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Abstract

Abstract

The physical and chemical structural changes occurred
due to the electron beam irradiation of PVA/V,0s and
PVA/PVP/V,0s composites were investigated. A series of poly
(vinyl alcohol)/poly (vinyl pyrrolidone)/vanadium pentaoxide
xerogel composites were prepared in different ratios and
exposed to different electron beam irradiation doses. Changes in
the physico-chemical properties of composites with increasing
irradiation dose were investigated using Fourier transformer
infrared spectroscopy (FTIR), UV/VIS spectrophotometer, X-
ray diffraction (XRD), and thermal gravimetric analysis (TGA).
The analysis using FTIR, UV/VIS, X-ray, XRD, FTIR
spectroscopy reveal that the characteristic stretching frequencies
for the prepared PVA/V,0s5 and PVA/PVP/V,05 composites are
shifted towards lower frequencies side, as compared to PVA
and PVA/PVP composites. Also, the FTIR investigation
suggests that the inorganic and organic components strongly
interact during processing and irradiation manifested that
(PVA/PVP) blends were misible blends. XRD data illustrate
that PVA/V,05 and PVA/PVP/V,0s have many aggregated
pores which have been reduced due to the homogenous

distribution of V,0s in polymer matrix. Also, the diffraction




Abstract

patterns of PVA/V,05 and PVA/PVP/V,05 composites show
broad and lower peaks as compared with PVA and PVA/PVP
matrixes suggesting a decrease in the crystallinity of V,0s
loaded matrices. Therefore, XRD indicates that the polymer
matrix PVA and /or PVA/PVP are intercalated within the
interlayer region of the V,0s. UV/VIS investigation indicated
that either irradiation or loading the polymer matrix with
various content of V,0s affect the absorption bands and optical
properties of the hybrid composite compared with pure PVA
and PVA/PVP composite. TGA study indicates that the thermal
stability of PVA/V,05 and PVA/PVP/V,05 composites was
enhanced as compared with unhybridized ones as a result of
either irradiation or V,05 loading. The crystalinity degree of the
matrix changed due to the blending, xerogel addition and/or

irradiation process.




AIM OF THE WORK

The present work aims at:

Understanding the change in structure, degree of
crystalinity the composites occurred due to the exposure to
Electron beam, blending, and addition of vanadium pentaoxide
xerogel to the polymer blends of poly (vinyl alcohol)/poly
(vinyl pyrrolidone). The association of polymer matrix with
inorganic component may exhibit synergic behavior leading to
added functionalities to parent materials and consequent

potential applications in varies fields.



CONTENTS

CHAPTER I
INTRODUCTION

1.1 Organic and inorganic matrix and its applications
1.2 Poly (vinyl alcohol) PVA
1.3 Poly (vinyl pyrrolidone) PVP

1.4 Polymer Blends
1.5 Miscibility of blend

1.6 The vanadium oxides

1.7 The vanadium oxides xerogel

1.8 General consideration on radiation chemistry

1.9 Basic of radiation chemistry

1.10 Machine source

1.10.1 Electron accelerators

1.11 Interaction of electron beam radiation with matter

1.11.1 Elastic scattering

Page

~N oo o B~ O w NP

11
12

13

13



1.11.2 Inelastic scattering

1.12 Characteristic of electron radiation

1.13 Industrial application of electron beam processing

1.14 Advantages of radiation processing
CHAPTER 11
Literature Reviews

CHAPTER III

Material and Experimental Apparatus

3.1 Materials

3.1.1 Polyvinyl alcohol, PVA

3.1.2 Polyvinyl pyrrolidone, PVP

3. 1.3 Vanadium Pentaoxide, V,05

3.1.4 Hydrogen peroxide, H,O,

3.13. Drug Release from The Polymeric Hydrogel
3.2 Sample preparation

3.2.1 Synthesis of vanadium pentaoxide xerogel, V,05.nH,0

2.2 Preparation of the PVA films3.

3.2.3 Preparation of Poly (vinyl alcohol)/Poly (vinyl pyrrolidone)

(PVA/PVP) films
3.2.4 Preparation of the PVA/V,05.nH,0 films
3.2.5 Preparation of the PVA / PVP / V,05.nH,0 films

