


' : 

8949 
PERPUSTAKAAN 

KOLEJ UNIVERSITI SAINS & TEKNOLOGI .,....� J'iil!!' 
KUSTEM 

� 

No. Panggil n 
�-�'-'----'-..;...,...-----l l p !OJ

T I� :J-cP1; 
Tanda 
tan an 



rerpunatoon 

1100028949 

,0111 Un1v&ts1t1 Soins Don ��°f b�7"K1JSTEMI 

1100028949 

Study on the distribution of hydrocarbons in the waters sediment 

araound Kapas Island. Marng Terengganu. 

PERPUSTAKAAN 

KOL&J UNIVERSITI SAINS & TEKNOLOGI MALAYSIA 

21030 KUALA TERENGGANU 

11nnn?8919 

Lihat sebelah 

f tt,K �L,I< \ 
I PERPUST�.MN KUSTEM 



t'erousra1mon
�01e1 Un111ers111 S01ns Don Tekno1og1 Mo1avs10 (KUSTEM1 

STUDY ON THE DISTRIBUTION OF HYDROCARBONS IN THE WATERS 

AND SEDIMENT AROUND KAPAS ISLAND, MARANG. TERENGGANU 

By 

LEOW WEL KEAN 

Research Report submitted in partial fulfillment of 

the requirements for the degree of 

Bachelor of Science (Marine Science) 

Department of Marine Sciences 

Faculty of Science and Technology 



� 
KUSTE 

, 11e1ous 101<oon 
0/@/ Un1ve1s1t1 Soins Don fekno1og1 Morovsla (KUSTEM)

JABATAN SAINS SAMUDERA 

FAKULTI SAINS DAN TEKNOLOGI 

KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA 

PENGAKUAN DAN PENGESAHAN LAPORAN 

PROJEK PENYELIDIKAN I DAN II 

Adalah ini diakui dan disahkan bahawa laporan penyelidikan bertajuk: 

Study on the Distribution of Hydrocarbons in the Waters and Sediment around 

Pulau Kapas, Marang. Terengganu oleh Leow We) Kean, No. Matrik UK 5945 telah 

diperiksa dan semua pembetulan yang disarankan telah dilakukan. Laporan ini 

dikemukakan kepada Jabatan Sains Samudera sebagai memenuhi sebahagian daripada 

keperluan memperolehi ljazah Sarjana Muda Sains (Sains Samudera), Fakulti Sains 

dan Teknologi, Kolej Universiti Sains dan Teknologi Malaysia. 

Disahkan oleh 

Penyelia Ut 

Nama : Prof Madya Dr. Mohamed Kamil Bin Abdul Rashid , 
. . 'lj.:J.�,c

Cop Rasm1: Tankh: ... ............ ... ... . 

Nama: Prof adya Dr. Kamaruzzaman bin Yunus 

Cop Rasmi: ASSOC.��- D". KAMARUZZAMAN B. YUNUS
H.ad 

Oe,artment of fAarine Science 
F • eulty •f Scitnce arw Technotcgy Malaysia
r..i._. Universiti Sains Clan Teknelogi Malaysia 

(KUSTEM) 
21430 .Kuala Teren19anu. 

Tarikh 9Jf �!6(f 



ACKNOWLEDGEMENTS 

First of all, I would like to thank my supervisor, Associate Professor Dr. 

Mohamed Kamil Bin Abdul Rashid for his professional guidance, advices, 

encouragements and supervisions in helping me to complete this project successfully. 

I would like to thank to all staff of KUSTEM especially the lab assistants of 

the Oceanography Lab ( En.Sulaiman, En.Kamari, En.Raja and En. Kamarun) for the 

kindness helps during sampling and lab analysis. 

To my beloved parents and brothers, very grateful for their faithful supports 

and encouragements. My family sharing all my problems from the beginning tills the 

end. 

I would also like to expressed my appreciation to my coursemates especially 

Cheah Poh Oo, Seah Boon Poh, Lam Yoke Hou, Johnson Koh, Lee Meng Ho and 

others thank you very much for their assistances, suggestions and supports to fulfill 

this study. 

The comments and helps from master students especially Aziim, Pei Ting, 

Benny and Joseph are also appreciated in improving my paper. 

