Faculty of Resource Science and Technology

DETERMINATION OF CADMIUM IN SOILS OF SAMAJAYA
AND BDC, KUCHING

Be Chia Yee

(35589)

Bachelor of Science with Honours
(Resource Chemistry)
2015



UNIVERSITI MALAYSIA SARAWAK

Gende:
Please tick (V)

Final Year Project Report
Masters

PhD

LN

DECLARATION OF ORIGINAL WORK
rd s
This declaration is made on the gﬁ“‘jdn )['T“dqj FERY caitsussrisiss

Student's Declaration:

B Cha Yre , 3b539

(PI EASE INDICATE NAME, MATRIC NO. AND FACULTY) i mb\ ‘ri lare that the work entitled,
..... w‘ :!‘....';?E___-. ---..'.4-!“.'.“.‘.'.’1,.,.l.t‘..-._!!ii.--_'ff__.i.,-.5&.‘!.3.&...qn_.___-_ by |~: rm original work. [ have
not copied from any other students’ work or from any other sources with the exception where due
reference or acknowledgement is made explicitly in the text, nor has any part of the work been
written for me by another person.

2__” th] DR Be CHia ‘)ze’ 7 %Egﬁ‘j

Date submilted Name of the student (Matrne No))

Supervisor’s Declaration:

L (SUPERVISOR'S NAME), hereby certify that the work
entitled, oo i (TTTLE)  was  prepared by  the
aforementioned or above mentioned c;mdent. and was submitted to the “FACULTY” as a *
partialffull fulfillment for the conferment of - v e e
(PLEASE INDICATE THE DEGREE TITLE), and the aforementioned work, to the best of my
knowledge, is the said student’s work

e npYz
qn 2N
Received for examination by: W Date: _ [ I X _

(Name of the supervisor)
Dr. Wee Boon Siong
Lectures
Fraculty of Resource Sclence and Techinolog
UNIVERSITI MALAYSIA SARAWAK
94300 Kota Samarshan



http:Samarnh.11

I declare this Project/Thesis is classified as (Please tick (V)):

D CONFIDENTIAL (Contains confidential information under the Official Secret Act 1972)%
[(JRESTRICTED (Containg restricted information as specified by the organisation where
research was done)*

[AOPEN ACCESS

I declare this Project/Thesis is to be submitted to the Centre for Academic Information Services
(CAIS) and uploaded into UNIMAS [nstitutional Repository (UNIMAS IR) (Please tick (V)):

AYES
CINo

Validation of Project/Thesis

I hereby duly affirmed with free consent and willingness declared that this said Project/Thesis shall
be placed officially in the Centre for Academic Information Services with the abide interest and
rights as follows:

o This Project/Thesis i the sole legal property of Universiti Malaysia Sarawak (UNIMAS),

o  The Centre for Academic Tnformation Services has the lawful right to make copies of the
Project/Thesis for academic and research pupposes only and not for other purposes.

*  The Centre for Avademic Informatinn Services has the lawful right to digitize the content
to be uploaded inte Local Content Database.

s  The Centre for Academic Information Services has the lawful right to make copies of the
Project/Thesis if required for use by other parties for academic purposes or by other
Higher Learning Institutes.

o No dispute or any claim shall arigse from the student himself / herself neither a third
party on this Project/Thesis once it becomes the sole property of UINIMAS,

e This Project/Thesis or any material, data and information related to it shall not be
distributed, published or disclosed to any party by the student himselffhersell without

first obtaining approval from UNIMAS,
v

. iR . M
Student’s signature 1%/’ ?'! } S Supervisor's signature;

] - "
(Date) I 3 JU!. 2013 l!ﬂj\\_!wz:?r:g,img
Facully of Resource Science and Techne
LINIVERSITI MALAYSIA SARAWA
04304 Kotz Samarmhan

Current Address:

Notes: * [f the Project/Thesis 1s CONFIDENTIAL or RESTRICTED, please attach together as
annexure a letter from the orgamsation with the date of restriction indicated, and the reasons for the
confidentiality and restriction.

[The instrument was prepared by The Centre for Academic Information Services]



http:lINJ!\l.AS
http:l'E>qui.re
http:Informal.un

Determination of Cadmium in Soils of Samajava and BDC, Kuching.

