- —-———

-y .- ——

o e e -~

——— A A e s aa e e

T i e s PR

N --\

A R R e S i o
PR SRR




/u 4334

<
)
o
op)
bt
Co
(0]
O

T

1100061809
Distribution of mercury in Sungai Kerteh,

Nurashiqin Sallih Udin.

PERPUSTAKAAN SULTANAH NUR ZAHIRAH
UNIVERSTT) WALAYSIA TERENGGANES (UMT)
21030 KUALA TERENGGANU
0

Perpustakaan Sultanah Nur Zahirah (UMT)
Universib Malaysia Terengganu

—,
/CSULTARN,
/ v\‘*{,,p““*'\ SN
N
;rz\."l \%Z)
H vk e NN
(= T )=)
‘U—l‘ \ _.:";:
™ o
\\j"‘c: - A{if,
s

Dungun, Terengganu

TR000B1I8Y

Lihat sabelah

| PEAPUSTAKAR SULIAHAH KoK TAARAH Ui |




DISTRIBUTION OF MERCURY IN SUNGAI KERTEH, DUNGUN,
TERENGGANU.

By:

Nurashiqin Bte Sallih Udin

Research Report submitted in partial fulfillment of
the requirements for degree of
Bachelor of Science (Marine Science)

Department of Marine Science
Faculty of Maritime Studies and Marine Science
UNIVERSITI MALAYSIA TERENGGANU
2008



This project report should be cited as:

Nurashiqin bte Sallih Udin. 2007. Distribution of Mercury in Sungai Kerteh, Dungun,
Terengannu. Undergraduate thesis, Bachelor of Science (Marine Science), Faculty
of Maritime Study and Marine Science, University Malaysia Terengganu,
Terengganu. 75p.

No part of this project report may be reproduced by any mechanical, photographic, or
electronic process, or in the form of phonographic recording, nor may it be stored in a
retrieval system, transmitted, or otherwise copied for public or private use, without
written permission from the author and the supervisor of the project.



JABATAN SAINS MARIN
FAKULTI PENGAJIAN MARITIM DAN SAINS MARIN
UNIVERSITI MALAYSIA TERENGGANU

Unnveasm Mawsrsia Tenenscans

PENGAKUAN DAN PENGESAHAN LAPORAN
PROJEK PENYELIDIKAN I DAN II

Adalah ini diakui dan disahkan bahawa laporan penyelidikan bertajuk: Distribution of
mercury at Kerteh River, Dungun, Terengganu oleh Nurashiqin Bte Sallih Udin,
No.Matrik UK12042 telah diperiksa dan semua pembetulan yang disarankan telah
dilakukan. Laporan ini dikemukakan kepada Jabatan Sains Marin sebagai memenuhi
sebahagian daripada keperluan memperolehi Ijazah Sarjana Muda Sains (Sains

Samudera), Fakulti Pengajian Maritim dan Sains Marin, Universiti Malaysia Terengganu.

Disahkan oleh:

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

Penyelia U : PROF. MADYA DR. MOHAMMED KAMIL BIN ABDUL RASHID
Namse PROF. MADYA DR. MOHAMED KAMIL ABDUL RASHID
Timbalan Dekan (Siswazah & Penyelidikan) e ws/
£ Fakulti P jilan Maritim dan Sains Mari 1 > @
Cop Rasmi: e L;nisggsai{ial:alaayr;ignTe?:nggg‘nsu e Tarikh: L"
(UMT)

"

Ketua Jabatdn Sains Marin
Nama: DR. RAZAK ZAKARIYA
: Ketua Jabatan Sains Marn . .
Cop Rasmi: Fakulti Pengajian Maritim dan Sains Mann Tarikh: L\/)
Universiti Malaysia Terengganu H

(UMT)



ACKNOWLEDGEMENT

Firstly, I wanted to express my grateful to Allah the Almighty for giving me enough
strength, enthusiasm and high determination to finish my thesis. Secondly, I wanted to
pay my deep admiration to my supervisor, Prof. Madya Dr. Mohammed Kamil Bin Abdul
Rashid for his support in pursuing my thesis, the valuable commitment, guidance and his
understanding throughout all this time will ever be forgotten. Thank you very much for

your support, advices and for spending your time during samplings.

