SYNTHESIS AND CHARACTERIZATION OF LITHIUM —
SUBSTITUTED OF MAGNESIUM OXIDE

SITI NUR HAZLINDA BT HASBU

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

APRIL 2010



This Final Year Project Report entitled “Synthesis and Characterization of
Lithium — Substituted of Magnesium Oxide” was submitted by Siti Nur Hazlinda
Hasbu, in partial fulfilment of the requirements for the Degree of Bachelor of
Science (Hons.) Applied Chemistry, in the Faculty of Applied Sciences, was
approved by

En. Mohd Sufri b. Mastuli
Supervisor
B.Sc. (Hons) Applied Chemistry
Faculty of Applied Sciences
Universiti Teknologi MARA

40450 Shah Alam
Selangor

14

Miss Sab%nti Yahaya
Project Coordinator

Dr. Siti Halimah Sarijo
Head of Programme

B.Sc. (Hons) Applied Chemistry
Faculty of Applied Sciences
Universiti Teknologi MARA
40450 Shah Alam

Selangor

Date:-24 /05 /2010

B.Sc. (Hons) Applied Chemistry
Faculty of Applied Sciences
Universiti Teknologi MARA
40450 Shah Alam

Selangor




ACKNOWLEDGEMENTS

Alhamdulillah and first of all, thanks to the Almighty because his blessing I manage to
complete my thesis research successfully. I wish to express my heartfelt gratitude to my
supervisor, En. Mohd Sufri Bin Mastuli for devoting his utmost of time and efforts with
generosity and patient. [ am indebted for all the guidance, valuable views, comments and
co-operation given by him since the beginning of this final year project until it is fully
completed.l would also like to extend my appreciation to my fellow course mates and
friends for the rightful comments and criticism and also to those who have in one way or
another helped with this final year project. Admittedly the great ideas and help
contributed makes it quite impossible to single out any particular person for special
mention.Finally, and most of all, I wish to express my gratitude to my family for their
constant support, encouragement, understanding, love and care; I would be lost without
you. Once again thank to all.

iii



TABLE OF CONTENTS

ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS
ABSTRACT

ABSTRAK

CHAPTER 1 INTRODUCTION

1.1 Background and problem statement
1.2 Significant of study

1.3 Objectives of study

CHAPTER 2 LITERATURE REVIEW
2.1 Magnesium oxide
2.2 Size and Morphology of Magnesium Oxide
23 Synthesis methods of Magnesium Oxide
2.3.1  Mechanical Milling
2.3.2  High Energy Dry Ball Mill
2.3.3  Sol Gel Method
2.4 Properties of Magnesium Oxide
2.5 Substituted Compounds of Magnesium Oxide
2.6 Characterization methods for Synthesis Magnesium Oxide

CHAPTER 3 METHODOLOGY

3.1 Chemical and reagents

3.2 Synthesis of Magnesium Oxide

3.3 Synthesis for Lithium-Substituted Magnesium Oxide

34 Characterization of Magnesium Oxide and Their Substituted
Compounds

CHAPTER 4 RESULTS AND DISCUSSION

4.1 Result of Thermogravimetric Analysis(TGA)
4.2 Result of X-Ray Diffraction(XRD)

43 Results of Scanning Electron Microscopy(SEM)

v

Page

iii
iv
vi
vii
viii
ix

TN

10
10
12
13
15
16
17

18
18
18
19
19

20
20
21
26



ABSTRACT

SYNTHESIS AND CHARACTERIZATION OF LITHIUM - SUBSTITIED OF
MAGNESIUM OXIDE

Lithium substituted of magnesium oxide compounds were prepared via sol-gel method
using magnesium acetate tetrahydrate and lithium acetate dehydrate as starting materials
and oxalic acid as gelating agent. Five different composition of lithium substituted
magnesium oxide; Lio,zMgo,QO, Li0,4Mg0,3O, Li0'6Mgo_70, Lio,gMgo,GO and Li],oMgojO
were prepared. The powder obtained was annealed at 950°C for 24 and 36 hours. The
characterizations of these compounds were analyzed by using Thermal Gravimetric
Analyzer, X-Ray Diffractometer and Scanning Electron Microscopy. The thermal study
of magnesium oxide showed the temperature for stable formation of MgO was 500 °C
and above. The results showed that, at 950 °C for 24 hours, only three different
compositions of substituted compounds were accomplished, which were Lip,Mgg 0,
Lip4MgosO and LipeMgo70. By increasing the annealing time into 36 hours for the
same annealing temperature, pure products of LipsMgosO and Li;oMgosO were
obtained with other compositions except for Lip4Mgy sO. The morphology of MgO and
their substituted MgO were changed from flower-like into rock-like by increasing the
amount of lithium ion in the metal oxide matrix.
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http://Lio.5Mgo.7O
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