Be Chia Yee (35589)

A dissertation submitted in partial fulfilment of the requirement for
the degree of Bachelor of Science (Hons.)

Supervisor: Dr. Wee Boon Siong

RESOURCE CHEMISTRY PROGRAM (WS48)
DEPARTMENT OF CHEMISTRY
FACULTY OF RESOURCE SCIENCE AND TECHNOLOGY
UNIVERSITY MALAYSIA SARAWAK

15" May 2015



Acknowledgements

1 would like to express my gratitude to my supervisor, Dr Wee Boon Siong for patience and
effort in guiding me to complete my research project work. Furthermore, 1 would like o thank to
my lab mates, who are Ho Chiw Peng, Chan Yean Kwan and Chan Yee Ling for their valuable
comments, willingness to share their knowledge and encouragement. Besides, T would like to
take this opportunity to thank all my friends who contnbuted a lot upon completion of this

project.



Declaration

[ declare that the work in this thesis was conducted in accordance with the regulations of
University Malaysia Sarawak. It 1s original and 1s the result of my work, unless otherwise
indicated or acknowledged as referenced work. This thesis has not been submitted at this or any

other university or academic institution for anv other degree or qualification,

Be Chia Yee
Program of Resource Chemistry
Faculty of Resource Science and Technology

Universiti Malaysia Sarawak

i



Tabie of Contents

Acknowledgement. ... I
TGP ARTEN oot o N i mmsmet s it T i M P emmmmsipnim s sasmery i Il
ol &-8f Clagabenls:. o mume moe munssmn wone s oot oo G S 111
Last 0f Abbreviations. . ... e A%
TSt THIBE. (o o von cnmun co s s i 0 oo v oot W0 ivs o o s SO B B S e L%
LISt Of FlgUIes . oo VI
ADSITACT. . o 1
1.0 IntrodUction. . ..o 2
2.0 Literature ReVIEW . ..o e d
il Heavy MEtAlS s 5 5 v modissloes MESEe ety SHamms s 4

2.2 Heavy Metals i Urban Areas.............oooviiiiiiiis -

2.3 Background Information of Cadmium................ooin 5

2.4 Sources-of Cadmium COntamumatIon. .« v vervs viows vovvins cons 6

2.5 Geoaccumulanon Index......... e 7

2.6 Efteat ol BollBH .o« sovw oo mesun v gusm snens v awsss smwow s i 7

2.7 Effect of Soil Organic Matter..........coooooiviiiiiiiiie i, 8

3.0 Materials and Methods. ... ..., 10
3.1 Study Area and Sampling Locations..............ocooviviiiinnin 10
3.2 Sample Collection........oocooiiiii 10

SO HeOEIN G . v e s wrans avarmiERaRs SRR GV AT 13

3.4 801l ANalysis. .o 13

5:4.1 Deterpyinatonof Sol pH..o. o oo v s s in 13

5.4.2 Determination of Soil Organic Matter (SOM).... 13

11



+.0 Results and Discussion
4.1 Soil pH
4.2 Soil Organic Matter (SOM)
4.3 Conceniration of Cadmium
4.4 Geoaccumulation Index
4.5 Stausiacal Analysis

5.0 Conclusion and Recommendations

6.0 References

3.4.3 Acid Digestion and Determination of Cadmium

CONCentratioNn. . o e e

12

A4 Contamination Assessment Method. ...

AR Sl Analvsis. i s conw v oue sy s 6 om e sl

a2

v

14

14

16

16



"..st of Apbreviations

Cd - Cadmiur

CEC - Cation Exchange Capacity

g - Gram

GPS Global Positioning System

HCI - Hydrochlone Acid

HNO; - Nitrie Acid

ICP-OES - Inductively Coupled Plasma Atomic Emission Spectroscopy
M - Molarity

mg/kg . Milligram per kilogram

mi - Millilitre

mm - Millimetre

rpm = Revolutions per minute “

SOM - Soil Organic Matter

SPSS - Statistical Packages for the Social Sciences
USEPA - United State Environmental Protectuion Agency
ng/g - Microgram per gram

\I



Table 1

Table 2

Table 3

Table 4

Table S

Table 6

Table 7

Table &

Table 9

List 6of Tables

Classification of fyeo (Muller, 1969).

