
DECOLOURIZATION OF EMULSION PAINT INDUSTRY WASTEWATER 
BY A COMBINATION OF CHEMICAL COAGULATION 

AND FENTON'S REAGENT 

NURUL AZLIN BESTHO 

Final Year Project Report Submitted in Partial Fulfillment of the Requirements 
for the Degree of Bachelor of Science (Hons.) Applied Chemistry in the 

Faculty of Applied Sciences, Universiti Teknologi MARA 

MAY 2009 



This Final Year Project entitled "Decolourization of Emulsion Paint Industry 
Wastewater by Combination of Chemical Coagulation and Fenton's Reagent" 
was submitted by Nurul Azlin bt. Bestho, in partial fulfillment of the requirements 
for the degree of Bachelor of Science (Hons.) Applied Chemistry, in the Faculty of 
Applied Sciences, and was approved by 

Prof. Madya Lee Kok Kheng 
Supervisor 
B.Sc (Hons.) Applied Chemistry 
Faculty of Applied Sciences 
Universiti Teknologi MARA 

es&ttii 
Ms. Sfftfrmk binti M. Yahya Prof. Madya Dr. Yusairee bin Mohd 
Project Coordinator Head of Programme 
B. Sc. (Hons.) Applied Chemistry B. Sc. (Hons.) Applied Chemistry 
Faculty of Applied Sciences Faculty of Applied Sciences 
Universiti Teknologi MARA Universiti Teknologi MARA 

Date: 3,-L. r. ^ 

ii 



ACKNOWLEDGEMENT 

First of all, praise is to Allah the Almighty for the consent to all happenings. The 
warmest gratitude goes to my supervisor, Prof. Madya Lee Kok Kheng for his 
devotion of guidance with all generosity. My sincere thank you also goes to 602 
laboratory assistant, Encik Nordin Ali for his patience and kindness. I am indebted to 
their helping hands for me in all aspects from the very beginning of this final year 
project until it is fully completed. 

This tribute of appreciation also goes to all my laboratory mates, course mates, 
and friends for their never ending supports and encouraging words for me. Their 
honest commends and critics have been my all-the-time starting engine to endure 
barriers within. 

Most of all, I am grateful towards my family members for their encouragement, 
love, and care wherein I am definitely lost without. Thank you for lending me your 
warm hands in resolving strains and troubles in me. 

With my foremost humbleness, Thank You all. 

Nurul Azlin bt. Bestho 

iii 



TABLE OF CONTENTS 

Page 
ACKNOWLEDGEMENTS iii 
TABLE OF CONTENTS iv 
LIST OF TABLES vi 
LIST OF FIGURES vii 
LIST OF ABBREVIATIONS viii 
ABSTRACT ix 
ABSTRAK x 

CHAPTER 1 INTRODUCTION 
1.1 Background 1 
1.2 Problem statement 3 
1.3 Significance of study 4 
1.4 Objectives of study 5 

CHAPTER 2 LITERATURE REVIEW 
2.1 Paint 6 
2.2 Types of paints 6 

2.2.1 Emulsion (water-based) paints 6 
2.2.2 Enamel (solvent-based) paints 7 

2.3 Components of paints 7 
2.3.1 Pigments in paint 7 
2.3.2 Binders in paint 8 
2.3.3 Solvents in paint 8 
2.3.4 Additives 8 

2.4 Paint manufacturing process 9 
2.5 Paint wastewater treatment 10 

2.5.1 Paint wastewater treatment plant 10 
2.5.2 Advanced oxidation process (AOP) 11 

2.6 Coagulation in wastewater treatment 12 
2.6.1 Coagulation in wastewater treatment process 12 
2.6.2 Mechanisms of coagulation 14 

2.7 Fenton's reagent 15 
2.7.1 Functions of Fenton's reagent as an oxidizing agent 15 
2.7.2 Mechanisms of Fenton's reagent 16 
2.7.3 Application of Fenton's reagent in industries 18 

iv 



ABSTRACT 

DECOLOURIZATION OF EMULSION PAINT INDUSTRY WASTEWATER 
BY COMBINATION OF CHEMICAL COAGULATION 

AND FENTON'S REAGENTS 

This study carried out to examine the efficiency of chemical coagulation combined 
with Fenton's reagent for decolourization of wastewater from the emulsion paint 
manufacturing industry. Parameters to chemical coagulation for both samples, such 
as the pH and dosages of coagulant and flocculant were determined by using 
qualitative analysis of jar test experiments. 0.12% alum and 0.01% CaC03 were the 
optimum parameters for coagulation of both samples. The optimum pH for chemical 
coagulation was in the range of 4.24 - 4.32. From Fenton's oxidation, the optimum 
conditions were found to be at pH 3.4, 0.09 mg/L Fe2* and 0.02 mg/L H2O2* The 
corresponding COD and colour removals were 86.5% and 42.2%, respectively. The 
wastewater was finally treated by a combination of chemical coagulation and 
Fenton's reagent. The corresponding results of COD and colour removals were 93% 
and 83.7%, respectively. 
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