Y|
(G & s
r&’tﬁﬂcﬁ é}éj&}m‘w a
&l f
Ere e )3 ad )

aalaall ) 31a

(76) Y o g
52 2



Dedication
-To those who demonstrate daily that is possible our parents.

-To the big heart our brothers and sisters.
-To the taste of the most beautiful moments my friends.

-to those who helped us along the path of knowledge our teachers.



Acknowledgment

-First we thank Allah.

-All praises to our beloved and respected teacher MR: Ali Suleiman

-Thanks for all staff of NDT department in petroleum technical center
(PTC) Mr. Mohamed Abdulla Noradeen.

-Thanks for all without home it was almost impossible for us to complete

this project.

-Finally we thank college of science in Sudan University of science and

Technology.



Abstract

In this research investigations on the application of XRF method with the
helium system for liquid analysis and for the determination of the
composition of river water and purified water have been presented. The
applied procedure allows determination of various elements in broad

concentration range of analyzed elements as function of temperature

variation.



Laliioll
(e Gtie Jalanl @llh g XRF Glankat (3 3k (gas) (e (38l o5 Caal) 138 8

LLBJJL_\M\:\AM::J\)Q\AAJJ@:\J\JS(‘)@_J\;:LA}):\XS.A;:LA);‘«LA.“
cw\gadpﬂ\)mhﬂ\)ﬁ\)ﬁumé\ﬁﬁ \AJ@}SJ\);M



Table of contents

No | Content Page No
1| A Sy i
2 Dedication i
3 Acknowledgments ii
4 | Abstract \Y
5 | paldiud v
6 | Table of contents vi
7 List of tables IX
8 List of Figures X

Chapter One: Introduction

1.1 | Introduction 1

1.2 | Aim of study 1

1.3 | Problem of Study 2

1.4 | Methodology 2

1.5 | The research Layout 2

1.6 | Literature Review 3

1.7 | Electromagnetic Spectrum 3

Vi




Chapter Two: Physics of X-ray

2.1 | The Physics of X-ray 6
2.1.1 | Characteristic of X-rays 7
2.1.2 | Nomenclature Used 8
2.1.3 | Emission of X-rays 9

2.2 | Production of X-ray 11
2.2.1 | X-ray Tube 12

2.2.1.1 | Side window Tube 12
2.2.1.2 | End window Tube 13

2.3 | Interaction of X-rays with matter 15
2.3.1 | Photoelectric Effect 16
2.3.2 | Compton Scattering 17
2.3.3 | Pair Production 19

Chapter Three: X-Ray Fluorescence (XRF)

3.1 | X-Ray Fluorescence (XRF) 20

3.2 | Principles of X-Ray Fluorescence 21
3.2.1 | X-ray Excitation 21
3.2.2 | Electron Excitation 22

3.3 | Fluorescence Yield 23

3.4 | Sample Preparation 24
3.4.1 | General Liquid Sample Preparation 25
3.4.2 | Alternative Liquid Sample Preparation 26

Vi




Chapter Four: Result and Discussions

4.1 | Materials and Methodology 27
4.1.1 | Apparatus and equipment 27
4.1.2 | Method 27

4.2 | Results 28

4.3 | Discussion 32

4.4 | Conclusion 33

4.5 | Recommendations 34

References 35

viii




List of Table

Table Content Page No
1.1 | Spectrum of Electromagnetic Radiation 4
4.1 Elements percent on river water at 8°C 28
4.2 Elements percent on river water at 32°C 28
4.3 Elements percent on river water at 97°C 28
4.4 | Elements percent on purified water at 8°C 29
4.5 Elements percent on purified water at 32°C 29
4.6 Elements percent on purified water at 97°C 29




List of Figures

Figure Content Page No
1.1 | The electromagnetic spectrum 4
2.1 | Boher Model 7
2.2 | Side Window Tube 13
2.3 | End Window Tube 14
2.4 | Compton Effect 18
3.1 | XRF Device 21
3.2 | X-ray Excitation 22
3.3 | Electron Excitation 23
3.4 | Fluoresces Yelled 24
4.1 | Sample exist on purified water(a)and river 30
water (b)at 8°C

4.2 | Sample exist on purified water(a)and river 30
water (b)at 32°C

4.3 | Sample exist on purified water(a)and river 31

water (b)at 97°C