Study areas and geoaccumulation index. ;... of previous studies.
Coordinates of all the sampling points.

Soil pH of the soil samples.

Soil organic matter of the samples.

Cadmium concentration and standard deviation in each sampling
point.

Calculated /., and contamination level in each sampling point.

The p-value of multiple companisons of cadmiuvm concentration of
the 20 sampling points.

Homogenous subsets of muitiple compansons.

Vi

oo

11

16

17



Figure |
Figure 2

Figure 3

Figure 4

&)
(r
-
wh

Figure 6

List of Figures

Sampling points at Samajaya Free Industrial Zone.
Sampling points at BDC.

Concentration of cadmium in soil from each sampling point at
Samajaya Free Industrial Zone and its mean concentration.

Concentration of cadmium in soil from each sampling point at
BDC and its mean concentration.

lueo and /... classification of soil from Samajaya Free Industrial
Zone.

Igeo and [y, classification of soil from Samajaya Free Industrial
Zone,

VII

10

10

17

17



Determination of Cadmium in Soil of Samajaya and BDC, Kuching.

Be Chia Yee

Resource Chemistry Progrimime
Department of Chennsiry
Facuiry of Resource Science and Technology
Universiti Malavsia Sarawal

Abstract

In recent veurs. heavy metal contammanon m soil has received a lot of attention as 1t causes significant
environmental 1ssues and nsks to human health. In this study. the cadmium content in soils of Samajaya and
BDC. Kuching was determined using inductive coupled plasma-optical enussion spectroscopy (1C0-0OES).
Seil samples were collecied from indusinal area. Samajava Free Indusirial Zone and residenoal arca. BDC
[he resulis obtained shows that the mean concentrauion of 0.160 mgkg is lower than European Umon
Standard for cadmium 1n soils (3.00 mg'kg). Also. the mean concenuanon of cadmium 1n soils of indusirial
area (0.19 mg’kg) is mgher than residential area (0.13 mg'kg). By referring to the geoaccumulation index
({ee). s01ls from 4 sampiing points were revealed under the category of “heavily contaminaied™ and another 4
sampling points were categorized as “uncontaminated”. Furthermore. correlavion analysis was done between
soil pH and soil orgamc matter with cadmium concentration 11 soil and results obtained show no significant
correlation between both the physical propernies with cadmium concentration in scils.

Kevwords: Cadmium 1n soils. urban area. mdusirial area. residental area

Abstrak

Pada tahun belakangan i, pencemaran logam dalam tanaii telah mendapa! banvak perharian kerana 1a
telah mevebabkan isu-1su pencemurun dan risiko kepada kesthaian manusta. Dalom haian ing, bandungan
kadmwm dalam tanah Samajava and BDC, Kuciung telah dianalisis dengan menggunakan  ndikii)
ditambah plusma-optik spekiroskop: enusi (ICP-QES) Sampel tanai telah dikumpulian dar! sawasan
erindustrian. Samajava Zon Perindusirian Bebas dan kawasan perumahan, BDC. Hasilannva meninjuian
bhahawa purata lepekatan kadmium iaity 0.160 mg/e adalah lchil rendah daripada European Union
Standard wntul: kadmium dalam anah (3.00 mg g Selain ., purata Lepeiatan kddmim dalwn ianaf
iawasan industrl (019 myilig) adalah lebih tngel daripado tanal kawasan perumalan (U103 meg/ikg
Mergul kepada indeks ndek geoakumulasi (1,..), ranaeh daripada & kawasan persampelan adalah dulam
kategori "tercemar parah" dan 4 kawasan persampelan adalah di hawah kategori "udak tercemar”
Tambahan puic, analisis koreluyi tefah dibuat antara pH tanah dan behan organik wenal dengan kepekacarn
kadmium dalan tanah dan keputusar vang diperoleiis menuniukkan tiada hubungan signifikan antara fedue-
dua ciri-cin jizikal dengan kepekatan sadmiun: dalam ranah

Kara Kune: : Kadmim dalam tanah, Bandar. kewasan industry, kawaesan perumalan
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1.0 Introduction

Urban area possesses many sources of heavy metals because of the high population
density and intense anthropogenic activities. Chemical industry, domestic waste and
transportation may continuously adding heavy metals into urban soils. ‘Ine heavy metats
will remain present for a long period although the pollution sources have been removed
(Chen, Xia, Zhao.& Zhang, 2010). As a consequence, as mentioned by Ramakrishnaiah
and Somashekar (2002) soil quality deteriorates and it becomes an issue to concern at most
of the major cities.

