
 

 

UNIVERSITI TEKNOLOGI MARA 

 

 

 

ADSORPTION OF HEAVY METALS 

AND DYES FROM TEXTILE 

WASTEWATER BY USING 

EGGSHELL 
 

 

 

 

 

 

NUR FARHANA BINTI AZHAR 

 

 

 

 

 

 

 

Project submitted in fulfillment of the requirements for 

the degree of 

Bachelor in Environmental Health and Safety 

(Hons.) 

 

 

Faculty of Health Sciences 

 

 

July 2017 



 

ii 

 

DECLARATION BY STUDENT 

 

 

Project entitled “Adsorption of Heavy Metals and Dye from Textile Wastewater by 

Using Eggshell” is a presentation of my original research work. Whenever 

contributions of others are involved, every effort is made to indicate this clearly, with 

due reference to literature, and acknowledgement of collaborative research and 

discussions. The project was done under the guidance of Project Supervisor, Mr. Razi 

Ikhwan B. Md. Rashid. It has been submitted to the Faculty of Health Sciences in 

partial fulfilment of the requirement for the Degree of Bachelor in Environmental 

Health and Safety (Hons). 

 

 

 

 

Student’s signature: 

 

.............................. 

(Nur Farhana Binti Azhar) 

2013226662 

941024-11-5094 

Date: ……………….. 

 

 

 



  

vii 

 

ACKNOWLEDGEMENT  

 

 

In the name of Allah, The Most Gracious, The Most Merciful. 

 

Alhamdulillah and praise to Allah the Most Gracious and the Most Merciful for the 

completion of my final year project entitle ‘Adsorption of Heavy Metals and Dyes 

from Textile Wastewater by Using Eggshell’. Deepest pleasure and salaam to the 

Prophet Muhammad PBUH. Hence, I would like to extend my deepest gratitude and 

thank you to my family members especially to my parents for the faith and endless 

support throughout this study, to my mentor and main supervisor, Mr. Razi Ikhwan B. 

Md Rashid for his guidance, support, encouragement and taught me along the way in 

completing my final year project, to Dr Mujid Bin Abdullah, Head of Department of 

Environmental Health and Safety for the inspiration and encouragement. 

 

I am also grateful to all lecturers and supporting staff in the Department of 

Environmental Safety and Health for the teaching and guidance. My utmost respect 

and appreciation to all members of the team who have helped me during my study. For 

that I am extremely thankful and indebted to all for your help. Last but not least, I 

would also like to convey my heart and appreciation to all my friends especially my 

classmates, HS243 and my dearest housemates who have directly or indirectly 

contributed to my study and become part of my experience in finishing my study. 

 

 

 

 

 



  

viii 

 

TABLE OF CONTENTS 

 

TITLE PAGE   

DECLARATION BY STUDENT ii 

INTELLECTUAL PROPERTIES iii 

APPROVAL BY SUPERVISOR v 

ACKNOWLEDGEMENT vii 

TABLE OF CONTENTS viii 

LIST OF TABLES xi 

LIST OF FIGURES xii 

LIST OF EQUATIONS xiv 

LIST OF ABBREVIATIONS xv 

ABSTRACT xvi 

ABSTRAK vxii 

 

CHAPTER ONE: INTRODUCTION 

1.1 Background of Study 1 

1.2 Problem Statement 3 

1.3 Research Questions 5 

1.4 Research Objectives 5 

 1.4.1 General Objective 5 

 1.4.2 Specific Objectives 5 

1.5 Research Hypothesis 6 

1.6 Scope of The Study 6 

1.7 Significant of The Study 7 

1.8 Conceptual Framework 8 

 

 

 



  

xvi 

 

ABSTRACT 

 

 

Introduction: Textile industry is known as one of the generators that produced a large 

amount of wastewater pollutants due to the large quantities of water consumed during 

fabric processing. Objective: The objectives of this study is to investigate the potential 

of eggshells as adsorbent for removal of pollutants from the textile industry wastewater 

without treatment. Methodology: The wastewater sampling at the selected area was 

conducted including in-situ and ex-situ sampling to identify the characteristics of the 

wastewater and compare the sample with Environmental Quality (Sewage and 

Industrial Effluent) Regulations 1974. Therefore, alternative treatment such as 

adsorption was investigated. The efficiency of eggshell as the adsorbent are really 

effective and able to remove the heavy metals (Pb, Zn, Mn and Cu) and dyes 

concentration in a large amount.  Result: Based on the result, the wastewater does 

have a high reading of turbidity, high concentrations of BOD and COD, highly 

coloured effluents and heavy metals. All the characteristics of textile wastewater 

violated the permissible limit standard stated by the Environmental Quality (Sewage 

and Industrial Effluent) Regulations 1974. The optimum condition in the removal of 

heavy metals and dyes was obtained. As for lead (Pb) and copper (Cu) show the highest 

percentages of removal up to 100% followed by the manganese (Mn) and zinc (Zn) 

which is 91% and 62% respectively. Meanwhile, the removal percentages for the dyes 

is 80% Conclusion: This study concluded that the textile wastewater containing high 

concentrations of pollutant including the heavy metals and dyes. 
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