-—

-—~ -




1100051091

Perpustakaan

Universiti Malaysia Terengganu (UMT)

P 23 FST 1

1100051091

The usage of sludge as artificial soil for agriculture / Noorfadzli
Noorhaidi.

PERPUSTAKAAN
UNIVERSITI MALAYSIA TERENGGANU (UMT)
21030 KUALA TERENGGANU

7100051091

Lihat sebelah

HAK MILIK
PERPUSTAKAAN UMT

~ /(\

<
Vi
”

7\
®

s



Perpustakaan
Universiti Malaysia Terengganu (UMT)

THE USAGE OF SLUDGE AS ARTIFICIAL SOIL FOR AGRICULTURE

By
Noorfadzli Bin Noorhaidi

Reasearch report submitted in partial fulfilment of
the requirements for the degree of
Bachelor of Technology (Environmental )

Department of Engineering Science
Faculty of Science and Technology
UNIVERSITY MALAYSIA TERENGGANU
2007

1100051091



A JABATAN SAINS KEJURUTERAAN
& FAKULTI SAINS DAN TEKNOLOGI
—=.  UNIVERSITI MALAYSIA TERENGGANU

UNIVERSIT] MALAYSIA TERENGGANU

BORANG PENGAKUAN DAN PENGESAHAN LAPORAN
PROJEK PENYELIDIKAN I DANII

Adalah ini diakui dan disahkan bahawa laporan penyelidikan bertajuk:

THE USAGE OF SLUDGE AS ARTIFICIAL SOIL FOR AGRICULTURE oleh
NOORFADZLI BIN NOORHAIDI No. Matrik UK8245 telah diperiksa dan semua
pembetulan yang disarankan telah dilakukan. Laporan ini dikemukakan kepada
Jabatan Sains Kejuruteraan sebagai memenuhi sebahagian daripada keperluan
memperolehi [jazah SARJANA MUDA TEKNOLOGI (ALAM SEKITAR), Fakulti

Sains dan Teknologi, Universiti Malaysia Terengganu.

Disahkan oleh,

Penyelia Utama
Nama: Encik Mohammed Shahrir bin Mohammed Zahari

. 17
MOH AHRIR BI¥ MOHAMED ZAHARI Tarikh:........7..0.0 0L
AMED A Pensyarah

Japctan Sains Xajuruteraan
Fakuli 3eins €70 Teknsiogi
Universiti Maisysia Terengganu

1030 Kuaia Terengganu.

Cop Rasmi:

Penyelia Kedua (jika ada)
Nama: Cik Izan binti Jaafar '
Cop Rasmi: IZAN BINTI JAAFAR Tarikh: L[58 7 ......

Ketua Jabatan Sains Kejuruteraan
Nama: Dr. Nora’aini binti Ali

. ooy [ o7
Cop Rasmi: DR. NORA'AINI BINTI ALI Tarikh:. =00l
Ketua S
Jabatan Sains Kejuruteraan 11
Fakulti Sains dan Teknologi
Universiti Malaysia Terengganu
21030 Kuala Terengganu



ACKNOWLEDGEMENT

Thank you very much to the main supervisor, Mr. Mohammed Shahrir bin
Mohammed Zahari and also to Miss Izan binti Jaafar and Dr. Marzuki bin Hj Ismail
as a co- supervisor. Appreciation goes to all lecturers in the Department of
Engineering Science who have always give advices and guidance for us to give our

best effort for this research.

A special thanks to Miss Norzurairah for her willingness in sharing the information
related to the research topic. Then, thanks to Miss Mazalina, Mr Mahmud and
Mardhiah that had been so kind and patient to guide and teach while having this

project.
For a person that always be beside me, mom and dad, thank you so much! I

appreciate all the peoples who were directly or indirectly have contributed a helping

hand towards the success of this research. Thank you very much!

1



TABLE OF CONTENT

Page

TITLE PAGE i
CONFIRMATION AND APPROVAL OF REPORT i
ACKNOWLEDGEMENT i
TABLE OF CONTENT v
LIST OF TABLES vi
LIST OF FIGURES vil
LIST OF SYMBOLS viii
LIST OF APPENDICES X
ABSTRACT Xi
ABSTRAK Xl
CHAPTER 1 INTRODUCTION AND OBJECTIVE

1.1 Introduction 1

1.2 Problem statement 3

1.3 Objective 5

1.4 Scope of study 5
CHAPTER 2 LITERATURE REVIEW

2.1 Sludge 6

2.2 Characteristic of sludge 7

2.3 Sludge as a fertilizers 8

v



Per n
Universiti Malaysia Terengganu (UMT)