11 



Perousrokoan
�01e1 Un1vers111 Sain o s on Tekno1og1 Mo1ovs10 (KUSTEM1 

TABLE OF CONTENTS 

ACKNOWLEDEMENTS 

TABLE OF CONTENTS 

LIST OF TABLES 

LIST OF FIGURGES 

LIST OF ABBREVIATIONS 

LIST OF APPENDICES 

ABSTRACT 

ABSTRAK 

1.0 INTRODUCTION 

1.1 Objective 

2.0 LITERATURE REVIEW 

2.1 Hydrocarbons in Crude Oil and Petroleum 

2.2 Classification of Hydrocarbons 

2.2. 1 Saturated Aliphatic Hydrocarbons 

2.2.2 Unsaturated Aliphatic Hydrocarbons 

2.2.3 Aromatic Hydrocarbons 

2.3 Source of hydrocarbon entering the sea 

2.3.1 Tanker Accident 

2.3.2 Non - Tanker Accident 

2.3.3 Municipal and Industrial Waste 

2.3.4 Coastal Oil Refineries 

2.3.5 Natural Sources 

lll 

Page 

11 

111 

VII 

IX 

Xlll 

XIV 

xv 

XVI 

l 

4 

5 

5 

8 

9 

10 

11 

13 

14 

14 

15 

15 

15 



2.4 Fate of Hydrocarbon at Sea 

2.5 Physical Changes in Oil Spilt at Sea 

2.6 Process 

2.7 Hydrocarbon Spillage and Its Effect on the Biosphere 

2.8 Hydrocarbon Distribution 

2.9 Lethal and Sub-Lethal Effects of Petroleum Hydrocarbons 

2.10 Column Packing 

2.11 Gas Chromatography 

3.0 METHODOLOGIES 

3. l Study Area

3.1. l Description of Site 

3.2 Cleaning Glassware 

3.3 Sampling Technique 

3.4 Sample Water Analysis 

3.5 Sediment Sample Analysis 

3.6 Soxhlet Extraction 

3.7 Rotary Evaporation 

3.8 Total Extractable Lipids (TEL) 

3.9 Mercury treatment 

3.10 Column 

3.11 Alumina and Silicate Gel Column 

3.12 GC/FID Analysis 

3.13 Total Organic Carbon ( TOC) Analysis 

3 .14 Particle Size Analysis ( PSA ) 

IV 

16 

18 

18 

19 

21 

22 

23 

25 

26 

26 

26 

28 

29 

29 

30 

30 

31 

31 

32 

32 

33 

34 

35 

36 



l'erous10Koan 

.<0101 Un1vers1t1 Sa1ns Dan leknolog1 Malaysia IKUSTl:MJ 

3.15 Data Analysis 37 

4.0 RESULT 38 

4.1 Physical and Chemical parameters of seawater 39 

4.2 Total Extractable Lipids ( TEL ) content in seawaters 42 

4.3 Hydrocarbon content in seawaters 43 

4.3. l Total Aliphatic Hydrocarbons (TAR) 43 

4.3.2 Polycyclic Aromatic Hydrocarbons (PAR) 51 

4.3.3 Total Hydrocarbon (TH) content in seawaters 61 

4.4 Total Extractable Lipids ( TEL ) content in sediments 64 

.4.5 Hydrocarbon content in sediments 65 

4.5.1 Total Aliphatic Hydrocarbons ( TAH) 65 

4.5.2 Polycyclic Aromatic Hydrocarbon (PAR) 73 

4.5.3 Total Hydrocarbon (TH) content in sediments 83 

4.6 Total Organic Carbon ( TOC) content in sediments 86 

4.6.1 Relationship between Total Organic Carbon ( TOC) and 88 
Total Hydrocarbon (TH) content in first and second 
sediments 

4.7 Relationship between Total Extractable Lipids (TEL) and 89 
Total Hydrocarbon (TH) content in Seawaters and Sediments 
for first and second sampling 

4.8 Sediments Particle Size Analysis 91 

4.8.1 Percentages of sand, silt and clay in first sampling sediments 91 

4.8.2 Percentages of sand, silt and clay in second sampling 94 
sediments 

V 



5.0 DISCUSSION 

5.1 Total Hydrocarbons 

5.2 Hydrocarbon contents in seawaters 

5.3 Hydrocarbon contents in sediments 

5.4 Total Organic Carbon ( TOC) 

5.5 Total Extractable Lipids (TEL) 

6.0 CONCLUSION 

BIBLIOGRAPHY 

APPENDICES 

CURRJCLUM VITAE 

VI 

95 

96 

98 

101 

103 

104 

105 

107 

111 

127 



LIST OF TABLES 

Page 

Table 2.1 The latitude, longitude and depth of each sampling stations. 28 

Table 4.1 Physical and chemical parameter of seawaters around 39 
Kapas Island in first sampling [ date : 6/8/2003 ] 

Table 4.2 Physical and chemical parameter of seawaters around 39 
Kapas Island in second sampling [ date : 8 / 10 / 2003 ] 

Table 4.3 Total Extractable Lipids (TEL) content in seawaters 42 
according to stations in first and second sampling. 