[ would also like to convey my appreciation to En. Joseph anak Bidai , who never give up
being disturb. Thank you for your advice and your commitment in helping me to detect
mercury in my sediment, water and fish samples by using Inductively Coupled Mass
Spectrometry (ICP-MS).Thank you, also to all the laboratory assistance in the
Oceanography Laboratory, En. Sulaiman, En. Raja, En. Kamari, En. Kamarun for all
your cooperation, guidance, advice and patience in order to help me out in my thesis, not
only during samplings but also during the laboratory analysis. My appreciation also goes
to my friends, Fatimah, Ismayani, Aainaa, Wanie. Ally, Suha, Fazi, Zana, Dila, Fieda,Nai
Anies and Liyana who never failed to give me some advices and show their concern in
helping my project during samplings and laboratory analysis. Thank you also to all

Marine Science students 2006-2008 for being such wonderful and supportive friends.

Last but not least, [ would like also to express my special gratitude to my whole family
members especially to my parents, Sallih Udin Yusoh and Rohani Abd. Ghani, for their

unlimited support along the process in making this thesis. Thank you.



TABLES OF CONTENTS

TITLE

ACKNOWLEDGEMENTS

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATION

LIST OF APPENDICES

ABSTRACT

ABSTRAK

1.0 INTRODUCTION
Jell Objectives

2.0 LITERATURE REVIEW
2.1 Mercury
Pa? Mercury source in the environment
23 Mercury in marine environment
2.4  Chemistry of Mercury in Marine Environments
2.5 Bioaccumulation of mercury in fish
2.6 Mercury in sediment
Z7 Mercury in water

2.8 Particle size and it correlation with mercury

1

PAGE

vi

Vil

X1

xil

10



3.0

4.0

25 Organic carbon and it correlation with mercury
2.10  Mercury toxicity
2.11  Public Health standard
METHODOLOGY
Pal Study Area
3.2  Glassware Preparation
B3 Samples preparation
3.4  Laboratory Analysis
3.4.1 Dry Sieving Method
3.4.2 Particle Size Analysis
3.4.3 Organic Carbon Content
3.4.4 Digestion process using water bath for sediments samples
3.4.5 Digestion process using water bath for fish tissues
3.4.6 Analysis mercury in water samples
RESULTS
4.1 Recovery test
4.2 Organic Carbon (TOC)
43 Mercury Distribution
4.3.1 Sediments
4.3.2 Water
433 Fish
4.4 Particle Size Analysis

4.4.1 Mean Size

v

10

1

13

14

17

17

18

19

20

22

22

22

27

28

30

30

32

34

37

37



Perpustakaan Sultanah Nur Zahirah (UM
Universiti Malaysia Terengganu

5.0 DISCUSSION 39

5.1Distribution of Mercury in Sediments Samples 39

5.1.1 Correlation between mercury and mean size 42

5.1.2 Correlation between mercury and total organic carbon 45

5.2 Distribution of Mercury in water samples 41

5.3 Distribution of Mercury in fish 50

6.0 CONCLUSION 53
REFERENCES 55
APPENDICES 61
CO-CURICULUM VITAE 74



TABLE

10

11

12

13

14

LIST OF TABLES

Coordinates of selected samplings stations

Standard Classification for Particles into Wentworth 1992 Size
Classes

Results for recovery test using certified reference material i.e. marine
sediment (MESS-3) and Dogfish liver (DOLT-3)

Accuracy of total organic carbon analysis

Percentage of Organic Carbon for Sampling Station

Concentration of total mercury in sediments for station of sampling
Concentrations of total mercury in water sample for station of
samplings.

Concentration of total mercury in fish tissues according to species
Particle Size Characteristics of Kerteh River Sediment

r and P value for each sampling (Hg in sediments with samplings
station)

r and P value for each sampling (Hg concentration and mean size)

r and P value for each sampling (Hg concentration and TOC )

r and P value for each sampling (Hg in water with samplings station)

Concentration of total Hg in fish tissues according to species

vi

PAGE

14

19

24

24

25

28

30

33

34

37

40

42

46

49



FIGURE

1

10

11

12

13

14

LIST OF FIGURES

Location of sampling stations.
Water bath digestion method for sediment samples

Water bath digestion method for fish samples

Mercury analysis method for water samples > 1 ppt

Total organic carbon distribution for the sediment off Sungai Kerteh.
Mercury concentration in Sungai Kerteh sediments.

Mercury concentration in Sungai Kerteh water.

The concentration of mercury in fish tissues according to species.

Mean (phi) sediment in each stations of sampling according to season

Relationship between mercury concentration in sediments and station
of samplings.

Relationship between concentration of mercury in sediments and the
seasons

Relationship between concentration of mercury in sediments and mean
size for both seasons

Relationship between concentration of mercury in sediments and TOC
both seasons.

