ii

ADSORPTION OF ZINC FROM AQUEOUS SOLUTION USING ZEOLITE

ZAIDATUL FATIMAH BINTI AHMAD

This report is submitted in partial fulfillment of the requirements needed for the
award of Bachelor of Chemical and Process Engineering (Hons)

FACULTY OF CHEMICAL ENGINEERING
UNIVERSITI TEKNOLOGI MARA
SHAH ALAM

OCTOBER 2009



TABLE OF CONTENTS

PAGE
DECLARATION 111
SUPERVISOR’S CERTIFICATION v
COORDINATOR’S CERTIFICATION v
LIST OF TABLES A\
LIST OF FIGURES vii
NOMENCLATURE ix
TABLE OF CONTENTS X
ACKNOWLEDGEMENTS X1
ABSTRACT X1
CHAPTER 1 INTRODUCTION

1.1  Introduction 1
1.2 Objective of Study 2

CHAPTER 2 LITERATURE REVIEW
2.1 Adsorption 3
2.2 Adsorbent 4
2.2.1 Characteristics and general requirement 4
2.3 Zeolites 4
2.3.1 Types of zeolite 6
2.3.1.1 Clinoptilolite 6
2.3.1.2 Chabazite 6
2.3.1.3 Phillipsite 6
2.3.1.4 Mordenite 7
2.3.2 Uses of zeoilites 7
2.3.2.1 Catalysis 7



x1i

ACKNOWLEDGEMENTS

Alhamdulillah. In the name of Allah S.W.T and with the help of Allah. All good
aspirations, devotion, good expressions and prayers are due to Allah whose blessing and
guidance helped me through the entire project. In preparing this project report, I was in
contact with many people, researchers, academics, and practitioners. First and foremost, I
would like to express my appreciation to everyone who has directly or indirectly helped
me in preparing this project report. They have contributed towards my understanding and
thoughts by providing valuable comments and ideas regarding this report. In particular, I
wish to express my sincere appreciation to my project supervisor, Dr Ekramul Mahmud,
for his encouragement, guidance, and critics. Dr Ekramul had also offered me with
helpful information during the preparation of this report. Without his continuous
guidance and advices, this report would not have been the same as presented here.
Finally, I wish to thank my family and close friends who had been very understanding
and patient with me throughout making of this project report.

Thank you.
Zaidatul Fatimah Binti Ahmad
2007269664



Xii

ABSTRACT

In this study, the adsorption behavior of natural zeolite for zinc ion has been studied in
order to consider its application to purity in metal finishing wastewater. The batch method has
been employed using metal concentrations in solution ranging from 50 to 200 mg/L and different
amount of natural zeolite ranging from 0.5 to 2.0 g. The percentage adsorption was determined
for the adsorption system as a function of initial concentration and amount of zeolite. From this
study, it was found that the percentage adsorption of zinc decreases with the increase in initial
concentration of sample solution and it increases with the increasing amount of zeolite being
introduced. The highest percentage of zinc adsorption is 91.94 % at the concentration of 50 ppm
using 2.0 gram of zeolite while, the lowest percentage of adsorption of zinc is 57.74 % at the
concentration of 200 ppm using 0.5 gram of zeolite. In conclusion, natural zeolite holds the great
potential to remove zinc from industrial wastewater.



CHAPTER 1

INTRODUCTION

1.1  INTRODUCTION

Zinc is a type of heavy metal that is naturally present in water. Heavy metal is a term that
is used to describe more than a dozen elements that are metals or non metals
characteristics. Generally, heavy metals have densities above 5 gm/cm’® and they are
persistent in environment because they cannot be degraded or destroyed. Human
activities affect natural geological and biological redistribution of heavy metal through
pollution of the air, water and soil. The primary anthropogenic sources of heavy metals
are point sources such as mines, foundries, smelters, and coal buming power plants.
Diffuse sources such as combustion by-products and vehicle emissions are also sources
of heavy metals. Humans also affect natural geological and biological redistribution of
heavy metal by altering the chemical form of heavy metals released to the environment.
Such alterations often affect a heavy metal’s toxicity by allowing it to bioaccumulate in
plants and animals, bioconcentrate in the food chain or attack specific organs of the body.
Heavy metals can enter the water body by industrial and consumer waste, or even from
acidic rain breaking down the soils and releasing heavy metals into streams, lakes, rivers,

and groundwater (S.H. Lin et al, 2002).

Zinc manufacturing and other industries release large quantities of metals mainly
Cadmium and zinc during production. The increasing demand for alkaline zinc
manganese batteries instead of mercury based ones, brings serious problems when those
batteries are not disposed off properly. Yet, another source of contamination can be due

to the flooding of ore mines into the environment. Since heavy metals have toxic effects





