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




@ SU o
Wld\uu‘gh.did&u

Cunity il | ) Gl | o
@ ASU NET

Ao Sy 3258 385




e | o el |
@ ASUNET

dmalal) cila glaal) A8l

il i et

a8 g jSaall g (5 9S85 5
-

Lebiausi g L g a3 A1) Balal) O audied) Al sl
Sl il A ¢y 98 ) 3B 2DEY) oda e

Ll e oy ad8Y) oda Jadas
% 40-20 (A dyghygdasia 20 — 15 Gaduladan

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




dmalal) cila glaal) A8l

ity |y Qe | S
@ ASUNET

FlL o,
i LAY




dmalal) cila glaal) A8l

ity |y Qe | S
@ ASUNET

Sloe Yl |
J—ed 55




A study on the critical temperature for pitting
potential of some stainless steel in chloride
media

A Thesis
Presented To
The Faculty of Science
~ Ain Shams University

| By
Abeer Esmat Hafez El Meleigy
B.Sc.,M. Sc.

" For
The Degree of Ph.D .
Physical Chemistry

‘National Research Centre

1999

B o



Approval Sheet

Name : Abeer Esmat Hafez EL Meleigy |

Title : A study on the critical temperature for
pitting potential of some stainless steel in
chloride media

Supervisors Approved
Prof. Dr.S.S.Abd El Rehim -5
Prof. Dr.H. A . El Shayeb 7 hass an 3l stk
Prof. Dr .M . M. Badran M@Yuq,g
Credit

Prof. Dr. 53:\% ? Nagsam
Head ofﬁ/m:li/stt/}]}qﬁrtment



ACKNOWLEDGEMENT |

The author wishes to express her thanks to Prof. Dr. SS
Abd El Rehim, Professor of Physical Chemistry, F aculty of
Science, Ain Shams university for his interest in the work, for
encouragement and support and for sponsoring the thesis to the
university. ||
The work presented in this thesis was suggested to_| the
author by Prof. Dr. H.A. El Shayeb, Professor of Physical
Chemistry, National Research Centre. It is the pleasant tas:k of
the author to acknowledge his guidance, help and c:ri’r:icism.i
The author wishes to thank Prof. Dr. M.M. Ba?dran
Professor of Physical Chemistry, National Research Centre;, for
her help and encouragement. -
The author wishes also to thank her colleagues ir,ll the

|
Laboratory of Electrochemistry and Corrosion for their help.

I
|




CONTENTS

List of Figures
List of Tables
Abstract
Chapter I Introduction
Chapter IT Experimental
Chapter III Results and Discussion
Open Circuit Potential
IIL. 1. Effect of NaCl concentration
I1I. 2. Effect of Na,SQ4 concentration
III. 3. Effect of addition of Na,SO4 to 0.1 M NaCl
IN1. 4. Effect of addition of NaCl to 0.1 M Na,SO,
III. 5. Effect of temperature
Chapter IV Potentiodynamic Polarization
IV. 1. Effect of chloride
IV. 2. Effect of temperature
IV. 3. Effect of sulphate
IV. 4. Effect of temperature
[V. 5. Effect of addition of Na,SO,4 to 0.1 M NaCl
1V. 6. Effect of addition of NaCl to 0.1 M Na,SOy

23
37
39
44
51°

69
86
101,
112l
123
131




IV. 7. Effect of temperature in 0.1 M NaCl + 0.1 M
NaESO4

IV. 8. Effect of scanning rate

Chapter V Effect of Some Additives on Stainless
Steels

V. 1. Effect of addition of CrQ,~

V. 2. Effect of temperature

V. 3. Effect of addition of MoQO,”~

V. 4. Effect of temperature

V. 5. Effect of addition of NOj

V. 6. Effect of temperature

V. 7. Effect of addition of C10,

V. 8. Effect of temperature
Summary and Conclusions
References

Arabic Summary

140
148

159
168
178
186
193
201
209
216
224
231



LIST OF FIGURES

Fig (1) Variation of the open circuit potential of Alloy I

in different concentrations of NaCl as a

function of time.

