
 
 
 
 
 
 
 
 
 
 

ONE POT SYNTHESIS OF CoFe SILICA RICE HUSK CATALYST 
 
 
 
 
 
 
 
 
 
 
 
 

MUHAMMAD IQBAL BIN AZHAR 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

BACHELOR OF SCIENCE (Hons.) APPLIED CHEMISTRY 
FACULTY OF APPLIED SCIENCES 
UNIVERSITI TEKNOLOGI MARA 

 
 
 
 

AUGUST 2024

M
U

H
A

M
M

A
D

 IQ
B

A
L

 B
IN

 A
Z

H
A

R
 

A
S245 FSG

 
U

iT
M

 2024  



iv  

ONE POT SYNTHESIS OF CoFe SILICA RICE HUSK CATALYST 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MUHAMMAD IQBAL BIN AZHAR 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Final Year Project Report Submitted in 
Partial Fulfilment of the Requirements for the 

Degree of Bachelor of Science (Hons.) Applied Chemistry 
in the Faculty of Applied Sciences 

Universiti Teknologi MARA 
 
 
 
 

AUGUST 2024 



v  

This Final Year Project entitled “One Pot Synthesis of CoFe Silica Rice Husk 
Catalyst” was submitted by Muhammad Iqbal Bin Azhar in partial fulfilment of 
the requirements for the Degree of Bachelor of Science (Hons.) Applied Chemistry, 
in the Faculty of Applied Science, and was approved by 
 
 
 
 
 
 
 

 
_________________________ 

Dr. Jeyashelly Andas 
Supervisor 

Faculty of Applied Chemistry 
Universiti Teknologi MARA 

02600 Cawangan Perlis Kampus Arau 
Perlis 

 
 
 
 
 
 
 

 
 
 

 
_________________________                                _________________________ 
Dr. Siti Nurlia Ali              Dr. Nur Nasulhah Kasim 
Program Coordinator                        Head of Programme 
Faculty of Applied Science             Faculty of Applied Science 
Universiti Teknologi MARA                        Universiti Teknologi MARA 
02600 Arau               02600 Arau   
Perlis                Perlis 
 
 
 
 
 
 
 
 
 

Date: ____________________ 

ii 



 iv 

TABLE OF CONTENTS 

 

 

 Page 
ACKNOWLEDGEMENTS iii 
TABLE OF CONTENTS iv 
LIST OF TABLES vi 
LIST OF FIGURES vii 
LIST OF SCHEME                                                                                                                 viii 
LIST OF SYMBOLS ix 
LIST OF ABBREVIATIONS x 
ABSTRACT xi 
ABSTRAK xii 
  
  
CHAPTER 1 : INTRODUCTION                
1.1 Research background 1 
1.2 Problem statement 3 
1.3 Objectives 5 
1.4 Significance of study 5 
1.5 Scope and limitation of study 6 
 
  
CHAPTER 2 : LITERATURE REVIEW  
2.1 Rice husk (RH) 8 
2.2 Cobalt (Co) 9 
2.3 Iron (Fe) 10 
2.4 Co-Fe bimetallic  11 
2.5 One pot synthesis 12 
2.6 Sol-gel method 14 
2.7 Other methods 17 
  
  
CHAPTER 3 : METHODOLOGY                                                                                       
3.1 Raw material 19 
3.2 Chemicals 19 
3.3 Treatment of RH 20 

3.3.1 Cleaning of RH 20 
3.3.2 Acid treatment of sodium silicate 20 
3.3.3 Extraction of sodium silicate 21 

3.4 Material preparation 21 
3.4.1 Preparation of silica 21 
3.4.2 Preparation of monometallic Co/Fe 22 
3.4.3 Preparation of bimetallic Co-Fe 23 

3.5 Material Characterization 24 



 xi 

ABSTRACT 

 
 
 

ONE POT SYNTHESIS OF CoFe  SILICA RICE HUSK CATALYST 
 
 
 

With the increasing demand for sustainable catalysts, this study investigates the use 

of rice husk ash (RHA), a silica-rich byproduct of rice production, to develop silica-

supported catalysts. The problem of underutilizing agricultural waste for high-value 

products and the challenge of optimizing catalytic performance with different metal 

species are addressed. Monometallic cobalt (Co), monometallic iron (Fe), and 

bimetallic CoFe catalysts were synthesized using a one pot synthesis using sol-gel 

method at pH 7. Characterization using X-ray Diffraction (XRD), Scanning 

Electron Microscopy (SEM), Energy-dispersive X-ray Spectroscopy (EDX), and 

Fourier-transform Infrared Spectroscopy (FT-IR) confirmed successful synthesis 

and metal incorporation. XRD identified CoFe alloy phases and amorphous silica, 

SEM and EDX revealed uniform metal dispersion, and FT-IR confirmed metal-

silica bonding. The bimetallic CoFe catalyst showed superior catalytic performance 

compared to the monometallic variants, demonstrating the effectiveness of 

combining Co and Fe. This study highlights the potential of RHA as a sustainable 

silica source for catalysts and provides a foundation for further optimization in 

industrial applications. 

 

  


