


r . 
I 

, . 

llUUU38695 '9rouatotoon 

_, .�' unrverslfl Sorns Dan leknOIOQI MOIOVIIO (ICUSTEa.11
. 

,; . .,(·, .. , 

1100038695 

'··· y . 

Determination of phosphorus and silicon compounds in Setiu 
river Basin, Terengganu . 

.. 

PERPOSTAKAAK 

KOLEJ UNIVERSm,SAINS & TEKNOLOGI MAIAYSIA 
21030 KUALA TERENGGANU 

11000386 5 

HAK MILIK 

PtRPU-STAKAAN KUSTEM 

. 

Lihat sebclah 



DETERMINATION OF PHOSPHORUS AND SILICON COMPOUNDS IN 
SETIU RIVER BASIN, TERENGGANU. 

By 

Yau Hon Lim 

Research Report submitted in partial fulfillment of 
the requirements for the degree of 

Bachelor of Science (Analytical and Environmental Chemistry) 

Department of Chemical Sciences 
Faculty of Science and Technology 

KOLE.I UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA 

2005 
1100038695 

., ,·, l ', 
. ....:� -.. _ •,,,,. I , i / • • / .J 



JABATAN SAINS KIMIA 

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: 

Determination of Phosphorus and Silicon Compounds in Setiu River Basin, 

Terengganu oleh Yau Hon Lim No. Matrik UK 6666 telah diperiksa dan 

semua pembetulan yang disarankan telah dilakukan. Laporan ini dikemukakan 

kepada Jabatan Sains Kimia sebagai memenuhi sebahagian daripada keperluan 

memperolehi Ijazah Sarjana Muda Sains (Kimia Analisis dan Persekitaran) 

Fakulti Sains dan Teknologi, Kolej Universiti Sains dan Teknologi Malaysia. 

Disahkan oleh: 

Penyelia Utama 

Nama: Prof. Madya Dr. Norhayati Mohd. Tahir 

Cop Rasmi: 

NORHAYATl IIIOHO TAHI,. (PIii. D . � MAOYAI 
191: J.l1 Y MAM 

JAIATMI IA*S UIIIA 
fAKUUI SAINS DAIi TUNOlOGI 

rot.EJ UNIYERSITI SA,NS OAII TEKNOlOGI MA1 • • ,•A 
•tt<.ABAltC TILIPOT. 11030 KUALA TEflEN<iCiAHU

Ketua J abatan 

Nama: Prof. Madya Dr. Ku Halim Ku Bulat 

Cop Rasmi: PROF. IIADYA DR. KU HALIII KU BULAT 
Ketue 

Jabatan Sains Klmia 
Fakulti Sains dan Teknologi 

Kolej Universiti Sains dan Teknologi Malaysia 
21030 Kuala Terengganu. 

Tel: 09-6i83257 

11 

Tarikh: .. /?:./ �-'f/ �� 

. !Srf'ti� j fMbY
Tar1kh: . ....... -\J�- ./ 



ACKNOWLEDGEMENTS 

First and foremost, I would like to express my eternal gratitude and thanks to my 

supervisor, Association Professor Dr. Norhayati Mohd. Tahir for her invaluable 

guidance, advice, encouragement, supervision and time spend on this study to guide 

me to complete this project successfully. I really appreciate the entire helping and 

contribution from her. 

Secondly, I would like to thanks Miss Siti Rosnani for her guidance and help during 

this project which enlightened me a lot of thing. I also want to thanks my members. 

Amirul, Zul, Aszram, Alex, Jeswin, Noraini and Bee Bee who always gave me a hand 

when I was in trouble and bring me a lot of fun. I will always remember their 

kindness, comment and the happiest moment we shared together. 

My sincere appreciation and thanks also extended to Department of Chemical 

Sciences, lecturers and all the lab assistants especially Mr. Ruzeman, Ms. Noriayati 

and Mr. Muzaffit who gave me a lot of help and assistance during-this project was 

carried out. 

