
ETHYLENEDIAMINETETRAACETIC DIANHYDRIDE
MODIFIED COCONUT FROND FOR REMOVAL OF Pb (II):

KINETICS, ISOTHERM AND THERMODYNAMICS

NUR lAIN BINTI MOHO NIZAM PRUSHOTMAN

BACHELOR OF SCIENCE (Hens.) CHEMISTRY
FACULTY OF APPLIED SCIENCES
UNIVERSITI TEKNOLOGI MARA

DECEMBER 2015



ACKNOWLEDGMENTS

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

First and foremost, I would like to express my gratefulness to Allah S.W.t for giving

me strength and health to complete this final year project. I am greatly appreciated

for all the guidance, courage, advice and constructive criticism given to me from my

supervisor, Prof. Madya. Dr. Megat Ahmad Kamal Megat Hanafiah. Sincere thanks

from deep inside my heart. My deepest gratitude to the entire lab assistants of

Faculty of Applied Science especially to Encik Mohd Fauzie Bin Idrus for his helps

and cooperation during testing period. I would also thanks to my teammates in the

laboratory for working together and sharing so much opinions and thoughts about the

project. Love and thanks to my beloved parents, Mohd Nizam Prushotman and

Zainab Binti Abib Russel, my brother and sisters for their endless supports and

motivations during my bright and gloomy days. Thank you for cheering me up. Last

but not least, I would like to thank all wonderful individuals who have generously

contributed their knowledge, expertise and talents. May you have Allah's endless

blessing. Thank you again.



TABLE OF CONTENTS

Page

ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES
LIST OF FIGURES
LIST OF ABBREVIATIONS
ABSTRACT
ABSTRAK

CHAPTER 1 INTRODUCTION

11

IV

V

Vlll

X

Xl

1.1
1.2
1.3
1.4
1.5

Background of the study
Problem statement
Objectives of study
Significances of study
Scope of study

1
3
5
6
6

CHAPTER 2 LITERATURE REVIEW

2.1 Toxicity of lead
2.2 Coconut frond as adsorbent
2. 3 Chemical modifications

2.3.1 Base solutions
2.3.2 Organic acids
2.3.3 Organic compounds

CHAPTER 3 METHODOLOGY

7
8
9
10
11
12

3.1 Materials 16
3.2 Instrument 17
3.3 Methods 18

3.3.1 Adsorbent preparation 18
3.3.2 Characterization of adsorbent 19
3.3.3 Preparation oflead solutions 20
3.3.4 Batch adsorption studies 20

3.3.4.1 Effect of pH 21
3.3.4.2 Effect of adsorbent dosage 21
3.3.4.3 Initial concentration / contact time 21
3.3.4.4 Isotherm study and thermodynamic study 22

11



CHAPTER 4 RESULT AND DISCUSSION

4.1
4.2
4.3
4.4
4.5
4.6
4.7

Adsorbent characterization
Effect of pH
Effect of adsorbent dosage
Effect of lead initial concentration and contact time
Adsorption kinetic models
Adsorption isotherm
Adsorption thennodynamic

23
27
28
30
32
36
42

CHAPTER 5 CONCLUSION AND RECOMMENDATION

CITED REFERENCES
CURRICULUM VITAE

III

46

47
53



ABSTRACT

ETHYLENEDIAMINETETRAACETIC DIANHYDRIDE MODIFIED
COCONUT FROND FOR REMOVAL OF Ph (II): KINETICS, ISOTHERM

AND THERMODYNAMICS

Ethylenediaminetetraacetic dianhydride (EDTAD) modified coconut frond was
prepared, and characterized by using Attenuated transfer reflectance fourier
transform infrared spectrophotometer (ATR-FTIR) and pHzpc • The factors affecting
the adsorption process which is pH (1-5), adsorbent dosage (0.02-0.1 Og), initial
concentration (10, 20, 30 mg/L), contact time (1,3,6, 10,20,30,60,90, 120 min),
temperature (303 K, 313 K, 323 K) were investigated. The adsorption process was
relatively fast and equilibrium was established within 90 min. Due to the presence of
large number of carboxyl groups, the adsorption capacity of EDTAD modified
coconut frond (ECFP) for Pb(II) showed a high amount of maximum adsorption
capacity 84.034 mg/g. Adsorption process fitted well with Langmuir isotherm model
compared to Freundlich isotherm model. A comparison between two kinetic models
were investigated and the result showed better correlation coefficient for pseudo
second-order kinetic model confirming that the sorption rate was controlled by
chemisorption process. Different them10dynamic parameter Gibbs free energy ~Go,

enthalpy ~Ho and entropy ~so have also been evaluated and the result showed
negative value of ~Go which means that the process is spontaneous. Both positive
value of ~HO and ~SO indicated that the process is endothermic and entropy driven in
nature.
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