 keV). The mass attenuation coefficients
were determined using WinXCom computer program while other parameters were obtained
using the relevant equations. Moreover, Beta particles shielding properties were also determined

using the transparent bismuth tellurite glass system at 1.495, 1.71 and 2.26 MeV using ESTAR



computer program and other necessary equations. The results showed that all these transparent

glasses are potential substitute for lead glass at the energies considered in this work.



