USE OF ANION CLAY HYDROTALCITE TO REMOVE
COLOURED ORGANICS FROM AQUEOUS
SOLUTIONS

BUREAU RESEARCH AND CONSULTANCY
UNIVERSITI TEKNOLOGI MARA
40450 SHAH ALAM, SELANGOR
MALAYSIA

BY

YAMIN YASIN
LIM YING CHIN
LIM YING SIEW

FEBRUARY 2006



~o-
<
~

= —4

Timbalan Pengarah

[Akademik)

Tel: 03-55227091

E-nail: puzel898:dsalanm nimedinty

Ketua Program

4American Degree Foundation
Program

Tel: 03-33227093

E-mail: norma034‘dsalam nitnr.ed.ny

Ketua Program

4-Level

Tel: 03-55227093

E-mail: kahar075: salam.uwitm.edumy

Ketua Program

dustralia / New Zealand Program
Tel: 03-35227094

Ewmail: baliz016 G salam.wityy edie.my

Ketua Program

Dasar Pandang Ke Timur

Tel: 03-55227161

E-mail: kamil520.d salap. vitm.edimy

Penclong Pendaftar

(Akademik)

Tel: 03-35227092

E-mail: mohdr173:4 salam. uitnr eduny

Core Person

A-Level Medicine

Tel: 03-55227141

E-mail: rita499 @salam witm.edu.ny

Core Person

Program Timur Tengah

Tel: 03-55221743

E-mail: dilah09{asalam uimi.edn my

Core Person

Program Rusia

Tel: 03-35227097

E-mail: penelope@ salam itn.edn.my

Core Person

Program Perancis

Tel: 03-55227142

E-mail: yapla325@salam. yitm.cdu my

Core Person

Program Korea

Tel: 03-33227098

E-mail. jenne087d salan. witm. edu.nry

Pejabat Am
Tel: 03-55227100 7402 7104
Fax: 03-35227109

PEJABAT HAL EHWAL AKADEMIK

INTERNATIONAL EDUCATION CENTRE (INTEC)
UiTM, KAMPUS SEKSYEN 17, 40200 Shah Alam, Selangor Darul Ehsan

Tarikh
No. Fail Projek

15 Febuari 2006
600 -IRDC/ST 5/3/935

Penolong Naib Canselor (Penyelidikan)

Institut Penyelidikan, Pembangunan dan Pengkomersilan
Universiti Teknologi MARA

40450 Shah Alam

Yang berbahagia Professor,

LAPORAN AKHIR PENYELIDIKAN “USE OF ANIONIC CLAY
HYDROTALCITE TO REMOVE COLOURED ORGANICS FROM
AQUEOUS SOLUTIONS”

Merujuk kepada perkara di atas, bersama-sama ini disertakan dua naskah
Laporan Akhir Penyelidikan bertajuk “use of anionic clay hydrotalcite to
remove coloured organics from aqueous solutions”

Sekian, terima kasih.

Yang be¢

Ym YASIN

Ketua
Projek Penyelidikan


http://norma.014asalamiiitni.edit
http://kamiI520iisalanuiitm.edu.mv
http://dilahQ91asalam.uimt.edit
http://vapla325Gsalam.iritm.edu

TABLE OF CONTENTS

PROJECT TEAM MEMBERS
ACKNOWLEDGEMENT

LIST OF FIGURES

ABSTRACT

CHAPTER

1.0 INTRODUCTION

1.1
1.2
1.3
14
1.5
1.6
1.7
1.8
1.9

Environmental Quality
Layered Double Hydroxides
Historical Background
Structure of Hydrotalcite
Nature of Water

Environmental Use of Humic Substances

Impact of Humic Substances to the Environment
Impact of Dye Wastewater to the Environment
Adsorption

1.9.1 Physical Adsorption
1.9.2 Chemical Adsorption

2.0 LITERATURE REVIEW

2.1
2.2
2.3
24
2.5

Environmental Quality

Impact of Dye Wastewater to the Environment

Impact of Dye Substances to the Environment

Adsorption Mechanism of Organic Ions

Humic Acid

2.5.1 Structure and Chemical Properties
of Humic Acid

Page

iii
iv

Vil

viii

17

17
18
20
21
25
27



ABSTRACT

USE OF ANION CLAY HYDROTALCITE TO REMOVE COLOURED
ORGANICS FROM AQUEOUS SOLUTIONS
Hydrotalcite was synthesized using co-precipitation method. The resulting
hydrotalcite was used as an adsorbent for removal of methylene blue dye and humic
acid from aqueous solution. The colour change of methylene blue dye and humic acid
were used as an indicator to measure the amount of methylene blue and humic acid

being adsorbed.

Various parameters affecting the adsorption process were studied. These include
contact time, adsorbent dosage, initial concentrations and temperature.
Characterization of the resulting sample was done using Powder X-Ray diffraction

analysis and Fourier Transform Infrared analysis.

X-Ray diffractogram of the samples synthesized showed the presence of sharp peaks
which signifyiﬁg high crystallinity. The basal spacing corresponding to the 003
reflection was found to be 9.7A. The spectra of HT prepared showed OH stretching

and OH bonding around 3200-3800 cm’! and 1400-1600 cm™, respectively.

Adsorption kinetics of both of the adsorption studied showed that hydrotalcite is .
better adsorbent to remove colour of organic solutions. Percentage uptake increased
with increased contact time, adsorbent dosage, initial concentration and temperature

used.
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CHAPTER 1

INTRODUCTION

1.1 Environmental Quality

Pollution of natural waters is usually associated with the presence of undesirable
toxic substances and heavy metals resulting from man made sources (Amin and

Jayson 1996).

The problems of water contamination have existed ever since man started
development activities on land. With the rising outcry for more stringent control
over the quality of the environment, it has become a matter of public interest to

regulate all sorts of industrial effluents, rivers and streams.

Water has played an important role in human’s life as well as other living
organisms. Therefore, it is necessary to threat polluted water, which we consume as
drinking water. The sources of water supply can be divided into two major
classifications: groundwater and surface water. To these should be added rainwater
and dimineralized water. The groundwater supply includes dug, bored, driven and
drilled wells, rock and sand or earth springs and infiltration galleries. The surface
water supply includes lakes, reservoir, stream, pond, river and creeks supplies

(Salvato, 1982).



