
THE REMOVAL OF CRYSTAL VIOLET DYE USING PLANT-BASED 

SORBENTS 

NURHANA BINTI LEE HAI LIANG@KASMAN 

Final Year Project Submitted in 

Partial Fulfilment of the Requirements for the 

Degree of Bachelor of Science (Hons.) (Chemistry with Management) 

in the Faculty of Applied Sciences 

Universiti Teknologi MARA 

FEBRUARY 2024 



ii  

 

 

 

 

ACKNOWLEDGEMENT 

 

 

 

Bismillahirrahmanirrahim, Alhamdulillah praise be to Allah S.W.T., I have 

completed my thesis. First and foremost, I would like to thank my supervisor, Ts. Dr. 

Siti Kartina Binti Abdul Karim for her patience, endless support, and guidance 

throughout this study. 

 

 

This study would not be possible without the help of my friends, Zizie Izzatie Binti 

Mohd Musa, Akmal Bahri Bin Mohd Rajeli, Nazidah binti Ramji, Mohd Aidel Bin 

Ratno Hadiyono and Clinton Brinyang Anak Dris for sharing laugh and tears with 

me, their loyal companion in academic and endless support in everything I do. Also, 

not to forget all my classmates, for their encouragement and support throughout 

finishing this degree. 

 

 

My deepest gratitude was also extended to my mother, Ruhani Binti Akmat and my 

stepfather, Mohamed Redzuan Bin Ismail, my grandparents, Akmat Bin Alip and 

Nurdiha Binti Jainari and my family for their continuous financial and moral support. 

They have always been my number 1 supporter since day one. I appreciate and am 

proud of myself for being able to endure and overcome all challenges that I face 

throughout this journey. 

 

 

Last but not least, I would like to thank one and all who, directly or indirectly, have 

lent their hand in completing this study. 

 

 

Nurhana Binti Lee Hai Liang@Kasman. 



iii  

TABLE OF CONTENT 

 

 

 

 
LIST OF TABLES ........................................................................................................ v 

LIST OF FIGURES ...................................................................................................... vi 

LIST OF ABBREVIATIONS ....................................................................................... 7 

ABSTRACT .................................................................................................................. 8 

ABSTRAK .................................................................................................................... 9 

CHAPTER 1 ................................................................................................................ 10 

RESEARCH BACKGROUND ................................................................................... 10 

1.1 Introduction ..................................................................................................... 10 

1.2 Problem Statement........................................................................................... 11 

1.3 Objectives ........................................................................................................ 12 

1.4 Significance of study ....................................................................................... 12 

CHAPTER 2 ................................................................................................................ 14 

LITERATURE REVIEW ............................................................................................ 14 

2.1 Crystal Violet Dye ........................................................................................... 14 

2.1.1 Properties and Characteristics of Crystal Violet ......................................... 14 

2.1.2 Applications of Crystal Violet Dye ............................................................. 16 

2.2 Adsorption ....................................................................................................... 17 

2.2.1 General Water Purification Methods ........................................................... 17 

2.2.2 Comparison with Other Plant-Based Sorbents Towards Crystal Violet 

Removal ................................................................................................................... 18 

2.3 Plant-Based Sorbents ....................................................................................... 20 

2.3.1 Characteristics and Uses of Banana Peel ..................................................... 20 

2.3.2 Characteristics and Uses of Pineapple Waste .............................................. 23 

2.4 Parameters affecting removal efficiency (%) .................................................. 25 

2.4.1 Effect of concentration ................................................................................ 25 



8  

ABSTRACT 

 

 

 

 

 

THE REMOVAL OF CRYSTAL VIOLET DYE USING PLANT-BASED 

SORBENTS 

 

 

 

The widespread use of crystal violet dye in the textile industry has led to significant 

wastewater pollution, posing a threat to safe drinking water worldwide. This pollution 

affects human health and aquatic life by contaminating fresh body water and reducing 

dissolved oxygen levels through the inhibition of photosynthesis metabolism. 

Additionally, traditional waste management methods, such as open burning, 

contribute to air pollution. To address these issues, adsorption using plant-based 

sorbents has emerged as an effective technique. This project aims to prepare sorbents 

from banana peels (BP), pineapple wastes (PW) and sugarcane bagasse (SCB) and 

evaluate their effectiveness in removing crystal violet dye. The study will investigate 

the impact of concentration, pH, and contact time on the dye removal process. The 

anticipated outcomes include insights into the preparation of plant-based sorbents and 

a comprehensive understanding of their performance in dye removal. 
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CHAPTER 1 

 

 

 

RESEARCH BACKGROUND 

 

 

 

 

1.1 Introduction 

 

Crystal violet (CV) dyes or also known as triphenylmethane are widely used 

in the textile dye manufacturing industry as well as a biological stain in 

human and veterinary medicine. It also provides a deep violet color as printing 

inks and paints. Crystal violet is more toxic than negative dyes (Essandoh M, 

et al., 2021). Around 100 tonnes of liquid effluents were added per year by the 

textile industry, and it is considered as the biggest contributor among the 

contributors for dyes (Katheresan, et al., 2018). Water contaminated by 

various dyes can harm plants, resulting in the annihilation of an entire 

ecosystem (Uddin, et al., 2009). Thus, multiple techniques were studied to 

treat wastewater from harmful effluent before being disposed to the 

environment. Nanotechnology provides a better option for wastewater 

treatment as it gives an outstanding adsorption capacity (Madhura et al., 

2018). Adsorption or removal of dyes from the wastewater is the most 

common technique used these days as it is efficient and cost-effective 

(Foroutan et al., 2020). Adsorption process includes the attachment of one or 

more adsorbates to an adsorbent through chemical or physical bonds. 