Table 4.4 TAH concentration ( µg.mL-
1
) among species and stations 43 

for first sampling seawaters. 

Table 4.5 TAH concentration ( µg.mL-
1
) among species and stations 44 

for second sampling seawaters. 

Table 4.6 PAH concentration ( µg.mL-
1
) among species and stations 52 

for first sampling seawaters. 

Table 4.7 PAH concentration ( µg.mL-
1

) among species and stations 53 
for second sampling seawaters. 

Table 4.8 Total Hydrocarbon (TH) content in seawaters for 61 

first sampling. 

Table 4.9 Total Hydrocarbon (TH) content in seawaters for 61 
second sampling. 

Table 4.10 Total Extractable Lipids ( TEL ) content in sediments 64 

according to stations. 

Table 4.11 T AH concentration ( µg.g- 1 
) among species and stations 65 

for first sampling sediments. 

Table 4.12 T AH concentration ( µg.g-
1 

) among species and stations 66 
for second sampling sediments. 

Table 4.13 PAH concentration in µg.t
1 
among species and station 74 

for first sampling sediments. 

Table 4.14 PAH concentration in µg.g-
1 

among species and station 75 
for second sampling sediments. 

Table 4.15 Total Hydrocarbon (TH) content in waters for first sampling 83 

sediments. 

Vll 



Table 4.16 Total Hydrocarbon (TH) content in waters for second sampling 83 
sediments. 

Table 4.17 Total Organic Carbon ( TOC ) content in sediments according to 86 
station. 

Table 4.18 Total Extractable Lipids ( TEL ) content in Seawaters and 89 
sediments according to stations. 

Table 4.19 Percentages of sand, silt and clay analyzed by PSA in 92 
station 1, 2 and 3 for first sampling sediments. 

Table 4.20 Percentages of sand, silt and clay analyzed by Dry Sieve in 93 
station 4 to 10 for first sampling sediments. 

Table 4.21 Percentages of sand, silt and clay analyzed by Dry Sieve 94 
for second sampling sediments. 

Vlll 



LIST OF FIGURES 

Page 

Figure 2.1 Chemical classifications of hydrocarbons. 12 

Figure 2.2 The natural fate of oil-spill hydrocarbons in the ocean and their 17 
eventual elimination. 

Figure 3.1 Maps of Kapas Island. 27 

Figure 3.2 Flow chart of methodology. 38 

Figure 4.1 Dissolved Oxygen among station for first and second sampling. 40 

Figure 4.2 pH among station for first and second sampling. 40 

Figure 4.3 Salinity among station for first and second sampling. 41 

Figure 4.4 Temperature among station for first and second sampling. 41 

Figure 4.5 Total Extractable Lipids ( TEL ) content in seawaters 42 
according to stations in first and second sampling. 

Figure 4.6 The concentration ofTAH ( µg.mL
1
) compare to hydrocarbon 45 

species in station 1 for first and second sampling seawaters. 

Figure 4.7 The concentration of TAH ( µg.mL-
1 
) compare to hydrocarbon 45 

species in station 2 for first and second sampling seawaters. 

Figure 4.8 The concentration of TAH ( µg.mL-
1 
) compare to hydrocarbon 46 

species in station 3 for first and second sampling seawaters. 

Figure 4.9 The concentration ofTAH ( µg.mL-
1
) compare to hydrocarbon 46 

species in station 4 for first and second sampling seawaters. 

Figure 4.10 The concentration ofTAH ( µg.mL-
1
) compare to hydrocarbon 47 

species in station 5 for first and second sampling seawaters. 

Figure 4.11 The concentration of TAH ( µg.mL-
1 
) compare to hydrocarbon 47 

species in station 6 for first and second sampling seawaters. 

Figure 4 .12 The concentration of T AH ( µg. mL- 1 ) compare to hydrocarbon 48 
species in station 7 for first and second sampling seawaters. 

Figure 4.13 The concentration ofTAH ( µg.mL-
1
) compare to hydrocarbon 48 

species in station 8 for first and second sampling seawaters. 

