UNIVERSITI TEKNOLOGI MARA

HEAVY METALS REMOVAL FROM WELL
WATER IN GUA MUSANG, KELANTAN USING
CHARCOAL AS ADSORBENT

WARDA BINTI MOHD BAKI

Project submitted in fulfillment of the requirements for
the degree of
Bachelor in Environmental Health and Safety
(Hons.)

Faculty of Health Sciences

July 2017



DECLARATION BY STUDENT

Project entitled “Heavy Metals Removal from Well Water in Gua Musang, Kelantan
using Charcoal as Adsorbent” is a 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, Assoc. Prof. Dr. Hazilia Binti Hussain. It has been submitted to the Faculty
of Health Sciences in partial fulfilment of the requirement for the Degree of Bachelor

in Environmental Health and Safety (Hons).

Student’s signature:

(Warda Binti Mohd Baki)
2013675386
940911-06-5252

Date: ..o



ACKNOWLEDGEMENT

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

Assalamualaikum and Alhamdulillah, all praise to Allah S.W.T The Supreme Lord of
the Universe. Peace and blessing to Nabi Muhammad S.A.W., all prophets and their
families. | praise Allah S.W.T. for the strength and His blessings in completing my
study.

Thousands of thanks appreciation to my dearest supervisor, Assoc. Prof Dr. Hazilia
Hussain for being my supervisor and gave me a lot of advices, suggestions and

guidance from the beginning towards the end of this project.

To Mr. Rahman from Health District Office in Gua Musang, thanks a lot of his
cooperation and meaningful help in order to complete this project paper. To Mr Afiq
Zaki and Mr. Azwat, thanks for teaching me in data analysis. Not to forget special
thanks to all environmental health lecturers, as well as my classmates and my
housemates for the help and support. In addition, | would like to contribute my thanks
to the residents at Mentara Village, Lepan Jaya Village, Sungai Asap Village, and
Panggung Lalat Village in Gua Musang, Kelantan who give me their permission for

sampling purpose. Only God can reward all of you with goodness.

Last but not least a special appreciation | dedicated to my beloved parents Mohd Baki
Bin Othman and Huzaimah Binti Mohamad and my sister Radhiah Hanim as my
proofreader, and also not forget my families member for always being very supportive

in completing this paper and finishing my study.

Vi



TABLE OF CONTENTS

TITLE PAGE

DECLARATION BY STUDENT
INTELLECTUAL PROPERTIES
APPROVAL BY SUPERVISOR

ACKNOWLEGEMENT
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURE

LIST OF EQUATION
LIST OF ABBREVIATION
ABSTRACT

ABSTRAK

CHAPTER ONE: INTRODUCTION
1.1 Background

1.2 Problem Statement

1.3  Significant of Study

1.4 Research Objective

1.4.1 General Objective

1.4.2 Specific Objectives

1.5 Hypothesis

1.6 Conceptual Framework

CHAPTER TWO: LITERATURE REVIEW

2.1.1 Heavy Metals
2.1.2 Well Water

vii

Vi

vii

Xi
Xiii
XV
XV

XVi

o o o1 b~ P

~

10



ABSTRACT

This paper presents the result of research on heavy metals removal from well water by
using charcoal as the adsorbent which is low cost treatment. The location selected is
Gua Musang, Kelantan. Physical parameters were measured in situ, and the collected
well water samples was measured in the laboratory using atomic absorption
spectrophotometer (AAS). From the 30 wells only three sampling point was chosen to
conduct the treatment. A series of batch studies were conducted using different
adsorbent dosage (adsorbent dosage 2gm and 4gm) shaken with different contact time
(contact time 1hour and 2hours) to observed the percentage removal of heavy metals.
This study also observed the effect of turbidity to remove heavy metals in well water.
This result showed that copper and zinc comply with the standard, whereas lead,
manganese and iron exceeded the standard of Recommended Raw Water Quality in
Drinking Water Quality Standard 2009. Average reading for copper is between 0.030
mg/L to 0.055 mg/L, and for zinc is between 0.020 mg/L to 0.300 mg/L. Six sampling
point for manganese, four sampling point for lead and one sampling point of iron
exceeded the standard. Turbidity, pH and dissolved oxygen reading comply with the
standard except total dissolved solid did not comply with the standard. The final result
showed that the highest percentage of removal of heavy metals is manganese, followed
by zinc and iron. The optimum condition for manganese is using 2gm of adsorbent
dosage in 1 hour. The best percentage removal against turbidity is iron with 88.31%.
Comparison between groups showed no significant difference between groups.
Charcoal is an effective adsorbent to remove heavy metals in well water. Adsorption
process is a techniques for wastewater and groundwater treatment that become popular
in recent years with regard to their efficiency in the removal of pollutants and low cost
treatment, especially heavy, metal ion, color odor and organic pollution.
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