Last but not least, I wish to thanks my family and all my friends who always give me 

their full support and care for me during my education years and everything in my 

life. 

111 



TABLE OF CONTENTS 

TITLE PAGES 

APPROVAL FORM 

ACKNOWLEDGEMENT 

TABLE OF CONTENTS 

LIST OF TABLES 

LIST OF FIGURES 

LIST OF PLATES 

LIST OF ABBREVIATIONS 

LIST OF APPENDICES 

ABSTRACT 

ABSTRAK 

1.0 INTRODUCTION 

2.0 

1.1 

1.2 

1.3 

Introduction 

Background of study 

Objectives of the study 

LITERATURE REVIEW 

2.1 

2.2 

Nutrients 

Phosphorus compounds 

2.2.1 Importance roles 

2.2.2 Sources of phosphorus compounds 

IV 

Page 

II 

Ill 

iv 

vii 

viii 

X 

XI 

xiii 

xiv 

xv 

I 

l 

2 

5 

7 

7 

8 

9 

IO 



3.0 

4.0 

,.e,oustokoan 
ro1e1 Un1vers1t1 Sams Dao lekoo10� MOJayaia (1Cl1ST�1

') ..., 
__ .) Silicon compounds 

2.3.1 Occurrence 

2.3.2 Sources of silicon compounds 

2.3.3 Importance Roles 

2.3.4 Negative impact of silicon in water 

METHODOLOGY 

3.1 Location of sampling 

3.2 Apparatus preparation and cleaning process 

3.3 Sampling and sample preparation 

3.3.1 Field works 

3.3.2 Sample preparation 

3.4 Chemicals 

3.5 Procedure of analyzing P compound 

3.5.1 Determination of orthophosphate 

3.6 Procedure of analyzing Si compound 

3.6.1 Determination of silicate 

3.7 Determination of TOP and TD Si 

3.7.1 Principle of methods 

3.7.2 Reagents 

3.7.3 Procedure of analyze samples 

3.8 Determination of TPP and TPSi 

3.9 Quality control during analysis 

RESULT AND DISCUSSION 

4.1 

4.2 

4.3 

Sampling field trip 

Physical parameters data 

Determination of phosphorus and silicon compounds 

4.3.1 Calibration curve for orthophosphate 

4.3.2 Calibration curve for silicon compounds 

V 

13 

13 

15 

15 

17 

18 

18 

19 

27 

27 

28 

28 

30 

30 

33 

33 

36 

36 

36 

37 

38 

38 

39 

39 

39 

�6 

�6 

46 



5.0 

4.4 

4.5 

4.6 

4.7 

4.8 

4.9 

4.3.3 Total dissolved phosphate, total particulate phosphate, 

total dissolved silica and total particulate silica 47 

4.3.4 Data analysis performance for phosphorus and silicon 

compounds 

Orthophosphate 

Total dissolved phosphate (TOP) 

Total particulate phosphate (TPP) 

Dissolved silica 

Total dissolved silica (TDSi) 

Total particulate silica (TPSi) 

47 

51 

58 

63 

68 

74 

78 

CONCLUSION 82 

5.1 Conclusion 82 

5.2 Recommendation 83 

REFERENCES 84 

APPENDICES 92 

CURRICULUM VITAE 100 

VI 



LIST OF TABLES 

Table Page 

1.1 

2.1 

2.2 

3.1 

Interim National Water Quality Standards of Malaysia 

Comparison of concentration of phosphorus compounds in 
the rivers of Malaysia 

General characteristic of Silicon 

Description of sampling location 

3.2 Chemicals and its' formulas and brands which were used in this 
research. 

6 

12 

14 

20 

29 

4.1 Sampling date and time 41 

4.2 Physical parameters data obtained from in situ measurement for 
each station and sampling. 42 

4.3 Data analysis performance for phosphorus and silicon compounds 50 

4.4 Concentration values of orthophosphate for each station and 
sampling. 52 

4.5 Concentration values of total dissolved phosphate for each station 
and sampling. 59 

4.6 Concentration values of total particulate phosphate for each station 
and sampling. 64 

4.7 Concentration values of dissolved silica for each station and 
sampling. 69 

4.8 Concentration values of total dissolved silica for each station 

4.9 

and sampling. 