Figure 4.14 The concentration of TAH ( µg.mL-
1 
) compare to hydrocarbon 49 

species in station 9 for first and second sampling seawaters. 

IX 



Figure 4.15 The concentration ofTAH ( µg.mL-
1
) compare to hydrocarbon 49 

species in station 10 for first and second sampling seawaters. 

Figure 4.16 The concentration ofTAH ( µg.mL-
1
) among station for first and 50 

second sampling seawaters. 

Figure 4.17 The concentration of PAH ( µg.mL-
1 
) compare to hydrocarbon 54 

species in station 1 for first and second sampling seawaters. 

Figure 4.18 The concentration of PAH ( µg.mL-
1
) compare to hydrocarbon 54 

species in station 2 for first and second sampling seawaters. 

Figure 4.19 The concentration of PAH ( µg.mL-
1
) compare to hydrocarbon 55 

species in station 3 for first and second sampling seawaters. 

Figure 4.20 The concentration of PAH ( µg.mL-
1 
) compare to hydrocarbon 55 

species in station 4 for first and second sampling seawaters. 

Figure 4.21 The concentration of PAH ( µg.mr
1
) compare to hydrocarbon 56 

species in station 5 for first and second sampling seawaters. 

Figure 4.22 The concentration of PAH ( µg.mL-
1 
) compare to hydrocarbon 56 

species in station 6 for first and second sampling seawaters. 

Figure 4.23 The concentration of PAH ( µg.mL-
1 
) compare to hydrocarbon 57 

species in station 7 for first and second sampling seawaters. 

Figure 4.24 The concentration of PAH ( µg.mL-
1 
) compare to hydrocarbon 57 

species in station 8 for first and second sampling seawaters. 

Figure 4.25 The concentration of PAH ( µg.mL-
1 
) compare to hydrocarbon 58 

species in station 9 for first and second sampling seawaters. 

Figure 4.26 The concentration of PAH ( µg.mL-
1
) compare to hydrocarbon 58 

species in station 10 for first and second sampling seawaters. 

Figure 4.27 The concentration of PAH ( µg.mL-
1
) among station for first and 59 

second sampling seawaters. 

Figure 4.28 Total Hydrocarbon (TH) content in seawaters for first sampling. 62 

Figure 4.29 Total Hydrocarbon (TH) content in seawaters for second sampling. 62 

Figure 4.30 Total Extractable Lipids (TEL ) content in sediments according 64 

to stations. 

Figure 4.31 The concentration ofTAH ( µg.g-
1
) compare to hydrocarbon 67 

species in station 1 for first and second sampling sediments. 

X 



Figure 4.32 The concentration ofTAH ( µg.g-
1
) compare to hydrocarbon 67 

species in station 2 for first and second sampling sediments. 

Figure 4.33 The concentration ofTAH ( µg.g-
1
) compare to hydrocarbon 68 

species in station 3 for first and second sampling sediments. 

Figure 4.34 The concentration of TAH ( µg.g -I ) compare to hydrocarbon 68 

species in station 4 for first and second sampling sediments. 

Figure 4.35 The concentration ofTAH ( µg.g-
1
) compare to hydrocarbon 69 

species in station 5 for first and second sampling sediments. 

Figure 4.36 The concentration ofTAH ( µg.g-
1
) compare to hydrocarbon 69 

species in station 6 for first and second sampling sediments. 

Figure 4.37 The concentration of TAH ( µg.g -I ) compare to hydrocarbon 70 

species in station 7 for first and second sampling sediments. 

Figure 4.38 The concentration ofTAH ( µg.g-
1
) compare to hydrocarbon 70 

species in station 8 for first and second sampling sediments. 

Figure 4.39 The concentration ofT AH ( µg.g -I ) compare to hydrocarbon 71 

species in station 9 for first and second sampling sediments. 

Figure 4.40 The concentration ofTAH ( µg.g-
1
) compare to hydrocarbon 71 

species in station 10 for first and second sampling sediments. 

Figure 4.41 The concentration ofTAH ( µg.g-
1
) among station for first and 72 

second sampling sediments. 

Figure 4.42 The concentration of PAH ( µg.g -I ) compare to hydrocarbon 76 

species in station 1 for first and second sampling sediments. 

Figure 4.43 The concentration of PAH ( µg.g -I ) compare to hydrocarbon 76 

species in station 2 for first and second sampling sediments. 

Figure 4.44 The concentration of PAH ( µg.g -I ) compare to hydrocarbon 77 

species in station 3 for first and second sampling sediments. 