Fig (2) Variation of the open circuit potential of Alloy

II 1n different concentrations of NaCl as a

function of time.

Fig (3) Variation of the open circuit potential of Alloy

III in different concentrations of NaCl as a

function of time.

Fig (4) Variation of the open circuit potential of Alloy

IV in different concentrations of NaCl as a

function of time.

Fig (5) Relation between Eg and Log C of NaCl for
AlloyL, IT, IIT and I'V.

Fig (6) E- log t in different concentration of NaCl for
a) Alloy I b) Alloy II

Page

27

28

29

30

31

35



Fig (7) E- log t in different concentration of NaCl for
a) Alloy III b) Alloy_ IV

Fig (8) Variation of the open circuit potential in
different concentrations of Na,SO, as a

function of time for Alloy I, II, IT] and 1V.

Fig (9) Relétion between Eg, and Log C of Na,SO, for
Alloy L II, III and IV (a).
Relation between E, and Log C of Na,SO,
plus 0.1 M NaCl (b).

Fig (10) Variation of the open circuit potential of Alloy
I in 0.1 M NaCl with different concentrations

of Na,SO, as a function of time.

Fig (11) Variation of the open circuit potential of Alloy
II in 0.1 M NaCl with different concent-

rations of Na,SO, as a function of time.

Fig (12) Variation of the open circuit potential in 0.1 M

NaCl with different concentrations of

I

36

38

40

4]

42



Na,SOy as a function of time,
a) Alloy III b) Alloy IV

Fig (13) Variation of the open circuit potential of
Alloy I in 0.1 M Na,SO,4 with different

concentrations of NaCl as a function of time

Fig (14) Variation of the open circuit potential of Alloy
II in 0.1 M NaSQO, with different
concentrations of NaCl as a function of

time.

Fig (15) Variation of the open circuit potential of Alloy
I in 0.1 M Na,SO, with different

concentrations of NaCl as a function of -

time.

Fig (16) Variation of the open circuit potential of Alloy
IV in 0.1 M Na,SO, with different
concentrations of NaCl as a function of

time.

Fig (17) Relation between Ey and Log C of NaCl plus

III

43

45

46

47

438



0.1 M Na,SO, for Alloy L II, IIl and IV.

Fig (18) Variation of the open circuit potential of Alloy
I in a) 0.1 MNaSO4q+0.5 MNaClb)0.1
Na,SO; + 1 M Na(l as a function of time

and at different temperatures.

Fig (19) Variation of the open circuit potential of Alloy
[in a) 0.1 M Na,SO, + 3MNaClb)0.1
Na,SO4 + 4 M NaCl as a function of time

and at different temperatures.

Fig (20) Relation between E; and different

temperatures of 0.1 M Na,SO,+ 0.5, 1, 3,
and 4 M NaC(l for
a)Alloyl  b) Alloy Il ¢} Alloy III

Fig (21) Variation of the open circuit potential of Alloy

I in a)0.1 M Na,SO,+0.5MNaClb) 0.1

Na,SO4 + 1 M NaCl as a function of time

and at different temperatures

v

52

53

55

57



Fig (22) Variation of the open circuit potential of Alloy
I in a) 0.1 M N2,SO4 +3 M NaCl b) 0.1
Na,SOs + 4 M NaCl as a function of time

and at different temperatures

Fig (23) Variation of the open circuit potential of Alloy
Il ina)0.] M Na,SOq+ 0.5 M NaClb) 0.1
Na,SO; + 1 M NaCl as a function of time

and at different temperatures.

Fig (24) Variation of the open circuit potential of Alloy
Il in a) 0.1 M Na,SO,+3 MNaClb)0.]
Na,SO, + 4 M NaCl as a function of time

and at different temperatures.

Fig (25) Variation of the open circuit potential of Alloy
IV in a) 0.1 M Na,SO,+ 0.5 M NaCl b) 0.1
Na,SO; + 1 M NaCl as a function of time and

at different temperatures.

Fig (26) Variation of the open circuit potential of Alloy
IV in a) 0.1 M Na,SO, +3 MNaClb)0.1
Na,SO, + 4 M NaCl as a function of time and

\Y%

58

60

61

63




