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ABSTRACT

Name: Samar Said Muhammed Abdelaal
Title of thesis: "Synthesis of mesoporous molecular sieves and their use in paraffins

hydroconversions”.

Degree: M.sc., Faculty of Science, Cairo University, 2009

Nowadays, isomerization of n-paraffins plays an important role in the petroleum
industry. Isomerization reaction generally takes place over bifunctional metal /acid
catalysts.

Pure siliceous SBA-15 and AISBA-15 of different ng; /ny ratios (5, 7 and 14) were
synthesized by well- known procedures and used as supports for preparation of Ni and Pt
catalysts with different percentage. The catalysts were prepared by impregnation
technique.

Supports and the prepared catalysts were characterized by X-ray diffraction (XRD),
Nitrogen physisorption, Differential Scanning Calorimetry (DSC) and Thermal
Gravimetric Analysis (TGA).The results showed that by Ni or Pt loading, both SBA-15
and AISBA-15 supports preserve their hexagonal porous arrangement. All the samples
are thermally stable up to 600 °C. BET surface area, pore volume and pore diameter were
decreased as the Ni or Pt loading increased, also the intensities of dioo diffraction peaks
were affected.

The catalytic activity and selectivity of the prepared catalysts were studied through the
dehydrogenation of cyclohexane and through the hydroconversion (hydroisomerization

and hydrocracking) of n-hexane in pulse flow system.



0.6 wt%%P/SBA-15 and 0.3 wt%Pt/AISBA-15(5) catalysts were active and selective
toward cyclohexane dehydrogenation into benzene. Also the latter one showed high
activity for n-hexane isomerization. Whereas Ni/SBA-15 and Ni/AISBA-15 catalysts
showed high activity for cyclohexane and n-hexane hydrocracking.

Keywords: SBA-15;  AISBA-15; Pt catalysts; Ni  catalysts;  hydroconversion,

Dehydrogenation; n-hexane; cyclohexane.

Supervisors:

1. Prof. Dr. Fathy .M. Abdelrazek

2. Prof. Dr. Maged S. Ghattas

Prof. Dr. Mohamed Mohamed Shoukry

Chairman of chemistry Department,

Faculty of science, Cairo University.



CONTENTS

A 4

List of Tables.
List of Figures.

CHAPTER 1
(INTRODUCTION)

1.1. Porous materials.

1.2. Ordered mesoporous molecular sieves.
1.3. Behavior of surfactant molecules in an aqueous solution.

1.4. Synthesis of ordered mesoporous molecular sieves.
L.5. Control of local environment and morphotogy.

1.6.Mesoporous Santa Barbara Amorphous-15 (SBA-15) molecular sieves.
1.7. Mechanism of formation of SBA.

1.8.The incorporation of aluminum into SBA.
1.9. Mechanism of formation of AISBA-15.

1.10. Paraffins hydroconversions.

1.11. Catalytic application of metal supported SBA-15 and AISBA-13.

CHAPTER 11
(EXPERIMENTAL)

I1.1. Catalyst preparation.
11.1.1. Synthesis of the support.
(a) Siliceous SBA-15.

(b) AISBA-15 material.

11.1.2. Loading of metallic part.
(a) Loading of platinum.

(b) Loading of nickel.
I1.2.Catalyst characterization.
11.2.1. X-ray diffraction analysis (XRD).
11.2.2. Nitrogen physisorption.
11.2.3. Thermal Analysis.

11.2.4.Catalytic Activity.

CHAPTER Il
{RESULTS AND DISCUSSION)
TI1.1.SBA-15 system (pure silica).

22

26

26
26



[11.1.1, X-ray diffraction analysis (XRD).
[1.1.1.1 Small-angie XRD studies.
11.1.1.2. Wide-angle XRD studies.

[11.1.2.Surface Characteristics.

IT1.1.3.Thermal Analysis.

111.1.4.Catalytic Activity.

111.1.4.1 Catalytic activity of Pt/SBA-15 catalysts.
(A) Cyclohexane conversion.

(B) n-hexane conversion.

111.1.4.2 Catalytic activity of Ni/SBA-15 catalysts.

(A) Cyclohexane conversion.

(B) n-hexane conversion,
111 Y. AISBA-15 system.

I11.2.1. X-ray diffraction analysis (XRD).
[11.2.1.1. Small-angle XRD studies.

111.3. 2.1.2.Wide-angle XRD studies.
I11.2.2. Surface Characteristics.
111.2.3.Thermal Analysis.

I11.2.3.1. Nickel loaded over AISBA.
111.2.3.2. Platinum loaded over AISBA.
11.2.4.Catalytic Activity.

111.2.4.1. Catalytic activity of PtZAISBA-15(5) catalysts.

(A) Cyclohexane conversion.

(B) n-hexane conversion.

111.2.4.2. Catalytic activity of Ni/AISBA-15 (5) catalysts.

{A) Cyclohexane conversion.

(B} n-hexane conversion.

J11.2.4.3. Catalytic activity of PYAISBA-15 (7) catalysts.

(A) Cyclohexane conversion.

(B) n-hexane conversion.

111.2.4.4 Catalytic activity of NiVAISBA-15 (7) catalysts.

(A) Cyclohexane conversion.

(B) n-hexane conversion.

111.2.4.5. Catalytic activity of Pt/AISBA-15 (14) catalysts.

26
26

31

32
36
39
39
39
39
42

42
42
46

46
46
53
55
65
66
66
71
71
71
74
74
74
77
77
77
80
80
80
80
83



(A) Cyclohexane conversion. 83

(B) n-hexane conversion. 83
111.2.4.6. Catalytic activity of Ni/AISBA-15 (14) catalysts. 86
(A) Cyclohexane conversion, 86
(B) n-hexane conversion. 86
Conclusion 90
References 93

Arabic Summary 101