Figure 4.45 The concentration of PAH ( µg.g -I ) compare to hydrocarbon 77 

species in station 4 for first and second sampling sediments. 

Figure 4.46 The concentration of PAH ( µg.g -I ) compare to hydrocarbon 78 

species in station 5 for first and second sampling sediments. 

Figure 4.47 The concentration of PAH ( µg.g -I ) compare to hydrocarbon 78 

species in station 6 for first and second sampling sediments. 

Figure 4.48 The concentration of PAH ( µg.g -I ) compare to hydrocarbon 79 

species in station 7 for first and second sampling sediments. 

Xl 



Figure 4.49 The concentration of PAH ( µg.g-1) compare to hydrocarbon 79 
species in station 8 for first and second sampling sediments. 

Figure 4.50 The concentration of PAH ( µg.g -I ) compare to hydrocarbon 80 
species in station 9 for first and second sampling sediments. 

Figure 4.51 The concentration of PAH ( µg.g-1
) compare to hydrocarbon 80 

species in station 10 for first and second sampling sediments. 

Figure 4.52 The concentration of PAH ( µg.g-1) among station for first and 81 
second sampling sediments. 

Figure 4.53 Total Hydrocarbon (TH) content in waters for first sampling 84 
sediments. 

Figure 4.54 Total Hydrocarbon (TH) content in waters for second sampling 84 
sediments. 

Figure 4.55 Total Organic Carbon ( TOC) content in sediment according to 87 
station in first and second samplings. 

Figure 4.56 Relationship between Total Organic Carbon ( TOC) and 88 
Total Hydrocarbon content in first and second sampling sediments. 

Figure 4.57 Relationship between Total Extractable Lipids (TEL) and 90 
Total Hydrocarbon (TH) content in seawaters for first and second 
samplings. 

Figure 4.58 Relationship between Total Extractable Lipids (TEL) and 90 
Total Hydrocarbon ( TH ) content in sediments for first and second 
samplings. 

Figure 4.59 Percentages of sand, silt and clay analyzed by PSA in 92 
Station 1, 2 and 3 for first sampling sediments. 

Figure 4.60 Percentages of sand, silt and clay analyzed by Dry Sieve in 93 
Station 4 to 10 for first sampling sediments. 

Figure 4.61 Percentages of sand, silt and clay analyzed by Dry Sieves for 94 
second sampling sediments. 

Xll 



LIST OF ABBREVIATIONS 

g 

m 

km 

km2

mL 

mg 
-I 

mg.kg 
-I 

mg.L 

M 

ppb 

ppm 

ppt 

µg 
-1 

µg.g 
-1 

µg.mL 
-I

µg.L 

µL 

s 

mm 

% 

C 

oc 

HCl 

GC 

CH
2
Cl

2
/DCM 

Na
2
S0

4

PAH 
PSA 
TAH 

TEL 
TH 
TOC 

- Gram

- Meter

- Kilometer

Kilometer Square

- Milliliter

- Milligram

- Milligram per kilogram

- Milligram per liter

- Molar

- Part per billion

- Par per million

- Par per thousand

- Microgram

- Microgram per gram

- Microgram per milliliter

- Microgram per liter

- Microliter

- Second

Minute

- Percentage

- Carbon

- Celsius Degree

- Acid hydrochloric

- Chromatography Gas

- Dichloromethane

- Natrium sulfate
- Polycyclic Aromatic Hydrocarbon
- Particle Size Analysis
- Total Aliphatic Hydrocarbon
- Total Extractable Lipid
- Total Hydrocarbon
- Total Organic Carbon

xm 



LIST OF APPENDICES 

Page 

APPENDIX I. Calculation of the concentration of TH 111 

APPENDIX II. Standard Species ofTAH. 112 

APPEND IX III. Standard Species of PAH. 113 

APPENDIX IV. Calculation of the TOC. 114 

APPENDIX V. One way ANOVA test for determining the difference 115 
between TOC in first and second sampling. 

APPENDIX VI. One way ANOVA test for determining the difference 116 
between TEL in first and second sampling seawaters. 

APPENDIX VII. One way ANOVA test for determining the difference 117 
between TEL in first and second sampling sediments. 

APPENDIX VIII. One way ANOVA test for determining the difference 118 
between T AH in first and second sampling seawaters. 

APPENDIX IX. One way ANOV A test for determining the difference 119 

between P AH in first and second sampling seawaters. 