3.3. Experimental apparatus and techniques

14

15

16
18

20

40
40
41



3.3.1 Electron beam accelerator

3.3.2 Irradiation process

3.3.3 Thermal analysis

3.3.3.1 Thermogravimetric analysis, (TGA)

3.3.4 Spectroscopic analysis

3.3.4.1 Fourier transform infrared spectrometry, (FTIR)
3.3.4.2 Ultraviolt/visible spectroscopy, (UV/VIS)

3.3.5 X-ray diffractometry

CHAPTER 1V
RESULTS AND DISCUSSION

4.1 Fourier transform infrared (FTIR)

4.2 The X-ray diffraction

4.3 Ultravilot/visible spectroscopy, (UV/VIS)

4.3.1 Ultraviolet (visible absorption spectroscopic studies)
Thermogravimetric analysis, (TGA) 4.4

Summary

REFERENCES

41
41
42
42
42
42
43
43

44
60
77
77
90
105
110



Table 1
Table 2

Table 3

Table 4

Table 5

Table 6

List of Tables

Industrial applications of electron beam processing

FTIR Spectral assignments of pure PVA and PVA/ PVP (80 /
20 wt %) samples

The characteristic parameters of XRD data, (diffraction angel
(20), peak intensity, width, (FWHM), and peak area)

The characteristic parameters of XRD data, (diffraction angel
(20), peak intensity, width, (FWHM), and peak area)

The initial temperature (T;), and temperature of first (T,),
second (T,), third (T3) degradation steps, temperature at 50%
weight loss (T4) and infinity weight loss (Ts) of irradiated and
unirradiated PVA

The initial temperature (T;), and temperature of first (T,),
second (T»), third (T;) degradation steps, temperature at 50%
weight loss (T,4) and infinity weight loss (Ts) of irradiated and
unirradiated PVA/ (0.01, 0.015) g xerogel

Page

17

50

70

76

92

98



Figure (1)

Figure (2)

Figure (3)
Figure (4)

Figure (5)

Figure (6)

List of Figures

FTIR spectra of unirradiated and irradiated PVA samples
(@) Pure PVA (0.0 KGY), (b) Pure PVA (10 KGY), (c)
Pure PVA (25 KGY)

FTIR spectra of unirradiated and irradiated PVA/PVP
(80:20 wt %) samples (a) PVA/PVP (80:20 wt %) (0.0
KGY), (b) PVA/PVP (80:20 wt %) (10 KGY), (c)
PVA/PVP (80:20 wt %) (25 KGY), (d) PVA/PVP (80:20
wt %) (50 KGY)

FTIR spectra of xerogel sample

FTIR spectra of unirradiated and irradiated PVA/0.01
V,05 xerogel samples (a) PVA/0.01lg xerogel (0.0
KGY), (b) PVA/0.0lg xerogel (10 KGY), (c)
PVA/0.01g xerogel (25 KGY), (d) PVA/0.01g xerogel
(50 KGY)

FTIR spectra of unirradiated and irradiated PVA/0.02g
V,0s xerogel samples (a) PVA/0.02g xerogel (0.0
KGY), (b) PVA/0.02g xerogel (10 KGY), (c)
PVA/0.02g xerogel (25 KGY), (d) PVA/0.02g xerogel
(50 KGY)

FTIR spectra of unirradiated and irradiated PVA/
PVP/0.005g V,0s xerogel samples (a) PVA/0.005¢g
xerogel (0.0 KGY), (b) PVA/0.005g xerogel (10 KGY)

Page

48

49
51

55

56



Figure (7)

