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ABSTRACT

SYNTHESIZED AND CHARACTERIZATION OF SODIUM COBALT
OXIDE AS SODIUM-ION CATHODE BATTERIES USING SOL-GEL

METHOD

Sodium Cobalt Oxide (NaCoOz) cathode material in a sodium-ion battery was
synthesized by a Polyvinyl Alcohol (PVA) assisted sol-gel method and its physical
characterization was being analyzed by using Thermogravimetric Analysis (TGA),
Attenuated Total Reflectance-Fourier Transform Infrared (ATR-FTlR) Spectroscopy
and Field Emission Scanning Electron Microscope (FESEM). After the TGA
analysis, the calcination temperature for the cathode material was determined and
800°C was set up at the furnace. That temperature was chosen as calcination
temperature because the TGA curve becomes flat and no mass loss occurs at
temperature above 750°C. It indicates that the reaction was totally completed. In the
ATR-FTIR analysis, the presence of cobalt oxide in the sample was confirmed by the
peak at 567 em-I that indicating the Co-O bond. Others, the peak at 1219 and 1431
cm-1 were corresponding to C-O and C-O-H bond respectively. Under magnification
of FESEM, the morphology of cathode material particles were observed
heterogeneous, smooth surface and many particles were agglomerate. In this study,
the confirmation about electrochemical ability of synthesized NaCoOz cathode
material cannot be made because no electrochemical characterization was being
performed.

IX


	NUR ATHIRAH BINTI AZHAR
	ACKNOWLEDGEMENT
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF ABBREVIATIONS
	ABSTRACT
	CHAPTER 1 INTRODUCTION
	1.1 Background and problem statement
	1.2 Significance of study
	1.3 Objectives of study

	CHAPTER 2 LITERATURE REVIEW
	2.1 Battery
	2.1.1 Lithium-ion battery
	2.1.2 Sodium-ion battery

	2.2 Cathode materials
	2.2.1 Cathode materials for lithium-ion battery
	2.2.2 Cathode materials for sodium-ion battery

	2.3 Methods involved in synthesizing of the cathode materials
	2.3.1 Solid-state reaction
	2.3.2 Sol-gel method


	CHAPTER 3 METHODOLOGY
	3.1 Materials
	3.1.1 Chemicals
	3.1.2 Apparatus
	3.1.3 Instruments

	3.2 Methods
	3.2.1 Synthesizing of sodium cobalt oxide (NaCo02) cathode material throughsol-gel method
	3.2.2 Characterization of sodium cobalt oxide cathode material
	3.2.2.1 Thermogravimetric Analysis (TGA)
	3.2.2.2 Attenuated Total Reflectance-Fourier Transform Infrared (ATR-FTIR)Spectroscopy
	3.2.2.3 Field Emission Scanning Electron Microscope (FESEM)



	CHAPTER 4 RESULTS AND DISCUSSION
	4.1 Characterization
	4.1.1 Thermogravimetric Analysis (TGA)
	4.1.2 Attenuated Total Reflectance-Fourier Transform Infrared (ATR-FTIR)Spectroscopy
	4.1.3 Field Emission Scanning Electron Microscope (FESEM)


	CHAPTER 5 CONCLUSION AND RECOMMENDATIONS
	CITED REFERENCES
	APPENDIX
	CURRICULUM VITAE



