g

b (" i ’> |
/.’/ . 1 |
‘ g P"' i I,.‘_,-..\‘-—m- ‘npvdohw-‘obmﬂbv‘oh \’/ —— \,/ " \9’ o \?/ Cotomss ?/ /‘@ :

PRl ] {il i




XS AN O DS EXS XSS AXH
L, W et G- —c— e e e o B - ~<om— ‘5%‘ Ité i 4 b4
SE 0 S, ¥ ST L O ST ¢ ST ST W ST, P ST O (S5 2V ST = W ST 8 ST S ST S ST e A

e ] e ] i
@ ASUNET

Al

M
&
- o
e

o

Slaglea
iy

-

.....
Bt e
oa

3

o S |
@ ASUNET

vy
adl
e

L
alad




\-Q»MPW.»_)@(.“)@(_”—)@(_‘O— =

ity Saaly (g SN (3

Lo

it

by Lol ad Al Balal) ()f aulind) Al s
it Al (90 cisel B DY) o1 o

i | o el | A
@ ASUNET

Qiua.:

4 &
DL 0 Iy ADEY) 038 Jadal

%ot =¥+ O dgad Ayl Agsia Y010 (e Bl dage
To be Kept away from Dust in Dry Cool place of
15-25- ¢ and relative humidity 20-40%

@

)

=

e O oyl W o

@




A==

et ] e
@ ASUNET
o

—— W—-‘OW—-

-

O

E: —:o%—-o-—ﬁ—-oh—m—c‘ﬁ‘c n-vqo)—-
/ > X 7

e’




O

2 -

a . 7
7 Nt

e )

pP—

—
e

N

&=
O e

—_— p— =
O - -
S
X -

—

=
——

7

O —

-4

—_

N

N
—_——

—-—

==
4




Benefication and Utilization of some local sand
deposits for glass manufacture

A Thesis
Submitted in partial fulfillment of the requirements of the degree

of Master of Science in Chemistry

Presented by
'Mohammed Abd El-aziz Ebrahim
( B.Sc.in chemistry )

Supervised by

Prof. Dr. Sami Sobhi Anis

Prof. Dr. khiri Mhmoud Elalbdry
Dr. Ezz El-din Metwali

Faculty of Science

Ain shams University

f‘{‘f 2002






Ain shames University
Faculty of Science
Chemistry Department

Approval Sheet

Name : Mohammed Abed El-Aziz Ebrahim
Title : Benefication and Utilization of some local sand
deposits for glass manufacture

Supervisors Approved

From Ain Shams University:

1- Prof. Dr. Sami Sobhi Anis 5""")&%’3

From N.R.C,, Glass Res. Dep. :

3-Dr. Ezz El-din Metwalli ~ weverens fﬂsﬁ,&ﬂ

- Credit

Prof. Dr. head of Chemistry department

M- G
Prof. Dr. M. A. X. EL- |







This work has been performed through the award
funded by the Egyptian Glass Company (E.G.C)
and the academy of Scientific Research and
Technology (ARST), hosted by the National
Research Center (NRC) The author is greatly
indebted to the president of the (E.G.C)
E. Mohamed Abd Elwahab for his support and
the opportunity he gave to carryout this thesis.







ACKNOWLEDGEMENT

The author of this thesis wishes to express his gratitude to
professor Dr. Sami Sobhi Anis chemistry department, faculty of
science, Ain shams University for his kind interest and valuable
assistance throughout the progress of the work.

The author is indebted to professor Dr. khairy Mahmoud
El- badry, Glass Research Department, National Research Center,
Cairo for suggesting the problem and valuable supervision.

Thanks are also to Professor Dr. Saad Abde! Wahab Mohamed for
his sincere help.

Thanks are also to professor Dr. Hatem .A. El Batal for his sincere
help.

My deep appreciation to My Wife, My Parents and Brother for their
help during the progress of his work.

My deep appreciation for E. Samia Mgdi Uonis, technical manger
of Egyption Glass Company for the opportunity they gave me to
carryout the present thesis.

The author would like to thank C. Aymn Abd Elrasol manger of
Quality Control unit, C. Abd El-rahman mohamed hassn manger
of Lab Chemistry and all my friends for their help during the
progress of his work.

The author would like to thank the Physico-Chemical Lab. of
Egyptian Glass Company, for its help during the progress of his
work.







CONTENTS

Acknowledgment
Summery of the original work
Abstract
List of tables
List of figures
Part one
General Introduction
Literature Review
1.1  Nature of sands
1.2 Sand for glass making
L3 Suitability of sand grain size for glass making
1.3.1 Chemical analysis
1.3.2 Mechanical analysis
1.4  Purification of sand
1.5  Chemical composition specification of sand
1.6  Metheds for the determination of iron in sand
1.7 Definition of glass
1.8 Structure of glass
1.8.1 Zachariasen’s random theory
1.8.2 Lebedev’ crystallite theory
1.9 Mechanical analysis of sand
1.9.1 Procedure of Mechanical analysis
1.10  Colour produced by transition Metal ions in glass
1.11  Determination of iron oxide in glass
1.12  Absorption spectra of transition metal ions
Parttwo
Experimental Details
Material under Investigation
2.1 Introduction
2.2 Chemical compesition of sand
23  Preparing of sand sample washed by water
2.4  Preparing of sand sample by Hydrochloric acid
solution
2.5  Raw materials, melting, and preparation of glass

samples

Pages

il

[ i ]

U b Wb

17
20
21
21
24
28
28
31
32
32

34
34
35
36

36



2.6 Methods of preparing sand sample for determination
of iron oxide

2.6.1 X-Ray analysis

2.6.2 Atomic absorption

2.6.3 Colorimetric analysis

Part three
Results and Discussion

3.1 General consideration

3.1.1 Effect of treatment
3.1.2 Spectrophotometric measurements

Part four
Summary and Conclusions

References

Arabic Summary

38
38
41
42

45
45
109

120

123



