


i | et
@ ASUNET

danaladl Cla ghuall 4505




ot | e

@ ASUNET

dnalall Cila glaall ASLE

{ @ ASUNET

ol

4 { A waw Y j B By
Jlaadl 8 REE W AaDAY) s dd Jasald

@ |

% 40-20 (r Ad dugh 5 dasia 20 — 15 ¢

To be kept away from dust in dry cool place of
15 — 25¢ and relative humidity 20-40 %




;‘.:}u‘-_};\ ks 5im3‘? M.S._._.

| 3
|2

el | S
@ ASUNET |

3




et e i s
& ASUNET

danalall Cila glaall S0




Department of Physics
Faculty of Science
Ain Shams University

Study of Different Spectral
Radiation on
Fabricated Textile Polymers

THESIS

Submitted For the Partial Fulfillment
of M.Sc. Degree in Physics

To

Physics Department, Faculty of Science,
Ain Shams University

By
13 Mohamed M. M, Saad
VA0S

B.Sc. in Physics, 1992

February, 1999

1%



- 4



Study of Different Spectral Radiation on
Fabricated Textile Polymers

THESIS
Submitted For The Partial Fulfillment
Of M. Sc. Degree In Physics

To

Physics Department, Faculty of Science,
Ain Shams University

By

Mohamed M. M. Saad
B.Sc. in Physics, 1992

Supervisors

Prof. Dr. M. H. Talaat
Head of Physics Department,
Faculty of Science,

Ain Shams University.

Assistant Prof. Dr. L. A. Abdel- Wahab M YJ}

Solid State and Electronic Accelerators Department,
National Center For Radiation Research and Technology.







\SON
sl
e o~

Jom—
=]
==

3t

Y

|

MY,
o’ e Y







ACKNOWLEDGEMENT

The author wishes to express his deep appreciation to

Prof.Dr. NMohamed H. Talaal, Head of Physics Department,
Faculty of Science, Ain Shams University, Cairo,Egypt, and
Assist. Prof. Dr. Lobna A. Abdel-Wahab, Solid State and
Electronic Accelerators Department, National Center for Radiation
Research and Technology (NCRRT), Egyptian Atomic Energy
Authority, for propesing and planning this investigation and their
continuous encouragement, valuable suggestions, capable
supervision and reading throughout the manuscript have rendered
the realization of this research work to be possible.

1 wish to express my deep thanks to my dear Prof. Dr. Eng.

Mahmoud S. Morsy, Head of the Mechanical Measurements
of Textiles Dept., Chemical Metrology and Safety Division, NIS,

Giza, Egypt ; Prof. Dr. Eng. Walaa Diab, Head of the Textile
Dept.; Faculty of Home Economic, Al-Azhar University and Prof.
Dr. Nabila, I. Al-Saied, Vice Head of the Applied Physics

Devision, NIS; for their beneficial helps and encouragement
during my research work and sure up till now.

Many thanks are indebted to Prof. Dr. Adel Basuoni,
and the Assist. Researchers: Khaled MHNagar; Mohamed AE; Mbstafa M.
Mackawy; Moliamed Abdel-Fatah; FssamM. Mohiamed and Abdel-Azez, A ; NIS, Giza
Egypt, for their cooperation and encouragement during this work.

The author sends his deep thanks to his dear colleagues,
Res. Assistants; Aml B0basy; Dalia M. Bssa ; Sehiam Ahmed; Waiza M Sheta;

Rahab Ismagel ; Saher Fawzy amd bvan, M Othman; Textile and Polymer
Department, NIS, Giza Egypt, for their great help and
encouragement during this work and sure up till now.

Many thanks are indebted to my brother Res Assist. Gamal

Abdel Wahed; Solid State and Electronic Accelerators Department,
NCRRT, Cairo Egypt, for his great help and cooperation.



The staff members of the Solid State and Electronics Department,
NCRRT, Cairo Egypt, especially the Assist. Profs. Drs. Lalina A. Abdel-Wahab :
Sanga, F. ; Tarek Al-Mongy ; Hassan Afidel-Rahem: Ahmad Asfioor- Hateem A and the Prof.
Dr. Maged Al F; as well as my dear colleagues, Assist. Researchers: amal
Shaheen; Mervat M; Kareman M.; Ihrahim Al-Kholy: Mohamed R; Emad, A.; Ashral, M,
Yasser, M. and Mrs. Rateba A., are greatly acknowledged for their deep
beneficial helps during my research work and sure in the future.

At last, twish to express my deep thanks to my dear Prof. Dr. Haroon
A. Madkoor, Head of the Physics Dept, Faculty of Education, Suez Canal

University, Suez Egypt; and Dr. Bahgat,M.; as well as my dear colleagues, *
the Teaching Assistants: Mostafa M. Hossam, A; Allam, M; Mohamed Kayed;

Mohamed Abd Rapo; Taha, M Farg, M. Yasser Amoon; Mamdooh, M.: Mahmoud &l-
kestawy; Ehab, E; Amna, A; Amera, M.; and Mrs. Hoda, M., Physics, Chemistry and

Mathematics Depts., Faculty of Education; Suez Canal University; for their
beneficial helps and encouragement during this work and sure up till now.

Many thank are indebted to my great dear colleagues, the Teaching
Assistants: Ayman Khalefa; Ahmed Ragab: Ali Feaad and Adel, M., Faculty of
Engineering for Petroleum as well as my dear friends, the Teaching
Assistants: Hamed, M. and Sherief, M.: Faculty of the Industrial Education: for
their cooperation and encouragement during this work.

Mohamed M.M.Saad

"



Contents

Subject Page
List of Figures R i
List of Tables vii
Abstract 1
Introduction 4
Chapter (I)

THEORETICAL ASPECTS AND THE PHYSICAL
PROPERTIES OF POLYMERS

[.1 Structure of Textile , 9
1.2 Effect of the Ionizing Radiation on Polymers 10
I.3 Use of Polymers in Nuclear Reactors 15
1.4 Effect of the Natural Daylight Exposure on Polymers 16
1.5 Solar Radiation 17
I.6 Degradation of Polymers by Solar Radiation 17

1.7 The Photolytic Degradation of Textiles by the Action of Light 19

1.8 Characteristics of the Weather in Egypt 23
1.9 Use of Photodegradation Processes of Polymers 24
Chapter (II)

EXPERIMENTAL TECHNIQUES

II.1 Fabrics 25
1.2 Methods of Assessing the Polymer Degradation 25
I1.2.1 Thermal Analysis 25

1- Differential Thermal Analysis (DTA) 27



2- Thermogravimetry Analyzer (TGA)
3- Kinetics Study of Decomposition

a- Evaluation of the Activation Energy
of the Decomposition

I1.2.2 Optical Spectroscopy Technique
11.2.2.1 The Colour Measurements

a- The Determination of the Tristimulus and
Chromaticity Coordinates Values

b- Whiteness (W) and Yellowness (YT)
Indices

c- The Quantification of the Colour Differences

I1.2.3 D.C Electrical Conductivity Measurements
for the y-Irradiation Samples

I1.2.4 Mechanical Testing

1- Tensile Strength (T.S.) and Elongation %
at Break (E%) Measurements

I1.2.5 The Ultra Sonic Cleaner Equipment
IL.2.6 Irradiation Facilities
a- The Artificial Irradiation Source (y-Rays)
b- Natural Daylight Source

I1.3 Climatic Conditions

.29

29

29

31

31

33

34

34

36

38

41

41

43

43

43

46