Concentration values of total particulate silica for each station 
and sampling. 

VII 

75 

79 



LIST OF FIGURES 

Figure Page 

3.1 The map shows the sampling location in Setiu River Basin 21 

4.1 Histogram shows the pH values for each station 44 

4.2 Histogram shows the DO for each station. 44 

4.3 Histogram shows the salinity values for each station. -ts 

4.4 Histogram shows the temperature values for each station 45 

4.5 Standard calibration curve used to determine concentration of 

orthophosphate 47 

4.6 Standard calibration curve used to determine concentration of 
dissolved silica 48 

4.7 Histogram showed the concentration of 011hophosphate for each 
stations and samplings. 52 

4.8 The mean concentration of orthophosphate for each station. 53 

4.9 Histogram showed the concentration of total dissolved phosphate 

for each sampling and station. 59 

4.10 The mean concentration of TOP for each station. 60 

4.11 Histogram showed the concentration of total particulate phosphate 
for each sampling and station. 64 

4.12 The mean concentration of TPP for each station. 65 

4.13 Histogram showed the concentration of dissolved silica for each 
sampling and station. 69 

4.14 The mean concentration of DSi for each station. 70 

VIII 



4.15 Histogram showed the concentration of total dissolved silica for 
each sampling and station. 75 

4.16 The mean concentration of TD Si for each station. 76 

4.17 Histogram showed the concentration of total particulate silica for 
each sampling and station. 79 

4.18 The mean concentration of TPSi for each station. 80 

IX 



LIST OF PLATES 

Plate Page 

3 .1 The location of station S 1 (Kampung Che Long) 22 

3.2 The location of station S2 (Kampung Seladang) 22 

3.3 The location of station S3 (Kampung Padang) 23 

3.4 The location of station S4 (Town of Permaisuri) 23 

3.5 The location of station S5 (Reservoir of Setiu) 24 

3.6 The location of station S6 (Kampung Tasek) 24 

3.7 The location of station S7 (Kampung Banggol) 25 

3.8 The location of station S8 (Kampung Gun tung Dalam) 25 

3.9 The location of station S9 (Kampung Beris To' Ku) 26 

3.10 The location of station S 10 (Kampung Nyatoh) 26 

X 



% 

DOE 

INWQS 

Po/· 

p 

Si 

ppm 

ppb 

ppt 

mg/kg 

et al 

K 

gcm·3

mol/dm3

mgL· 1 

oc 

g 

kg 

nm 

LIST OF ABBREVIATION 

percent 

Department of Environment 

Interim National Water Quality Standards 

phosphate 

Phosphorus 

Silicon 

part per million 

part per billion 

part per trillion 

milligram per kilogram 

and others 

Kelvin 

gram per centimeter cube 

mo! per decimeter cube 

milligram per liter 

degree Celsius 

gram 

kilogram 

nanometer 

XI 



µm micrometer 

cm centimeter 

m meter 

km kilometer 

PE polyethylene 

mm minute 

OP orthophosphate 

TOP Total Dissolved Phosphate 

TPP Total Particulate Phosphate 

DSi Dissolved silica 

TDSi Total Dissolved Silica 

TPSi Total Particulate Silica 

TSS Total Suspended Solid 

DO Dissolved Oxygen 

UV Ultraviolet 

XII 



LIST OF APPENDICES 

Page 

Appendix 1 Two way ANOV A without replication for orthophosphate. 92 

Appendix 2 Two way ANOV A without replication for total dissolved 
phosphate. 93 

Appendix 3 Two way ANOV A without replication for total particulate 
phosphate. 94 