Naturally, the presence of cadmium is in companion with zinc. copper ancd iead in ore
(Jarup, 2003). Studies showed that cadmium in soils may be originated from dense *r2ilic,
domestic disposal or building construction, vehicles tires or fucis, parent matenza! in soil,
industry plants and fertilizers (Chen et al., 2010; Deska, Dombik, Marciniulk-Klusi. &
Rymuza, 2011: Praszynski.& V\’;ieczorek: 1699; Massaddy Tahat, Jucadao i Al-Momernl,
2007: Nabulo, Oryem-Origa.& Diamond, 2006). It 1s often used as stabil:iz. ‘n polyvinyl
chonde (PVC) products. colour pigment. alloys and re-chargeable nickel—caamium

attenies, also as an antioxidant. These products are hardly to be recycled and usualiy
discarded as domestic waste. hence polluting the environment (Jarup. 2003).

Cadmium is grouped under heavy metals of antiiropogenic origin and it is extremely
hazardous for human (Deska et al.. 2010). It can be accumulated in human body through
ingestion, direct inhalation, and dermal contact absorption (Elbagermi, Edwards.& Alajtal,
2013). Due to 1ts relativeiy long biclogical half-life and it is accumulated particularly in
Jiver and kidney for 20 to 30 vears. Sevious conditions such asosteoporosis, anemia.
eosinophilia, empbysema. and renal tubular damage may be arisen as a result of exposure
to cadmium. Long-term cadmium exposure may cause an individual to suffer from bone

fractures, serious pain. pro-teinuria, and severe osteomalacia. which are the symptoms of

=2



Itar Ita1 disease (Akan, Audu, Mohammed.& Ogugbuaja, 2013). Furthermore, cadmium 1s
reported as a human carcinogen by Dertmar, Chnstoph, and Malviya (1994). Hence,
analysis of cadmium is important in urban environmental assessment due to their potential
hazard (Sutherland, 2000).

Kuching, as the capitu. of Sarawak, has been developing in a fast rate and this
causes a lot of anthropogenic pressure on 1t. Contamination of cadmium in soils from both
industrial and residential areas v.il’ be studied in this research since there has been no study
conducted to determinc ‘he cadmie™ content in soil of Kuching City before. The aim of
this study was to determine the cadmium concentration of soils in Kuching City in order to
compare with European Union Standard of 3.0 mg/kg as mentioned by Hong, Law, and
Selaman (2014). Also, to assesses the level of cadmium in industrial area and residential

area.
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2.0 Literature Review

2.1 Heavy Metals

Rapid urbanization and industrialization in recent years created Jarge number of
sources of heavy metals in metropolises. Domestic waste, chemical industry and
transportation has been continuously adding heavy metals to the soils and they will stay for
many years even after the pollution sources have been removed (Chen et al.. 2010). The
presence of heavy metal act as the indicator of human exposure to heavy metals as it is
important poliutants in urban area (Li, Holm. Marcussen,& Hansen, 2012). Soil pollution
and prominent heavy metal uptake by crop may happen as a result of accumulation of
heavy metals in agncultural land and finallv degrade the quality and safetv of food. These
heavy metals will eventually get into human body as the food chain has already
contaminated by these hazardous pollutants MNaser, Sultana. Gomes,& Noor, 2012).

a

2.2 Heavy Metals in Urban Areas

in recent years, many studies have been done in order to study the concentration and
distribution of heavy metals in soil of urban areas. The concentration of arsenic, cadmium,
chromium, copper, nickel. lead and zinc in roadside soil of Beijing were being studied in
detail by Chen ct al. (2010} in order to analyze how urban iraffic would affect the
concentration of these heavy metals in soil. Besides, a study was conducted in Kampala
Ciy. Uganda to assess the relationship between traffic density and concentration of lead,
zinc and cadmium in readside soils (Nabulo et al., 2006). In addition to that, an overview
was done 1n 31 metropolises in China to deliver a latest assessment of arsenic, eadmium.
chromium, copper, mercury. nickel, lead. antimony. selenium, and zinc contamination in

ils eng ., 2013). Also. a study was conducted 1n Kangar, Perlis in order to assess
soils (Cheng et al., 2013). Al tudy d Kangar, Perl d



the concentration of 1ive heavy metals copper, cadmium, nickel, lead and zinc in soil from

six selected sites with ditierent human activities (Najib, Mobhammed, Ismail.& Ahmad,

2012).