Figure (8)

Figure (9)

Figure (10)

Figure (11)

FTIR spectra of unirradiated and irradiated PVA/
PVP(80:20 wt%)/0.02V,05 xerogel samples (a) PVA/
PVP(80:20 wt%)/0.02g xerogel (0.0 KGY), (b) PVA/
PVP(80:20 wt%)/0.02g xerogel (10 KGY), (c) PVA/
PVP(80:20 wt%)/0.02g xerogel (25 KGY), (d) PVA/
PVP(80:20 wt%)/0.02g xerogel (50 KGY)

X-ray diffraction spectra of unirradiated and irradiated
PVA samples (a) Pure PVA (0.0 KGY), (b) Pure PVA
(10 KGY), (c) Pure PVA (25 KGY), (d) Pure PVA (50
KGY)

X-ray diffraction spectra of unirradiated and irradiated
PVA/PVP (90:10 wt %) samples (a) PVA/PVP (90:10 wt
%) (0.0 KGY), (b) PVA/PVP (90:10 wt %) (10 KGY),
(c) PVA/PVP (90:10 wt %) (25 KGY), (d) PVA/PVP
(90:10 wt %) (50 KGY)

X-ray diffraction spectra of unirradiated and irradiated
PVA/PVP (80:20 wt %) samples (a) PVA/PVP (80:20 wt
%) (0.0 KGY), (b) PVA/PVP (80:20 wt %) (10 KGY),
(c) PVA/PVP (80:20 wt %) (25 KGY), (d) PVA/PVP
(80:20 wt %) (50 KGY)

X-ray diffraction spectra of unirradiated and irradiated
PVA/PVP (70:30 wt %) samples (a) PVA/PVP (70:30 wt
%) (0.0 KGY), (b) PVA/PVP (70:30 wt %) (10 KGY),
(c) PVA/PVP (70:30 wt %) (25 KGY), (d) PVA/PVP
(70:30 wt %) (50 KGY)

58

62

63

64

65



Figure (12)
Figure (13)

Figure (14)

Figure (15)

Figure (16)

X-ray diffraction spectra of xerogel sample

X-ray diffraction spectra of unirradiated and irradiated
PVA/V,0s5 xerogel samples (a) PVA/0.015g xerogel (0.0
KGY), (b) PVA/0.015g xerogel (25 KGY), (c)
PVA/0.015g xerogel (50 KGY)

X-ray diffraction spectra of unirradiated and irradiated
PVA/PVP (90:10 wt %) /V,0s xerogel samples (a)
PVA/PVP(90:10 wt %)/0.005gV,0sxerogel(0.0KGY),(b)
PVA/PVP (90:10 wt %)/0.005gV,05 xerogel(10 KGY),
(c) PVA/PVP (90:10 wt %)/0.0059V,05 xerogel (25
KGY), (d) PVA/PVP (90:10 wt %) /0.005gV,0s xerogel
(50 KGY)

X-ray diffraction spectra of unirradiated and irradiated
PVA/PVP (80:20 wt %) /V,0s5 xerogel samples

(a) PVA/PVP (80:20 wt %) /0.005g xerogel (0.0 KGY),
(b) PVA/PVP (80:20 wt %) /0.005g xerogel (10 KGY),
(c) PVA/PVP (80:20 wt %)/0.005g xerogel (25 KGY),
(d) PVA/PVP (80:20 wt %) /0.005g xerogel (50 KGY)
X-ray diffraction spectra of unirradiated and irradiated
PVA/PVP (70:30 wt %) /V,0s xerogel samples

(@) PVA/PVP (70:30 wt %) /0.005g xerogel (0.0 KGY),
(b) PVA/PVP (70:30 wt %) /0.005g xerogel (10 KGY),
(c) PVA/PVP (70:30 wt %) /0.005g xerogel (25 KGY)

67

69

73

74

75