2.4  Heavy metal 10
2.5 Plant uptake of heavy metal 11
2.6  Atomic Absorption Spectrophotometry (AAS) 12
2.7  Tomato (Lycopersicon lycopersicum) 13
2.8  Trace element 15
2.9  Land application of sewage sludge 16
CHAPTER 3 METHODOLOGY
3.1 Material 18
3.2 Plant cultivation 18
3.3 Plant analysis 19
3.3.1 Sampling 18
3.3.2 Washing 19
3.3.3 Drying 20
3.3.4 Grinding and storage 20
3.3.5 Dry ashing 20
3.4  Analysis using (AAS) 21
CHAPTER 4 RESULTS AND DISCUSSION
4.1 Sludge characteristics 22
4.2  Effect of sludge on plant growth 23
4.3  Plant growth and production 24
44 Content of heavy metal in plant 27
4.4.1 Copper 27
4.3.2 Cadmium 29

v



CHAPTER 5

REFERENCE

APPENDIX

VITAE

4.3.3 Zinc

4.5 Comparison of heavy metal in different part
of plant

4.6 Interaction between Zn and Cd

CONCLUSION AND RECOMMENDATION

5.1 Conclusion

5.2 Recommendation

vi

(9]
(R0

[U8]
(U9

40

47



LIST OF TABLE

Table No. Page
4.1 Sludge characteristics 22
4.2 Third sampling 6th week 25
4.2 Heavy metal distribution in plant 32
4.3 Hazadous Compound Regulations for Agriculture Use of Sludge

33

in Europe

vit



Figure No.
4.1
4.2
4.3
4.4

4.5

LIST OF FIGURE

Tomato grow in sludge

Difference between compost and sludge
Cu concentration in plant

Cd concentration in plant

Zn concentration in plant

viil

Page

25
27

29



Abbreviation
Cd
Zn
Cu

Ni
Pb
Cr
Hg
F
Ag
Au
Sn
Si
Mg/l
ppm
CaCOs3
Kg
CO;

HNO3

LIST OF ABBREVIATION

Cadmium

Zinc

Copper
Nikel

Plumbum
Cromium
Merkuri

Florine
Argentum
Aurium

Stanum

Sikilon

Miligram per liter
Part per milion
Calsium Carbonat
Kilogram
Carbon Dioxide

Acid Nitric

1X



LIST OF APPENDIX

APPENDIX
A Tomato data
B Tomato growth result

C AAS Result



ABSTRACT

The use of sewage sludge as an organic fertilizer has become a common practice. It
is considered a viable alternative to landfill or incineration as disposal method.
Composted organic used as substrates could be a feasible option, especially sewage
sludge due its high production. Heavy metal contamination in sludge can pose long
term environment problems. The objectives of this study are, to determine the
advantages of using sludge as artificial soil for agriculture , to investigate the present
and concentration of the heavy metals and in plant and to compare the tomato growth
using commercial composed and sewage sludge. Sewage sludge was collected from
Indah Water Terengganu. Tomato (Lycopersicon escuertum) was used for plant
indicator. The length and weight of root and shoots were taken. The plants were then
oven dried and the dry weight yield of shoots and roots were taken. Sample were
digested and then analyzed for heavy metals using (Perkin Elmer Analyst 800 atomic
absorption spectrophotometer). Tomato in sludge shows increase in length and dry
weight of root, shoots and leaves compare to compost. Tomato in sludge produces
more fruit and leaves than compost, high nutrient content in sludge affect the
producing factor. Heavy metal content in sludge were used in research were low and
not exceed the permission level. The highest Cu, Cd and Zn level were found at root
with concentration 5.2662mg/l, 0.0759mg/l and 32.03mg/l. Concentration Cd in
fruits is varies from 0.013 to 0.0113mg/l, in Cu from 1.2 to 1.9mg/l and Zn from 7.7
to 9.038mg/1.Sludge can be an important source of plant nutrient which is macro and
micronutrient for agriculture. Heavy metal uptake were very low in plant therefore
sludge can be used for agriculture.
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ABSTRAK

Penggunaan enap cemar sebagai baja organik sudah menjadi kebiasaan. [ni adalah
cara pelupusan yang berkesan berbanding dilupuskan ditapak pembuangan atau
dibakar. Cara ini amat sesuai berikutan penghasilan enapan najis yang semakin
tinggi. Bagi kesan jangka masa panjang,pencemaran logam-logam berat dalam
enapcemar boleh menimbulkan pencemaran alam sekitar. Tujuan kajian ini adalah
untuk mengkaji kehadiran dan kepekatan logam berat dalam enapcemar, mengkaji
kelebihan mengunakan enapcemar sebagai tanah tiruan dan mengkaji perbezaan
pertumbuhan pokok tomato dengan menggunakan enapcemar dan tanah untuk
perkebunan. Enapcemar yang diambil dari Indah Water Konsurtium. Pokok tomato
(Lycopersicon escuertum) digunakan sebagai tanaman penunjuk. Panjang dan berat
diambil bagi setiap peringkat pertumbuhan. Berat kering batang dan akar diambil.
Sampel dicema dan dianalisa menggunakan (Perkin Elmer Analyst 800 atomic
absorption spectrophotometer) (Perkin Elmer, Harare). Tomato yang ditanam
menggunakan enapcemar menunjukan perbezaan ketara berbanding tanah untuk
perkebunan dari segi panjang dan berat kering. Tomato yang ditanam dalam
enapcemar menunjukan pertumbuhan pesat dari segi penghasilan buah dan
mempunyai daun yang banyak. Kandungan logam berat dalam pokok tomato tidak
melebihi paras yang ditetapkan. Kandungan Cu, Cd dan Zn paling tinggi didapati
didalam akar ialah dengan kepekatan 5.2662mg/l, 0.0759mg/l dan 32.03mg/l.
Enapcemar membekalkan nutrisi yang penting untuk tumbuhan. Kandungan logam
berat dalam tidak melebihi paras bahaya oleh itu enapcemar boleh digunakan untuk
pertanian,
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