2.3 Background Information of Cadmium

A study was done in Kosovo to determine the distribution of cadmium in urban soil.
The result shows that the mean concentration of cadmium 1s 3.25 mg/kg with the highest
concentration of 46.8 mg/kg and lowest concentration of 0.18 mg kg. The concentration is
observed to be 27 times higher than the estimated European Cd average of topsoil which 1s
0.12 mg/kg (Aliu, Sajn.& Stafiiov, 2009).

Alomary et al. (2012) has conducted a study in [rbid. Jordan and the result shows that
the mean concentration of cadmium (3.3]1 mgkg) is higiier than those observe: in Greece
(0.2 mg/kg) and Turkey (2.53 mg/kg). Howe‘;c]‘_.l: was found to be about 2 times lower
than reported in central Jordan and South Jordan which were 4.98 mg’ kg and 3.00 mg/kg
respectively.

Besides. a study to detect the heavy metal dispersion was done by Daniel. Kovacs.
Prokisch. and Gyvori (2015) in Hungary. The data reveals that the toial concentration of
cadmium in soil was found to be ranged from 0.12 mg'kg to 2.82 mg'kg in topsoil. Alsc, a
trend which the concentration decrease when moving right angle away from the road was
reported in this study.

A mean concentration of 0.62 mg/kg with range of 0.10 mg'kg to 5.59 mg'k

ae

g was
reported in a studyv done in Kowloon, Hong Kong. The value was close to the target value

of 0.8 mg’kg. In addition to that, the mean value of cadmium in this study was also found

to be compatible with two previous studies on urban soils in Hong Kong, having the mean

(W]



concentration of 2.18 mg/kg and 1.89 mg/kg respectively (L1, Lee, Wong, Shi,& Thornton,

2003).

2.4 Sources of Cadmium Contamination

In the study done by Chen er al. (2010), the result obtained shows that pollution from
traffic was responsible for the higher mean concentration of cadmium in roadside soils in
Beyjing compared to the background values. This trend also shown in the study carried out
in Irbid City, Jordan which the level of cadmium in area of high traffic density is higher
compared to cadmium level along residential street. Several studies also show the
relationship between traffic density and cadmium content which cadmium concentration
decreased as the distance from the road increased (Bakirdere & Yaman 2008: Chen et al.
2010; Nabulo et al. 2006; Jankiewicz et al. 1999). For 1nstance, a study done in Nigeria
shows that the highest concentrat{on of cadmium \;was detected at a high traffic density area
with cadmium concentration of 28.64 ug/g (Akan et al. 2013}, Also, factors such as
domestic disposal or building construction also found to be contributed in the increase
cadmium concentration in soils (Massadeh, 2007 ). Cadmium contamination in soils also
attnibuted to the use of cadmium in vehicles tires and fall-out from burning vehicle fuels as
1t would add to the soil through rainfall runoff from roads and pavements (Chen et al..
2010). Najib et al. {2012) reported that presence of cadmium in soil may be also due to the
parent material in soil. Furthermore. highest cadmium content was found in the soils
collected near the metal industry plant. The use of phosphate fertilizers in agriculture that
contain a large amount of cadmium also causes a tendency to accumulate large amount of

chemical element in soils (Deska et al., 1987).



2.5 Geoacemulation Index

Geoaccumulation index was first proposed by Muller (1969) to assess the level of
contamination of metals in sediments. However, it can also be used as a quantitative
measure of metal contamination 1n soils (Loska, Wiechula & Korusa, 2004).
Mathematically. geoaccumulation index 1s calculated by the following equation:

CTt
1.5 By,

lgen=log

where C, 1s the concentration of the metal », B, 1s the background value of the metal and
the factor 1.5 is the correction factor to account for lithogenic effect (Golekar, Baride, Patil
& Yeole, 2013). Muller (1981) has classified the calculated geoacculmulation index into

seven classes as presented in Table 1.

