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ABSTRACT 

DEGRADATION OF AZO DYES IN AQUEOUS SOLUTION BY 

USING FENTON PROCESS AND TiO2 AS A CATALYST 

Releasing of dyes to the environment that caused major pollutant in wastewater 
usually comes from textile industries. Most of dye used was azo dyes. 
Degradation of azo dyes by using Fenton process and TiO2 catalyst was 
ascertained. The type azo dyes that have been used in this study was Congo red. 
The sample was tested under UV light and the reaction time in this experiment 
was conducted for 90 minutes with 15 minutes time interval. The rate degradation 
of dye was detected by UV-Vis spectrophotometry. The effect of several 
parameters in this degradation process such as the concentration of FeSO4.7H2O 
as a catalyst in Fenton process, the concentration of hydrogen peroxides (H2O2), 
mass of TiO2 and value of pH of the dye solution were investigated. The initial 
Congo red concentration for both Fenton process and TiO2 catalyst in this 
experiment was 5 ppm. The ratio of Fe

2
+ /H2O2 is found equal to 1 :4 to give the

best result for the degradation rate. The optimum condition of Fenton process was 
0.05 M Fe

2
+ ions and 0.2 M H2O2 and results 99.92% degradation rate. For TiO2,

0.1999 g of TiO2 dose was the optimum condition in this process which results 
99.32% degradation rate after 90 minutes reaction time. The best operation 
condition for both Fenton reagent and TiO2 catalyst was obtained at pH 3. The 
results showed that the degradation of Congo red was effective in Fenton process 
compared to TiO2. 

IX 


	ABSTRACT 
	TABLE OF CONTENTS 
	CHAPTER 1
	INTRODUCTION
	1.1 Background of study 
	1.2 Problem statement 
	1.3 Significant of study
	1.4 Objectives of study 


	CHAPTER 2
	LITERATURE REVIEW 
	2.1 Dyes 
	2.1.1 Azo dyes 

	2.2 Photocatalytic degradation 
	2.2.1 Advanced Oxidation Process (AOPs) 

	2.3 Photodegradation testing 
	2.3.1 UV-Visible Spectroscopy


	CHAPTER 3 
	METHODOLOGY
	3.1 Materials
	3.1.1 Chemicals 
	3.1.2 Apparatus 

	3.2 Photodegradation of dyes study 
	3.2.1 Preparation of standard stock solution of Congo red (CR) 
	3.2.2 Photodegradation process by blank of dye solution 

	3.3 Photodegradation process by Fenton reagent 
	3.3.1 Preparation of standard stock solution of H2O2
	3.3.2 Effect of H2O2 concentration 
	3.3.3 Preparation of FeSO4• 7H2O solution 
	3.3.4 Effect of FeSO4• 7H2O concentration 
	3.3.5 Effect of pH 

	3.4 Photodegradation process by Ti02 catalyst 
	3.4.1 Effect of mass Ti02
	3.4.2 Photodegradation process by pH 

	3.5 Degradation of dyes 
	3.5.1 UV-Vis Spectrometry 
	3.5.2 FT-IR Spectrometry 



	CHAPTER 4
	RESULTS AND DISCUSSION 
	4.1 Background of results and discussion 
	4.2 Measurement of maximum absorbance of Congo red
	4.3 Degradation of dyes 
	4.4 Fenton process
	4.4.1 Effect of different concentration of hydrogen peroxide 
	4.4.2 Effect of different concentration of Fe2+ ions
	4.4.3 Effect of different pH 

	4.5 Ti02 catalyst 
	4.5.1 Effect of different mass of TiO2
	4.5.2 Effect of different pH for TiO2

	4.6 FT-IR Spectroscopy

	CHAPTER 5
	CONCLUSION AND RECOMMENDATIONS 
	5.1 Conclusion 
	5.2 Recommendations 


	CITED REFERENCES 
	APPENDICES
	CURRICULUM VITAE 



