SORPTION OF AMIDO BLACK 10 B ONTO CALCINED Zn-Al-NO;
LAYERED DOUBLE HYDROXIDE AND CALCINED Zn-Al-CO;
LAYERED DOUBLE HYDROXIDE

MOHD HANISAFWAN SUHAIMI

Final Year Project Report Submitted in
Partial Fulfillment of the Requirement for the
Degree of Bachelor of Science (Hons.) Applied Chemistry
in the Faculty of Applied Sciences
Universiti Teknologi MARA

APRIL 2009



This Final Year Project report entitled “Sorption of Amido Black 10 B
Onto Calcined Zn-Al-NO;3 Layered Double Hydroxide and Zn-Al-CO;
Layered Double Hydroxide” was submitted by Mohd Hanisafwan, in
partial fulfillment of requirements for the Degree of Bachelor of Science
(Hons.) Applied Chemistry, in Faculty of Applied Sciences, and was
approved by

|

dm. Siti Mariam Bt Sumari
Supervisor
B.Sc (Hons.) Environmental Technology
Faculty of Applied Sciences
Universiti Teknologi MARA

40450 Shah Alam
Selangor
"\

N P

ut
Miss Mi?lti M.Yahaya Dr Yusairie B. Mohd
Project Coordinator Head of Programme
B.Sc. (Hons.) Applied Chemistry B. Sc (Hons.) Applied Chemistry
Faculty of Applied Sciences Faculty of Applied Sciences
Universiti Teknologi MARA Universiti Teknologi MARA
40450 Shah Alam 40450 Shah Alam
Selangor Selangor

Date: Qé) MA/Y -30061



ACKNOWLEDGEMENTS

Firstly, I would like to thanks to ALLAH, I managed to complete my task
and finish my Thesis Project without major problem in the whole semester
at Faculty of Applied Sciences. Then, I would like to express my sincere
gratitude to my supervisor, a Lecture of Environmental Technology, Puan
Mariam Sumari and also my parents for their invaluable advice,
encouragements and support. Thanks are due to the Dean of the Faculty,
Prof Madya Dr Kamal Harun, because satisfied to give me a chance to do
my Final Year Project at the faculty. Thanks for the kind permission to let
me use all the laboratories and the facilities during the period of my
practical. Also my special thanks to Miss Mazlin Mohammad, the research
assistant, for her support and guidance during analysis laboratory. She also
assisted me carrying out the report. Her kindness is highly appreciated. I
also wish to extend my sincere thanks and appreciation to others students
and to the assistants in the analysis laboratory and all officials for their
assistance. They are such wonderful individuals. Also my sincere thanks to
my Project Coordinator of Applied Chemistry, Faculty of Applied Sciences,
Universiti Teknlologi MARA, Miss Sabrina binti Yahaya, because she had
successfully managed the Final Year Project. I am also indebted to all of my
great friends and also all Faculty of Applied science’s employees for their
cooperation in completing my thesis. Last but not least, no words are
adequate enough to express my deepest gratitude to my parents and family
for their undying love and constant support throughout my life.

Mohd Hanisafwan Suhaimi



TABLE OF CONTENTS

ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS
ABSTRACT

ABSTRAK

CHAPTER 1 INTRODUCTION

1.1
1.2
1.3
1.4

Background
Problem statement
Significance of study
Objectives of study

CHAPTER 2 LITERATURE REVIEW

2.1
2.2
23
2.4

2.5

History of hydrotalcite

What is Double Layered Hydroxide?
Principal of Adsorption

The effect of azo dye (Amido Black 10 B)
2.4.1 Azodyes

2.4.2 Amido Black 10 B

Previous study

CHAPTER 3 METHODOLOGY

3.1
3.2
33

3.4

3.5

3.6

Chemicals

Equipments

Synthesis of Layered Double Hydroxides
3.3.1 Calcined Zn-Al-CO;

3.3.2 Calcined Zn-Al-NO;

Adsorption Experiment

3.4.1 Sorption Isotherm

3.4.2 Adsorption properties calculation
Characterization of LDHs

3.5.1 Powder X-Ray Diffractormeter (XRD)
3.5.2 Fourier Transform Infrared Spectrometry (FTIR)
3.5.3 UV-Visible Spectrophotometer

3.5.4 Scanning Electron Microscope
Optimization studies

Page

1il

1v-v

vi
vii-viii
ix

X

X1

AN L N —

11
13
13
14
16

18
18
19
19
20
21
22
23
24
24
25
25
26
26



ABSTRACT

SORPTION OF AMIDO BLACK 10 B ONTO CALCINED Zn-Al-NO;
LAYERED DOUBLE HYDROXIDE AND CALCINED Zn-Al-CO;
LAYERED DOUBLE HYDROXIDE

Layered double hydroxides (LDHs) calcined, denoted as CLDHs, have been
shown to recover their original layered structure in the presence of
appropriate anions. In the light of this so-called “memory effect”, the
removal of Amido Black (AB), an anionic dye, from aqueous solution by
calcined Zn-Al-NOj and Zn—Al-CO3; LDHs was investigated in batch mode.
The study looked at the influence of pH values, dye-adsorbent contact time,
initial dye concentration, adsorbent dosage, particle size, and various
temperatures on the decolorization rate of AB. The adsorption isotherms,
described by Freundlich model are L-type. The characterization of the solids
CLDHs, both before and after removal of AB, by X-ray diffraction,
Scanning Electron Microscope and infrared spectroscopy shows that the AB
adsorption on CLDHs is enhanced by reconstruction of a matrix hydrotalcite
intercaled by the dye, and the intercalation of the organic ion was clearly

evidenced by the net increase in the basal spacing from 7.6 A for Zn-Al-
NOj; and 7.59 for Zn-Al-COs.
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