Table 1

Classification o, ] ... (Mulfler, 1969) .

Category B e
Uncontaminater S
Uncontaminated to moderately contaminated (s 25
Moderately contamuinated b w2
Moderately to hieavily contaminated lE -5 P
Heaviiy contaminated ER
Heavily to extremely contanmumated LS

LExtremely contaminated Ix

Assessinents of heavy contamination in soils were done and ceoaccumulation indes
was applied as gualitative measure i evaluating the anthropogenic influence and metal
contamination in previous studies. The results from previous studies were presented in
Table 2. As reported by Wel and Yang (2010), wide range of [y, confirins variability of

soil properties and sources of cadmium in these cities.

-



Table 2

Studv areas and geoaccumulation mder. ... of previous studies

Studwv Area Eicoac-cumulalion Index. e Reference
China 0,46 10 3.60 Wei & Yang. 2010
Ghana 1.57 10 2.40 Agyarko, Darteh & Berlinger. 2010
Dexing. Jiangxi Province. China 0.89 10 4.20 Wel. Wang. Zhou & Q1. 2011
Bauchi. Nigeria 224 10 3.50 Buteh.Chindo. Fkanem & Wilhiams. 20112
. L e 10.611 100143 Golekar etal., 2013
Lakan. Iran 1.80 w0 2.9 Ghadimi. Ghomi & Hajati, 20112

2.6 Effect of Soil pH

Soil pH 1s predominant factor in the somption of heavy metal. The retention of cationic
heavy metal tends to increase with the increase of soil pH. Studv has been done and
demonstrated that the metal sorption increase with the increase of soil pH. The result
shows that a unit of increase 1n soil pH was fo[lov;:ed by 36% increase in cadmium sorption
(Appel & Ma, 2002). Ramaknshnaiah and Somashekar (2002; also proved that the
mobility of cadmium is strongly dependent on soil pH. Besides, a studyv done by Naidu.
Belan, Kookana, and Tiller (1994) also showed the same twrend where cadmium sorption
increased with the increase of pH. According to Akan et al. (2003}, increase in soil pH
resuited in hyvdroxides and carbonates precipitation or formation of insoluble organic
compounds, hence the mobility of heavy metal decreased. Above studies show that higher
heavy metal concentration will be detected 1n soil as a consequence of alkaline nature of

the soil.

2.7 Effect of Soil Organic Matter

Study done by Ramakrshnaiah and Somashekar (2002) showed a significant
correlation between organic matter and cadmium concentration in soil. Due to the

considerable effect of organic matter on CEC and the tendency of binding with organic



ligands to form stable complexes. organic matter became an important factor in heavy
metal sorption. Adsorption of heavy metals in soil is affected by the amount of organic
matter (Karaca, 2006). Some studies showed that alteration of contaminated soils with
organic matter reduced bioavailabiiity of hezvy metals (Kham et al. 2000). As reported by
Babejova. Dlapa, and Pis (2001), an increase in total organic carbon content caused an

increase in cadmivm adsorption in soil.



3.0 Materials and Methods

3.1 Study Area and Sampling Locations

Kuching City, state capital of Sarawak, Malaysia was chosen to be the study area. It
has the highest population in Sarawak which is 329.200 (Official Website of Kuching
District Office, 2014). Rapid urbanization and industrialization in this urban city has
brought a lot of impacts on the environment.

Samajaya Free Industrial Zone and BDC was selected to be the soil sampling sites.
Samajaya 1s an industrial area which traffic density is high during rush hours and may
exert some anthropogenic pressure from industrial wastes. BDC is housing area which 15

less affected yet still exerts some pressures from municipal waste and automobile emission.

3.2 Sample Collection .

s

The top soil between the depth of 0 to 20 cm was cc.lected using a stainless steel
trowel. The soil samples were then placed in plastic bags with labels and transporied o
laboratory (Najib et al. 2012). 10 soil samples were collected randomly from each
sampling sites. Each of the samples was a composite sampic. A tota! of 20 soil samples
were collected on 1% December 2014. The samples were collecied inside labeled
polvethylene bags and transported to laboratory for mre-treatment. Locatnons of the
sampling sites were identified using a GPS. Tauic 3, Figurs 1 and Figure 2 show lhe
sampling points where soils samples were collected. Besides, reference soi) sample front «
protected area (forest) located far from anthropogenic influences was obtained for the

purpose of contamination assessment.

