TOLUENE REMOVAL FROM CONTAMINATED
AIRBORNE BY USING ACTIVATED CARBON

NUR SYUHADA’ ASMAR

Final Year Project Report Submitted in
Partial Fulfilment of the Requirements for the
Degree of Bachelor (Hons.) Applied Chemistry

in the Faculty Sciences
Universiti Teknologi MARA

MAY 2009



This Final Year Project report entitled “Toluene Removal from Contaminated
Airborne by Using Activated Carbon” was submitted by Nur Syuhada’
Asmar, in partial fulfilment of the requirements for the Degree of Bachelor of
Science (Hons.) Applied Chemistry, in the Faculty of Applied Sciences, and
was approved by

Prof. Mayda l‘ ua] Hj. Borhannuddin Arifin
Supervisor
Deputy of Dean
Faculty of Applied Sciences
Universiti Teknologi MARA
40450 Shah Alam
Selangor

Mohd Shaharuddin Abdul Latiff
Co-Supervisor
Qesh Integrated Consultant
No.35A, Jalan Kota Raja L 27/L,
Hicom Town Centre,
40000 Shah Alam, Selangor Darul Ehsan

~
Y
£l A
Cik Sabri@{ %’ahaya Dr. Yusairi 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




ACKNOWLEDGEMENTS

Alhamdulillah, with the grace and blessing of The Almighty ALLAH S.W.T, 1
manage to complete this final year project, which could have not been accomplished
without HIS willing.

I would like to express my deepest gratitude to my research members; Siti Juriah
Abd Rahim and Ruwaidah Jasmin who have given the trust and confident and
subsequently support my research. I am also grateful to the Deputy of Dean of the
Faculty Applied Sciences, UiTM, Prof. Madya Tuan Haji Borhannuddin Arifin. He
is also as my supervisor for this research as upon his strong recommendation and
supports me to carry this research. I also would like to thank to my co-supervisor,
Encik Mohd Shaharudin Abdul Latiff from Qesh Integrated Consultant for his
guidance and support and all the brilliant ideas in order to complete this final year
project.

Special thanks and acknowledgement goes to the following individuals: Asmar Hj
Hassan, Saodah Hj Yunos, Nur Ayuni Asmar and Mohd Shahidan Asmar. Thanks to
all of them for their love and support. Not forgotten to Norida Lahazan, Nurulhuda
Kassim and Muhammad Azril. Thanks to them for offering assistance and
encouragement throughout my period of completing this research.

Nur Syuhada’ Asmar

iii



TABLE OF CONTENTS

APPROVAL SHEET
ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS
ABSTRACT

ABSTRAK

CHAPTER 1 INTRODUCTION

1.1
1.2
1.3

Background and problem statement
Significance of study
Objective of study

CHAPTER 2 LITERATURE REVIEW

2]
22
23
24
2.5
2.6
2.7
2.8

2.9

Introduction of industrial hygiene
Toluene and it’s properties

Sources of toluene

Detection of toluene in air

Case study of toluene

Routes to exposure of toluene in air
Exposure limit of toluene

Health effects of toluene on human
2.8.1 Effects on the Central Nervous System (CNS)
2.8.2 Effects on kidney and liver
Activated carbon

2.9.1 Adsorption mechanism

CHAPTER 3 METHODOLOGY

3.1
32
33
3.4
3.5
3.6
3.7
3.8
3.9

Sampling and analytical procedure
Sampling parameter

Measurement

Interference

Equipment

Sampling

Sample preparation

Calibration and quality control
Measurement

3.10 Calculations

Page

ii
iii

vi
vii

viii
ix

TSR eI WU R R W

12
12
13
13
13
14
15
15
15
16



ABSTRACT

TOLUENE REMOVAL FROM CONTAMINATED AIRBORNE BY USING
ACTIVATED CARBON

This study investigates the reduction of concentration of toluene. Air samples were
collected in a small both with 2 m x 2 m x 2 m dimension. Activated carbon has been
used as adsorbent to adsorb the evaporated toluene from the contaminated air. The
samples were collected 4 times in every 60 minutes period. Then, all the samples
were analyzed by using gas chromatography, GC-FID. The final results indicated
that the concentration of toluene reduced from 240.00 mg/m’ to 36.25 mg/m>. The
percentage reduction of toluene reaching up to 84%. The concentrations of toluene
were below the TWA limit which is 375 mg/m’ (100ppm).
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