APPENDIX X. One way ANOVA test for determining the difference 120 
between TH in first and second sampling seawaters. 

APPENDIX XI. One way ANOVA test for determining the difference 121 
between T AH in first and second sampling sediments. 

APPENDIX XII. One way ANOVA test for determining the difference 122 

between P AH in first and second sampling sediments. 

APPENDIX XIII. One way ANOVA test for determining the difference 123 
between TH in first and second sampling sediments. 

APPENDIX XIV. PSA Result Analysis Report of Station 1 in first sampling 124 

APPENDIX XV. PSA Result Analysis Report of Station 2 in first sampling 125 

APPENDIX XVI. PSA Result Analysis Report of Station 3 in first sampling 126 

XIV 



ABSTRACT 

The distribution of hydrocarbons in water and sediment samples around Pulau Kapas 

were determined quantitatively and qualitatively by using Gas Chromatography with 

Flame Ionization Detector ( GC - FID ). Ten sampling sites were being established. 

The mean of TAH and PAH in seawaters for first sampling ranged from 0.004 µg.mL-

1 to 14.173 µg.mL-1 and from 0.005 µg.mL-
1 
to 5.207 µg.mL-

1
• The mean ofTAH and 

PAH in seawaters for second sampling ranged from 0.519 µg.mL-
1 
to 18.382 µg.mL-

1

and from 0.363 µg.mL-
1 
to 16.853 µg.mL-

1
• The dominant species of TAH found in 

seawaters at most station was C18 while the dominant species of PAH was 

Phenanthrene. The mean of T AH and P AH in sediments for first sampling ranged 

from I .571 µg.g-
1 
to 284.939 µg.g-

1 
and from 0.279 µg.i1 to 73.306 µg.i

1
.

The mean of T AH and P AH in sediments for second sampling ranged from 0.428 

µg.g-
1 

to 115.270 µg.g-
1 

and from 0.145 µg.g-
1 

to 41.450 µg.g-
1
. The dominant 

species of T AH found in sediments at most station was C 18 while the dominant 

species of P AH was Phenanthrene. The results indicate that the area around Pulau 

Kapas was still unpolluted with hydrocarbon. Anyway there were some exceptions 

where station 3, 4, 5 and lO with a higher T AH concentration in the sediments during 

the first sampling and Station 7 in the second sampling. 
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ABSTRAK 

Kajian tentang taburan hidrokarbon di dalam air dan sediment di sekitar Pulau Kapas 

ditentukan secara kuantitatif dan kualitatif dengan menggunakan GC - FID. 10 stesen 

kajian telah dipilih. Min kandungan hidrokarbon T AH dan P AH di dalam air laut 

untuk penyampelan pertama adalah berjulat di antara 0.004 µg.mL-
1 

- 14.173 µg.mL-
1 

dan berjulat di antara 0.005 µg.mL-
1 

- 5.207 µg.mL-
1 
masing-masing. Manakala bagi 

min kandungan hidrokarbon T AH dan P AH di dalam air laut untuk penyampelan 

kedua adalah berjulat di antara 0.519 µg.mL-
1 
- 18.382 µg.mL-

1 
dan berjulat di antara 

0.363 µg.mL-
1 

- 16.853 µg.mL-
1 

secara berasingan. Spesis dominan bagi TAH ialah 

C18 manakala spesis dominan bagi PAH ialah Phenanthrene di dalam air laut. Untuk 

min kandungan hidrokarbon TAH berjulat di antara 1.571 µg.g-
1
- 284.939 µg.g-

1 
dan 

PAH berjulat di antara 0.279 µg.g-
1 

- 73.306 µg.i
1 

di dalam sedimen untuk 

penyampelan pertama. Manakala bagi min kandungan hidrokarbon TAH berjulat di 

antara 0.428 µg.g-
1 
- 115.270 µg.g-

1 
dan PAH berjulat di antara 0.145 µg.g-1 

- 41.450 

µg.g-
1 
di dalam sedimen untuk penyampelan kedua. Spesis dominan bagi T AH ialah 

C18 manakala spesis dominan bagi PAH ialah Phenanthrene di dalam sedimen. 

Keputusan di atas menunjukkan bahawa tiada pencemaran hidrokarbon di perairan 

Pulau Kapas. Tetapi terdapat kandungan T AH yang agak tingginya dalam sedimen di 

stesen 3, 4, 5 and 10 untuk penyampelan pertama serta stesen 7 untuk penyampelan 

kedua. 

XVl 