10


http:locat.ed

Table 3

Coordinates of all the sumpling poinis

Sampling Sampling . .
Si?n = ;I;I;nt = Coordinate Description
N 01°930°43.4  Itis located at a main roundabout in front of
] Samjaya Free Industrial Zone entrance and near the
F110°23°06.2  construchion area. Dense traffic was cbserved during
- pick hours.
N 01°30'47.5™ - )
2 . Itis located at a main roundaboul.
E 110°25°25:5
3 NOIT31°07.3”  quis located at the construction area. near the factomn
F 110°24°00.3 and cleared land.
N01*37°22.1." )
4 » . Itis located near the X-FAB factory.
E 110724209
¢ NOI°531706.3"  Itis iocated near the dumping site. niver and X-FAB
Samajaya ) E 110°24'36.9  Factory.
6 NOI"31°39.77  Itis located near the factory and Datuk Kawads
) S 110°24°21 .4 Indoor Stadium
7 NOI®31°28.3"  Jt1s located near the [intec industries and i front of
F 1102237433 residential area. A lot of rubbish was found there.
g NOI3E27.7 Tiis located at a playground opposite a new
E 110°23°30.3  residential area and cleared land.
9 NOI®31°26.7°  Iyisdcated at a playground and near Taman Rimba
E 119°23°07.5  Samajaya Forest.
1t NOI°31°44.6™ |t is Jocated in front of shoplot near a construction
E 110°23°152  area. Dense traffic was observed.
| NOI7307 [6.6™ [t is located at a playground in the residential area
E 110°21° 062 Rubbish and a ior of dry leaves were found there
I N 01929°54.7° [t is located at the roadsids. A ot of rubbish was
- £ |J0221°a0.0°  found and open burning was observed
3 NOI"30712.97  1tis located in front of shoplot of the residenual area
E 110°20°56.5  uear a small construcuon sie.
NQI30' 1467 :
4 - _ s located at a mamn roundabout.
E 110°20°45.2°
3 NOI730234™ It is located within the housing area and a lot of dr
) E 110720:52.4*  leaves were found.
BDC —
NGOI=30°19.4> : Y
6 e —— [t 1¢ located near the main road.
r "2l Ul
_ N01°30'26.2°
7 ~ o vnori.. Crops were planted there
E 110°21'031
NOI#30'35.3° i
8 Plastic garbage and a lot of threes were found there
E110°21°14.5
9 N 01%350°53.9 It is lncated near the shoplot. swimmung pool and
F110°21°22.3°  mosque.
N@1=30°259" ‘ ,
10 It 15 located opposite Lo d cleared land.

E L2226
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Figure 2: Sampling points at BDC,
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3.3 Soil Preparation
The contaminants in soil samples such as stone, leaves or twigs were removed and
dried in room temperature. The samples were ground using mortar and sieve using 2.00

mm and 0.425 mm sieve to obtained homogenized powder (Chen et al., 2010).
3.4 Soil Analysis

3.4.1 Determination of Soil pH

Sg of 2.00 mm of soil was put in a centrifuge tube. 25 mL of distilled water was
added to the sample to make a 1:5 soil solution. The centrifuge tube was placed on the
shaker to shake at 120 rpm for 1 hour. After shaking, the pH of the solution was measured
using pH meter.

3.4.2 Determination (;f Soil Organic Matter (SOM)

Initial weight of crucible was taken by placing the crucible in oven ovemight at
105°C. This procedure was repeated to obtain the constant weight. 3 g of soil sample
(0.425 mm) was plac=¢ into the crucible. The weight of the crucible with sample was
recorded. It was then placed in oven at 105°C for 24 hours and the weight was recorded.
After that. the crucible was placed in the furnace at the temperature of 550 "C for 8 hours.
The weight was then recorded after the crucible was cooled down in a desiccator.
Following is the formuia used to calculate the soil organiec matter.

Oy R
SOM=—2" "W . 100
Odw

Ogy © Weight of oven-dried sample

R. : Residual weight "Weight of ashed sampie



