
STUDIES ON SOMI~ SURFACE PROPERTIES OF 

COPPER AND NICKEL COMPLEXJ<;S 

h!culty of Science 

!\in Shams Uniycrsily 

Molwmmed Abdel llay A limed 

B.Sc 1993 ( Chemistry ) 
Demonstn1tor or Chemistry Faculty or Science 

Ain Shams University 

In partial fulllllmcnl of lite rcquircmettls 

lor the Degree or Master or Science 

FACULTY OF SCU:NCI~ 

AIN SIIAI\IS UNIYtmSIT 

Cairo 

1997 

. . 
/ 







Studies on Some Surface Properties 
of Copper and Nickel Complexes 

Supported on Silica 

Thesis Advisors 

Prof. Dr. Suzy A . Selim 

Ptof. of Physical Chemistry 
. J ' 
Faculty of Science 

Ain Shams University 

Dr . Gamal El Shafei 

Assistant Prof. of Physical Chemistry 

Faculty of Science 

Ain Shams University 

Dr . Christine A . Philip 

Lecturer of Physical Chemistry 

Faculty of Science 

<\in Shams University 

Head of Chemistry Department 
R ~ r · /1 14 t, """';1 

Prof' t)r. A F. M . Fahmy 





Studies on Some Surface Properties 
of Copper and Nickel Complexes 

Supported on Silica 

Thesis Advisors 

Prof. Dr. Suzy A . Selim 

Ptof. of Physical Chemistry 
J ' 

Faculty of Science 

Ain Shams University 

Dr . Gamal El Shafei 

Assistant Prof. of Physical Chemistry 

Faculty of Science 

Ain Shams University 

Dr . Christine A . Philip 

Lecturer of Physical Chemistry 

Faculty of Science 

Ain Shams University 

Approved 

Head of Chemistry Department 

Prof. Dr. A. F. M . Fahmy 





ACKNOWLEDGEMENT 

I wish to express my deepest thanks to Dr. Suzy A. Selim , Professor of 

Physical Chemistry , Ain Shams University, for suggesting this work and 

l(n her continual interest , and for kind help, guidance, useful discussions 

and final reviewing of the thesis. 

My deep thanks and gratitude are also due to Dr. Christine A. Philip , 

Lecturer of Physicai Chemistry and Dr. Gamal El Shafei Assistant Professor 

of Physical Chemistry , Ain Shams University , for their potential help , 

encouragement and discussions which greatly facilitated and clarified many 

of the difficulties I have faced during the course of this work. 

Also my deepest gratitude to Prof. Dr. A.F.M.Fahmy, Head of the 

Chemistry Department, Faculty of Science , Ain Shams University, for his 

encouragement and helpful advise during this work. 





The Theorciical Curricula For The Degree . 

ln addition to the work carried out in this thesis , the 
student has attended and passed the examinations successfully 

in post - graduate courses for one year in physical chemistry 

including tl1e following topics : 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Surface Chemistry . 

Statistical Thermodynamics . 

Advanced Chemical Kinetics . 

Advanced Catalysis . 

Quantwn Mechanics . 

Polymer Chemistry . 

Cement Chemistry . 

Advanced Electrochemistry . 

Computer Science . 

English Language . 

Prof. Amin Farouk Fahmy 

Head of Chemistry Department 

Faculty of Science 
Ain Shams University 





Contents 





LIST OF TABLES 

LIST OF FIGURES 

Abstract 

Aim of work 

Contents 

Page 

CHAPTER I : Introduction 2 

I. I General 2 

1.2 Historical review for preparation, structure and surface 4 

properties of the concemed metal or metal ion supported catalyst 

1.2 .a Cu or Cu (II) supported on silica . 4 

1.2.b Ni or Ni (II) supported on silica. 14 

1.2.c Ni - Cu and other ion- pair double complexes supported on silica. 19 

CHAPTER II : Theoretical approach 23 

ll-1 Adsorption of vapours by solids . 23 

11-2 Evaluation of tl1e specific surface area . 25 

11-3 Detemtination of surface area . 27 

11-4 Detection for the existance of micro- and meso- pores and their assessment 28 

4-a The V1 - t method . 28 

4-b The as- method . 31 

11-5 Adsorption Hysteresis . 34 

ll-6 Surface acidity . 36 

6-a Acid strength . 36 

6-b Amount of acid . 38 

6-c Method for the independent measurement of Bronsted and Lewis 39 

acids 

CHAPTER III : Materials, Apparatus and Techniques. 

Ill-a Materials . 

41 

41 




