CHAPTERI1
INTRODUCTION
1.1 Introduction

Conversion of the energy of f particles (emitted upon radioactive decay of

unstable isotopes) into a corresponding ber of fluorescence quanta is known as

scintillation. Through collisions ‘the pe G ote nearby atoms or molecules to
electronically excited statesse sable of emil scence. The number of excited
eparticles, that is, on the decaying

states generated depen
isotope. Since it was f} w\ plignomenon has been exploited
for detection, countin .. ctive radiation [1]. Inorganic
materials such as thalli il fn-doped sodium iodide [3],
\\’- scmtlllators particularly, 2,5-

and can be tuned to emit over

bismuth germinate [
diphenyloxazole (PPO
the whole visible spectfim \ ’POs range from solid-phase
: of "protein activity and potassium
signaling to radloanalytlcal hemisity and bion ule sensing [6].
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radiation from >H (trifitim) or '*C decay [7]. Liquid sct
suitable scinti oudg[ﬁ ﬁﬁf‘ gﬁ ﬁ rcially. Although this
technique has ;lﬁ ance, disposal of the
weakly radioactive organic liquid dvaste is problematic [8]. Ther need for further
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has been in evidence over the past decade. Ideally, the radioactive waste should be

The liquid ‘-(577 : or the detection of weak

tillation counters and many

stored in as compact form as possible, and the work necessary to bring it to this state

should be kept to a minimum.

There is, therefore, growing interest in polymeric scintillators that can be used
for measuring samples stemming from biological, pharmaceutical, and medical

research or diagnostics [9]. Polymeric scintillators can be made into a variety of sizes
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and shapes such as thin film, rod, plate or cylinder and can be used over a broader

range of temperatures than liquid scintillator. Polymeric scintillators usually consist of
an organic fluorescent compound mixed with a polymer [10]. In fact, 2,5-
diphenyloxazole has been blended into a polymer in order to fully exploit its eventual
sensing properties in radioanalytical chemistry technology. Unfortunately, the
leaching of 2,5-diphenyloxazole from the polymer was detected after long time
exposure to radioactive radiation [11]. Leaching occurred because PPO was not

chemically incorporated in the polyme trix. Accordingly, the objective of this

functionalized with covaleatly bound PPO ries fter the appropriate monomers
containing PPO moieties . Theyswere polymerized by condensation
and free-radical poly ield pe sy containing PPO scintillant
cspectively. The properties of the
PPO functionalized and {ich as their therma 'roperties, optical properties

W
and counting efficiency i ihg"H'radiofictivity Were determined.

1.2 Objective

The aim of thls research i ﬁ; } } 1zéspolymers containing a 4-chloro-2,5-
diphenyloxazole maied ________,:,; t side chains.
1.3 Scope of the reseamh m
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with vanousqéubstltuents on par@ position of Enzene ring, H OCHj3, NO, and
WG GRH 3171371815
1.1 Synthesis of benzoyl cyanide derivatives
1.2 Cyclization reaction of benzoyl cyanide derivatives with a
corresponding benzaldehyde
1.3 Reduction of  4-(4’-chloro-5'-phenyloxazol-2'-yl)-benzaldehyde
derivatives with sodium borohydride
1.4 Substitution reactions of [4-(4'-chloro-5'-phenyloxazol-2'-yl)-

phenyl]-methanol derivatives
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Preparation of polymers containing 4-chloro-2,5-diphenyloxazole substituents via

the free-radical polymerization of methyl methacrylate (MMA) and monomers
containing substituent 4-chloro-2,5-diphenyloxazole moieties.

Preparation of polymers containing 4-chloro-2,5-diphenyloxazole moiety in the
backbone via condensation polymerization of 4-chloro-2,5-bis-(4'-fluorophenyl)oxazole
and bisphenol A

Characterization of polymers

Determination of the optical properti¢siof both types of polymers and 4-chloro-

2,5-diphenyloxazole derivagives | ]
Determination of the scintill i @ types of polymers and 4-
— i >

chloro-2,5-diphenyloxaze
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