Relationship between concentration of mercury in water with seasons

vii

PAGE

16

24

25

26

29

31

33

36

38

4]

42

42

46

48



15

Relationship between concentration of mercury in water and the
stations of samplings for both seasons

viil

49



SYMBOLS

°C

HgS
pum

Fe

Ca

Hg (0)

HNO;
PSA
H,0;
HCL

ICP-MS
APDC
MIBK

HF

CVAAS

CRM

ng/g

LIST ABBREVIATION

Gram
Degree Celcius
Mercury
Mercury Sulfide
Micro meter
Ferum
Manganese
Carbonate
Elemental Mercury
Nitric Acid
Particle Size Analysis
Hydrogen Peroxide
Hydrochloric Acid
Inductively Coupled Mass Spectrometry
Ammonium pyrolidine thiocarbonate
Methyl isobutylketone
Phosphoric Acid
Cold Vapor Atomic Absorption Spectrometry
Certified Reference Method

Micro Gram per Gram

1X



LIST OF APPENDICES

APPENDIX PAGE
1. Digestion method for samples (sediment and fish) by using water bath. 61
2. Method for total organic carbon analysis (diagram) 61
3.Result of Mercury Concentration in Kerteh river sediments using ICP-MS 62
4.Result of Mercury Concentration in Kerteh river waters using ICP-MS 62
5.Result of Mercury Concentration in fish species in Kerteh river using ICP-MS 63
6.Result of percentage of total organic carbon (TOC) in Kerteh river sediments 63
7.Particle Size Characteristics of Kerteh River Sediment 64
8.Categories of Mean 65
9.Categories of r Value 66

10 .Regression Analysis of Hg (sediments) with percentage of organic carbon (TOC) 67
(Pre monsoon)

11.Regression Analysis of Hg (sediments) with percentage of organic carbon (TOC) 68
(Post monsoon

12.Regression Analysis of Hg (sediments) with stations of samplings (Pre monsoon) 69

13.Regression Analysis of Hg (sediments) with stations of samplings (Post monsoon) 70

14.Regression Analysis of Hg (sediments) with samplings (Pre monsoon and Post 71
monsoon)
15.Regression Analysis of Hg (water) with stations of samplings (Pre monsoon) 2
16. Regression Analysis of Hg (water) with stations of samplings (Post monsoon) 73
17. Regression Analysis of Hg (water) with samplings (Pre monsoon and Post 74
monsoon)



ABSTRACT

This study is carried out in Kerteh River to study about the mercury distribution in that
particular area during pre monsoon and post monsoon. Different types of samples such as
sediments, water and fish are collected at the eight different stations for both of the
monsoons. The samples are analyzed by using ICP-MS (Inductively Coupled Mass
Spectrometry) or CVAAS (Cold Vapor Atomic Absorption). Instead of determining the
mercury concentration, total organic carbon analysis and particle size analysis also been
conducted to the sediments sample to find the correlation between them. The overall
concentration of mercury in the sediments do not exceed the safety level indicates non-
polluted area. The water sample showed extremely low concentration of mercury. Fish
are captured using fishing gear. A few different species were collected during both
monsoons. Predatory fish showed high concentration of mercury, but do not exceed the

safety level. Overall Kerteh River is not polluted with mercury, and human are safe to

consume the fish from this area.
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Taburan Kepekatan Merkuri di Sungai Kerteh,Dungun Terengganu
ABSTRAK
Kajian ini dijalankan di Sungai Kerteh, untuk mengkaji taburan merkuri di kawasan
kajian ketika pra monson dan pasca monson . Sampel yang berbeza seperti sediment, air
dan ikan telah di ambil dari lapan stesen yang berbeza bagi kedua-dua monson. Sample-
sample itu kemudiannya akan di analisis menggunakan ICP-MS (Inductively Coupled
Mass Spectrometry) atau CVAAS (Cold Vapor Atomic Absorption). selain dari
menganalisa kepekatan merkuri,analisa pertusan karbon organik dan analisa saiz partikel
turut dilakukan pada sampel sedimen, untuk melihat korelasi antaranya. Secara
keseluruhannya kepekatan sedimen masih tidak melebihi tahap bahaya.menunjukkan
bahawa kawasan ini belom tercemar. Kepekatan merkuri dalam air pula menunjukkan
bacaan yang sangat rendah. sampel ikan diperolehi degan mennggunakan alatan
memancing yang sesuai. Beberapa jenis sampel ikan yang berbeza telah diperolehi bagi
kedua-dua monson. Ikan pembangkai atau karinivor menunjukkan kepekatan merkuri
yang tinggitetapi masih tidak melebihi tahap bahaya. Secara keseluruhannya kawasan
kajian adalah selamat dan belom dicemari oleh merkuri. ikan di kawasan itu juga selamat

untuk di makan.
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