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ABSTRACT 

 

APPLICATION OF EDTA IN DETERGENT FORMULATION TO 

IMPROVE EMULSIFICATION AND REDUCE HARDNESS ION 

EFFECTS ON FIBER-REACTIVE DYE IN HARD WATER 

 

Color fading of fiber-reactive dyed textiles during domestic laundering is 

worsened by hard water, which has high concentrations of calcium (Ca²⁺) and 

magnesium (Mg²⁺) ions. These ions affect detergent performance by forming 

insoluble precipitates with surfactants, leading to dye desorption and 

decreased cleaning efficiency. This study examines the effectiveness of 

ethylenediaminetetraacetic acid (EDTA) as a chelating agent in detergent 

formulations to reduce color fading in hard water. Detergents with and 

without EDTA were tested using simulated hard water. The chelation 

efficiency of EDTA was assessed using complexometric titration, which 

demonstrated that 0.1 M EDTA required the least titrant volume, indicating 

effective complexation of Ca²⁺ and Mg²⁺ ions. This improved performance 

enhanced dye stability, as UV–Vis analysis showed absorbance values for dye 

solutions treated with 0.1 M EDTA closely matched the control, while lower 

concentrations resulted in decreased absorbance due to remaining metal–dye 

interactions. Overall, EDTA effectively enhances color retention of fiber-

reactive dyes in hard water, minimizing fading in fabrics washed. This 

research underscores the significant role of EDTA in improving detergent 

efficacy and fabric appearance in hard water, offering insights into chelation 

mechanisms that enhance textile durability and color quality during 

laundering. 

 



 

vi  

TABLE OF CONTENTS 

 Page 

ABSTRACT            ii 

ABSTRAK            iii 

ACKNOWLEDGEMENTS                           vi 

TABLE OF CONTENTS v 

 LIST OF TABLES viii 

LIST OF FIGURES ix 

LIST OF SYMBOLS x 

LIST OF ABBREVIATIONS  xi 

CHAPTER 1 INTRODUCTION 

 

1.1 Background of Study 1 

1.2 Problem Statement 5 

1.3 Significance of study 7 

1.4 Objectives of Study 8 

CHAPTER 2 LITERATURE REVIEW 
 

2.1 Color in Textile Dyeing 9 

           2.1.1 Importance of Color in Consumer  

                    Perception 

9 

           2.1.2 Color Psychology 11 

           2.1.3 Colorfastness and Dye-Fiber Bonding  13 

2.2 Fading Mechanisms 16 

           2.2.1 Role of Water Hardness in Fading 16 

 2.3 Chelating Agents in Detergents 18 

           2.3.1 Purpose and Mechanism of Chelating Agents 18 

           2.3.2 EDTA as a Chelating Agent in Detergent  

                   Formulation 

 

21 

CHAPTER 3 METHODOLOGY 
 

3.1 Materials and chemicals 22 

3.2 Equipment and instrument 23 

3.3 Method and Procedure 24 

          3.3.1 Preparation of Liquid Detergent 24 

          3.3.2 Testing of Liquid Detergent 25 

          3.3.3 UV–Vis Analysis of Dye–Metal Interactions  

                   with EDTA 

26 

          3.3.4 Chelation Efficiency of EDTA 29 

 

 

 

 




