
REMEDIATION OF HEAVY METAL CONTAMINATED 

WASTEWATER USING CHITOSAN 

NUR ATIKAH BINTI SUHAIMI 

Final Year Project Report Submitted in 

Partial Fulfillment of the Requirements for the 

Degree of Bachelor of Science (Hons.) Biology 

In the Faculty of Applied Science 

Universiti Teknologi MARA 

JANUARY 2017 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Universiti Teknologi MARA Institutional Repository

https://core.ac.uk/display/328806488?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


This Final Year Project Report entitled “Remediation of heavy metal 

contaminated wastewater using chitosan” was submitted by Nur Atikah Binti 

Suhaimi, in partial fulfillment of the requirements for the Degree of Bachelor of 

Science (Hons.) Biology, in the Faculty of Applied Sciences and was approved by  

 

 

 

            _____________________ 

Mohd Zaini Bin Nawahwi 

Supervisor 

Faculty of Applied Sciences 

Universiti Teknologi Mara 

Cawangan Negeri Sembilan 

72000 Kuala Pilah 

Negeri Sembilan 

 

 

                                                                  

 _________________________                                ________________________     

Madam Ilyanie Binti Hj Yaacob                                  Dr. Nor'aishah Binti Abu Shah 

Project Coordinator                                     Head of Pure Science School 

Faculty of Applied Sciences                                      Faculty of Applied Sciences 

Universiti Teknologi MARA                                     Universiti Teknologi MARA 

Cawangan Negeri Sembilan                         Cawangan Negeri Sembilan 

72000 Kuala Pilah                                                      72000 Kuala Pilah 

Negeri Sembilan                                                         Negeri Sembilan 

 

 

 

 

                Date: _____________ 

 



iv 

 

TABLE OF CONTENTS 

 PAGE 

ACKNOWLEDGEMENT iii 

TABLE OF CONTENTS                                                                                                 iv-v 

LIST OF TABLES  vi                                                           

LIST OF FIGURES                                                                                                          vii 

LIST OF ABBREVIATIONS                                                                                          viii-ix 

ABSTRACT      x 

ABSTRAK       xi 

  

CHAPTER 1: INTRODUCTION  

1.1 Background Study  1-4 

1.2 Problem Statement       4-6 

1.3 Significance of the Study       6-7      

1.4 Objectives of the Study 7 

  

CHAPTER 2: LITERATURE REVIEW  

2.1 Chitosan 8-10 

2.2 Heavy metal  10-12 

2.3 Type of Treatment  12 

            2.3.1 Biological treatment using chitosan   13 

            2.3.2 Chemical treatment using EDTA         13-14 

            2.3.3 Physical treatment using membrane filtration 14-15 

2.4       Fourier Transform Infrared (FTIR) spectroscopy for 

            characterization of chitosan 

15 

 

2.5       Confirmative Test by Fourier Transform Infrared                                        

spectroscopy(FTIR)              

15-16 

  

CHAPTER 3: METHODOLOGY  

3.1 Material  17 

            3.1.1 Raw materials 17 

            3.1.2 Chemical 17 

            3.1.3 Apparatus 17 

3.2 Methods                                                                                                                    18 

           3.2.1 Preparation of heavy metal (synthetic wastewater) 18   

           3.2.2 Preparation of chitosan powder 18-19 

           3.2.3 Screening for heavy metal 19 

           3.2.4 Preparation of biological treatment        19 

           3.2.5 Preparation of chemical treatment           20 

           3.2.6 Preparation of physical treatment 20 

3.3      Statistical Analysis                                                                                                   20  

  

CHAPTER 4: RESULT AND DISCUSSION   

4.1 FTIR analysis of chitin and chitosan                                                                      21-22 

4.2 Screening of heavy metals using chitosan                                                              22-23 

4.3 Types of different treatment for lead ion                                                                24-25 



v 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                    

                                                                                              

 

 

 

 

 

 

 

 

 

 

 

                          

 

  

CHAPTER 5: CONCLUSION AND RECOMMENDATION              26   

 

                            

CITED REFERENCE 27-30 

  

APPENDICES 31-37 

  

CURRICULUM VITAE 38 



x 

 

ABSTRACT 

 

REMEDIATION OF HEAVY METAL CONTAMINATED 

WASTEWATER USING CHITOSAN 

 

Chitosan is a part of natural substances known as effective material to eliminate 

heavy metal such as zinc, lead and copper from polluted wastewater. The example 

application of biopolymers that emerging adsorption methods for removal dyes 

and heavy metal is chitosan. The objective for this study were to prepare and 

compare chitosan powder from prawn shell to treat using different method for 

biological, chemical and physical treatment heavy metal contaminated with 

wastewater for wastewater treatment. The results of this study showed that the 

screening of heavy metal which using chitosan were able to remove heavy metal 

especially lead. Lead ion (Pb2+) showed the highest percentage of heavy metal 

removal which is 79.63% as compared to copper ion (Cu2+) and zinc ion (Zn+) 

which are 14.50% and 7.48% respectively. So, lead has been chosen to be the best 

removal using chitosan with the ANOVA p-value is equal to 0.000. Then, the lead 

ion was continued by the three different processes which are biological treatment, 

chemical treatment and physical treatment. The percentage of removal heavy 

metal by lead ion for biological treatment is 83.60% while for chemical treatment 

is 85.42% and physical treatment is 21.31%. Therefore, chemical treatment has 

been chosen to be the best removal using chitosan with the ANOVA p-value is 

equal to 0.000. Although chemical was chosen to be the best, biological treatment 

can be considered as a practical treatment since it is cheaper than chemical 

treatment since the value was almost the same. 
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