i il | i |
@ ASUNET
dmalal) cila glaal) A8l




e ]
@ ASUNET
dmalal) cila glaal) A8l

e ]|t oy Gl | et
@ ASUN ET

Ao Sy 3258 385




o | e | A
@ ASUNET

dmalal) cila glaal) A8l

il i et

plid g )Saall g (9 SN (35 31
.

Lebiausi g L g a3 1 Balal) O audied) Al aedd
Sl il A ¢y 98 ) 3B 2DEY) oda e

kil oo Ty aDIEY) 038 Jadas
00 40-20 (3o dpsead 4y s 35 4 5ia 20 — 15 (e Bl a da o b

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




i | o ol |
@ ASUNET

dmalal) cila glaal) A8l

ity |y el Sl
@ ASUNET

FlL o,
i LAY




dmalal) cila glaal) A8l

ity |y el Sl
@ ASUNET

Sloe Yl |
J—ed 55




FLOW PROPERTIES
OF
RAW GLAZE SUSPENSIONS

by
GHADA HUSSEIN RIAD SALAMA

A Thesis Submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of
DOCTOR OF PHILOSOPHY
in .
CHEMICAL ENGINEERING

Under the Supervision of

Prof.Dr.: MAGDI F.ABADIR Prof.Dr: ADLY A.Hanna
Professor of Inorganic Technology Professor of Inorganic Chemistry

Cairo University National Research Centre
Chemical Engineering Department. Dokki

—

————

P

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT '
March 2001

B
AN






FLOW PROPERTIES
| OF .
RAW GLAZE SUSPENSIONS

by
GHADA HUSSEIN RIAD SALAMA

A Thesis Submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfiliment of the
Requirements for the Degree of
DOCTOR OF PHILOSOPHY
in -
CHEMICAL ENGINEERIN

Approved by the

Examining committee: _ : »

Prof. Dr. : MAGDI F. ABADIR % Thesis Main Advisor
prof. Dr.: HAMDL A. MOSTAFA W /4%
Prof. Dr.: SALAH M. El HAGGAR/( }/ﬁ i |

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
March 2001






Contents

Page -
LIST OF TABLES | iiv
LIST OF FIGURES ' iiv
LIST OF SYMBOLS AND SUBSCRIPTS xiv
ACKNOWLEDGEMENT xvi
ABSTRACT - i
CHAPTER ONE INTRODUCTION .‘ 1
1-1 Historical Background 1
1-2 Definition of a Glaze | | 1
1-3 Classification of Glazes | 2
1-3-1 Classification according to the method of formation 2
of the glaze.
1-3-2 Classification according to the ware on which 3
it is applied
1-3-3 Classification according to the maturing temperature 3
temperature of the glaze.
1-4 Application of the Glaze . 3
15 Aim of the Work | | 4

CHAPTER TWO LITERATURE REVIEW 5



2-1 Rheology
2-2 Fundamental pro‘perties of fluids
2-3 Classification of fluid suspensions
2-3-1 .Time Independent fluids
2-3-2 Time Dependent fluids
2-3-3 Viscoelastic fluids
2-4 Rheological measurements-viscometry
2-4-1 Viscosity of suspensions
2-4-2 Effect of temperature on viscosity
2-4-3 Effect of volume fraction on viscosity
2-4-4 Effect of aging on viscosity
7-5 Methods of measuring viscosity
2-5-1 Rotational viscometers
2-5-2 Capillary viscometers
2-5-3 Falling-sphere viscometers
2-6 Laminar flow
2—6—‘1 Newtonian Fluids
7-6-2 Bingham Fluids

2-6-3 Power Law Fluids

1t

Page

12
14
14
15
18
19
21

21

21

22
23
24
24
25

26



2-6-4 Real Plastic Fluids

2-7 Transition from laminar to turbulent flow in tubes
2-8 Friction factors in turbulent flow
2-9 Properties of raw glazes

2-9-1 Composition

2-9-2 Physical properties

2-9-3 Application

2-9-4 Defects of glazes

CHAPTER THREE EXPERIMENTALTECHNIQUES

3-1 Raw materials
3-1-1 Potash Feldspar
3-1-2 Kaolintte |
3-1-3 Limestone
3-1-4 Silica
3-1-5 Recipe
3-2 The apparatus
3-2-1 Specification and description
3-2-2 Measuring procedure

3-2-3 Possibility of Thixotropy

Page
27
27
29
30
30
30
31
31
34

35
35
36
36
37
37
37
37
40

40



Page

3-3 Density of suspension 40
CHAPTER FOUR RESULTS & DISCUSSION 2

4-1 Results 6f non-aged suspension o ’ | 42

4-1-1 Effect of concentration - o 41

4-1-2 Effect.of partiéle—size ' 54

4-1-3 Effect of temperature 55

4-2 Results of suspensions aged for 8 weeks 59

4-2-1 Effect of concentration .' S9

4-2-2 Effect of particle size ' ‘ 63

4-2-3 Effect of temperature 68

4-3 Results of suépensions aged for 16 weeks | 74

4-3-1 Effect of concentratioﬁ | | ' 74

4-3-2 Effect of particle size 82

4-3-3 Effect of temperature 82

4-4 Results of suspensions aged for 24 weeks 87

4-4-1 Effect of concentration ‘ 87

4-4-) Effect of particle size : 91

4-5 Effect of aging | 94

4-6 Generalized friction factor-Reynolds number chart 101

v



Page

CHAPTER FIVE CONCLUSION | 104

REFERENCES 106