Appendix 4 Two way ANOVA without replication for dissolved silica. 95 

Appendix 5 Two way ANOVA without replication for total dissolved 
silica. 96 

Appendix 6 Two way ANOV A without replication for total particulate 
silica. 97 

Appendix 7 Correlation test between physical parameters and nutrients 98 

XIII 



ABSTRACT 

Nutrients are the essential elements for the biochemical reactions and growth of all 

living things. The presence of excess nutrients in the natural water may lead to the 

problem of eutrophication. This study was carried out to determine the water quality 

in Setiu River. Parameters measured were phosphorus compounds (orthophosphate, 

total dissolved phosphate and total particulate phosphate) and silicon compounds 

(dissolved silica, total dissolved silica and total particulate silica). The methods used 

were based on standard colorimetric methods. The results obtained were in the range 

0.87 - 9.56 ppb P for orthophosphate, 2.14 to 27.5 ppb P for TDP, 0.53 to 184.0 ppb P 

for TPP, 1680 to 7110 ppb Si for DSi, 2880 to 7420 ppb Si for TDSi and 4.47 to 

250.0 ppb Si for TPSi. Station S6 recorded highest concentration for orthophosphate, 

TOP and TPP throughout the study. The sources for the phosphorus compounds in 

Setiu River were from domestic effluents, runoff and the land clearing. However, 

Station S2 recorded the highest concentration for DSi, TDSi whereas highest TPSi 

was recorded at station S7. It was believed that main source of silicon compounds in 

the Setiu River Basin was from the natural source as there was no significant human 

activities attributed to the enrichment of silicon compound in this area. In conclusion. 

the level of phosphorus and silicon based nutrient still under the natural level based to 

the Interim National Water Quality Standards of Malaysia (INWQS). 
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PENENTUAN SEBATIAN FOSFORUS DAN SILIKON DI LEMBANGAN 

SUNGAI SETIU, TERENGGANU 

ABSTRAK 

Nutrien adalah unsur penting untuk tindak balas biokimia dan pertumbuhan benda 

hidup. Kehadiran nutrien berlebihan dalam air semulajadi akan menimbulkan masalah 

eutrofikasi. Tujuan kajian ini adalah untuk menentukan tahap kualiti air di Sungai 

Setiu. Parameter-parameter yang diukur adalah sebatian fosforus (ortofosfat, jumlah 

fosfat terlarut dan jumlah fosfat partikulat) dan sebatian silikon (silika terlarut, jumlah 

silika terlarut dan jumlah silika partikulat). Kaedah yang diguna adalah berdasarkan 

kaedah kolorimetrik. Keputusan yang diperolehi dalam kajian ini adalah dalam 

lingkungan 0.8-9.56 ppb P untuk ortofosfat, 2.14 to 27.5 ppb P untuk jumlah fosfat 

terlarut, 0.53 to 184.0 ppb P untuk jumlah fosfat partikulat, 1680 to 7110 ppb Si untuk 

silika terlarut, 2880 to 7420 ppb Si untuk jumlah silika terlarut dan 4.47 to 250.0 ppb 

Si untuk jumlah silika partikulat. Secara keseluruhan, stesen S6 mencatatkan nilai 

kepekatan tertinggi untuk ketiga-tiga sebatian fosforus. Sumber-sumber untuk 

sebatian fosforus adalah daripada pembuangan sisa-sisa perumahan, air larian dan 

aktiviti-aktiviti pembersihan tanah. Manakala stesen S2 pula mencatatkan bacaan 

kepekatan tertinggi untuk sebatian silikon. Punca-punca sebatian silika ini adalah 

dipercayai daripada semulajadi kerana tidak ada aktiviti-aktiviti manusia yang akan 

memperkayakan kandungan sebatian silika dijalankan di kawasan sekitar. Secara 

kesimpulan, nutrien-nutrien fosforus dan silika masih dikategori dalam tahap 

semulajadi berdasarkan Piawai Interim Kualiti Air Kebangsaan (INWQS) Malaysia. 
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