UNIVERSITI

TETO DOTOATIAY AT TAAQITOTT AQ AR
.i.mig ‘.:_f-b.-_s.-ea‘.«Lm %b'?.:. Mb%@:&*w&_uﬂw AN

ADSORBENTS IN REMOVAL OF HEAVY
METAL IN LEACHATE FROM ULU MAASCH
LANDFILT

BACHELOR OF ENVIRONMENTAL
HEALTH AND SAFETY (HONS )
FACULTY OF HEAITH SCIENCES




Declaration by Student

Project entitled “The Potential of Eggshell as Adsorbents in Removal of Heavy Metal in
Leachate from Ulu Maasop Landfill” is ;1 presentation of my original research work.
Whenever contributions of others are involved, every effort is made to indicate this
clearly, with due reference to literature, and acknowledgement of collaborative research
and discussions. The project was done under the guidance of Project Supervisor Dr.
Shantakumari Rajan. It has been submitted to the Faculty of Health Sciences in partial
fulfillment of the requirement for the Degree of Bachelor in Environmental Health and
Safety (Hons).

Student’s Signature:
..................... k...
(SHAHIRAH BINTI SAMAT)
2012433676

930718 -10 - 6156

......................



ACKNOWLEDGEMENT

My deepest gratitude to Allah the Most Gracious and Merciful, for the guidance
and blessings, for granting me strength when all hope seems lost, and for making ease of
every job assigned to me. [ would like to express my utmost gratitude to my very kind
and supporting supervisor, Dr Shantakumari Rajan for his permission to work on this
project and for his assistance throughout the project period. Her provisions, tolerance,
and willingness to assist me in the problem or complications that I confronted in my
project have contributed tremendously to my project. I am thankful to the colleagues
and lecturers from environmental health and safety department for their support and
feed-backs during the progress of this work. In addition to that, I would also like to
thank the PPSPPA Negeri Sembilan for their permission and help in providing the
leachate sample. I am also indebted with the workforce of environmental health and
safety department and mechanical engineering department Laboratory for their
assistance in completing tests and experiments, and for providing the required
infrastructure to obtain the best experimental results possible for this research. Last but
not least, I would like to thank my family for their continuous support and

encouragement in my studies and this project especially.



TABLE OF CONTENTS

DECLARATION BY STUDENT ii
APPROVAL BY SUPERVISORS iii
ACKNOWLEDGEMENT iv
TABLE OF CONTENTS v
LIST OF TABLES ' vii
LIST OF FIGURES viii
LIST OF PLATES ix
LIST OF ABBREVIATIONS AND GLOSSARY s §
LIST OF EQUATION/FORMULA xi
LIST OF APPENDICES xii
ABSTRACT xiii
CHAPTER 1: INTRODUCTION 1
1.1.  Background Study 1
1.2.  Problem statement 2
1.3.  Research question 3
1.4. Research objectives 3
1.5.  Research hypotheses 4
1.6.  Scope of the study 4
1.7.  Significance of the study 5
CHAPTER 2: LITERATURE REVIEW 6
2.1.  Introduction to Landfill 6
2.2.  Landfill Leachate 7
2.3. Heavy metals in landfill leachate 7
2.4. Leachate treatment using Adsorption 10
2.5.  Agricultural Adsorbent 11

2.6. Eggshell ’ 12



ABSTRACT

The Potential of Eggshell as Adsorbents in Removal of Heavy Metal in Leachate from
Ulu Maasop Landfill.

Shahirah binti Samat (2012433676)

Leachate is considered as the greatest environmental concern. In this study, the leachate
characterization has been discussed and compare to the limit set in Environmental
Quality Control of Pollution from Solid Waste Transfer Station and Landfill Regulations
2009. The main aim of this study is to investigate the adsorption of heavy metal (Cd, Ni
and Cu) using Non-activated carbon derived from waste eggshell (NACE) Activated
carbon derived from waste eggshell (ACE), so as to comparatively evaluate the
effectiveness of both adsorbents for the purpose of removing Cd, Ni and Cu from
leachate from Ulu Maasop Landfill. The concentration of metal ions was determined
using atomic adsorption spectrophotometer (AAS). Effects of contact time have been
investigated in this study as well as the heavy metal removal percentage is determined to
measure the potential for both adsorbents. The results shows that the optimum contact
time for maximum removal of Cd, Ni, and Cu are 60 minutes, 90 minutes and 60
minutes, respectively. The results indicate that a maximum percent removal of 88.24%
for cadmium, 75.51% for nickel, and 91.46% for copper was obtained by using ACE as
adsorbent. Thus, the best removal of Cd was achieved in the presence of ACE with the
60 minutes contact time. However, the data statistical has proved that NACE and ACE
has similar efficiency in removing the copper and nickel from landfill leachate.
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