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للعلوم  الحديثة مجلة جامعة بنغازيشروط كتابة البحث العلمي في 
 والدراسات الإنسانية

 

 كهًخ(. 051)انًهخض ثبنهغخ انؼشثٛخ ٔثبنهغخ الاَغهٛضٚخ  -1

 انًمذيخ، ٔرشًم انزبن3ٙ -2

 .)َجزح ػٍ يٕػٕع انذساعخ )يذخم 

 .يشكهخ انذساعخ 

  .أًْٛخ انذساعخ 

  .أْذاف انذساعخ 

  .انًُٓظ انؼهًٙ انًزجغ فٙ انذساعخ 

 انزٕطٛبد(. -انخبرًخ. )أْى َزبئظ انجحش  -3

 لبئًخ انًظبدس ٔانًشاعغ. -4

 .انًشاعغانًظبدس ٔ( طفحخ يزؼًُخ انًلاحك ٔلبئًخ 55طفحبد انجحش لا رضٚذ ػٍ ) ػذد -5

 القواعد العامة لقبول النشر
 ب انششٔؽ اٜرٛخ3رمجم انًغهخ َشش انجحٕس ثبنهغزٍٛ انؼشثٛخ ٔالاَغهٛضٚخ؛ ٔانزٙ رزٕافش فٛٓ    .0

 ،ًالأطٕل انؼهًٛخ ٔانًُٓغٛخ  ٔرزٕافش فّٛ ششٔؽ انجحش انؼهًٙ انًؼزًذ ػهٗ أٌ ٚكٌٕ انجحش أطٛلا

يٍ حٛش الإحبؽخ ٔالاعزمظبء ٔالإػبفخ انًؼشفٛخ )انُزبئظ( ٔانًُٓغٛخ ٔانزٕصٛك ٔعلايخ انًزؼبسف ػهٛٓب 

 .انهغخ ٔدلخ انزؼجٛش

 ٖأٔ يغزم يٍ سعبنخ أٔ اؽشٔحخ ػهًٛخ ألا ٚكٌٕ انجحش لذ عجك َششح أٔ لذٌو نهُشش فٙ أ٘ عٓخ أخش. 

 ٌٔيطجٕػبَ ػهٗ يهف ٔٔسد،  -إٌ ٔعذد  - ٚكٌٕ انجحش يشاػٛبً نمٕاػذ انؼجؾ ٔدلخ انشعٕو ٔالأشكبل أ

 Times New( ثخؾ )05( نهغخ انؼشثٛخ. ٔحغى انخؾ )'Arial 'Body( ٔثخؾ )01حغى  انخؾ )

Roman.نهغخ الإَغهٛضٚخ ) 

 ُبٍٔٚ ٔانجٛبَبد الإٚؼبحٛخأٌ ركٌٕ انغذأل ٔالأشكبل يذسعخ فٙ أيبكُٓب انظحٛحخ، ٔأٌ رشًم انؼ.  

 أٌ ٚكٌٕ انجحش يهزضيب ثذلخ انزٕصٛك حغت دنٛم عًؼٛخ ػهى انُفظ الأيشٚكٛخ APA))  ٔرضجٛذ ْٕايش

 انًشاعغ فٙ َٓبٚخ انجحش ػهٗ انُحٕ اٜر3ٙانًظبدس ٔانجحش فٙ َفظ انظفحخ ٔ

  ٙانًظذس،  رنك ػُٕاٌأٌ رضُجذ انًشاعغ ثزكش اعى انًؤنف، صى ٕٚػغ ربسٚخ َششح ثٍٛ حبطشرٍٛ، ٔٚه

 .انظفحخ ٔسلىٔسلى انغضء، يزجٕػبً ثبعى انًحمك أٔ انًزشعى، ٔداس انُشش، ٔيكبٌ انُشش، 

 3ٚزُكش اعى  ػُذ اعزخذاو انذٔسٚبد )انًغلاد، انًؤرًشاد انؼهًٛخ، انُذٔاد( ثٕطفٓب يشاعغ نهجحش

صى ركش اعى انًغهخ، صى سلى طبحت انًمبنخ كبيلاً، صى ربسٚخ انُشش ثٍٛ حبطشرٍٛ، صى ػُٕاٌ انًمبنخ، 

 .انظفحخ انًغهذ، صى سلى انؼذد، ٔداس انُشش، ٔيكبٌ انُشش، ٔسلى

يشكهخ انذساعخ،  كهًخ( ثحٛش ٚزؼًٍ 051ٚمذو انجبحش يهخض ثبنهغزٍٛ انؼشثٛخ ٔالاَغهٛضٚخ فٙ حذٔد )   .2

فٙ َٓبٚخ  انشئٛغٛخٔٔػغ انكهًبد  .انذساعخ ، َٔزبئظانذساعخ يُٓغٛخٔانٓذف انشئٛغٙ نهذساعخ، ٔ

 ). انًهخض )خًظ كهًبد
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 ثحمٓب فٙ أعهٕة إخشاط انجحش انُٓبئٙ ػُذ انُشش.عبيؼخ ثُغبص٘ انحذٚضخ  رحزفظ يغهخ  .3

 النشر إجراءات
 كبنزبن3ٙ  ْٕٔعبيؼخ ثُغبص٘ انحذٚضخ  انًٕاد ػجش انجشٚذ الانكزشَٔٙ انخبص ثبنًغهخ عًٛغ رشعم

  ٚشعم انجحش( ُانكزشَٔٛب Pdf  +Word )  إنٗ ػُٕاٌ انًغهخinfo.jmbush@bmu.edu.ly  أ َغخخ

 ٚظٓش فٙ انجحش اعى انجبحش ٔنمجخ انؼهًٙ، ٔيكبٌ ػًهخ، ٔيغبنّ. ثحٛش CDػهٗ 

  ٚشفك يغ انجحش ًَٕرط رمذٚى ٔسلخ ثحضٛخ نهُشش )يٕعٕد ػهٗ يٕلغ انًغهخ( ٔكزنك اسفبق يٕعض نهغٛشح

 إنكزشَٔٛبً.انزارٛخ نهجبحش 

  .لا ٚمجم اعزلاو انٕسلخ انؼهًٛخ الا ثششٔؽ ٔفٕسيبد يغهخ عبيؼخ ثُغبص٘ انحذٚضخ 

  فٙ حبنخ لجٕل انجحش يجذئٛبً ٚزى ػشػخ ػهٗ يُحكًٍُٛ يٍ رٔ٘ الاخزظبص فٙ يغبل انجحش، ٔٚزى

يذٖ أطبنخ اخزٛبسْى ثغشٚخ ربيخ، ٔلا ٚؼُشع ػهٛٓى اعى انجبحش أٔ ثٛبَبرّ، ٔرنك لإثذاء آسائٓى حٕل 

انجحش، ٔلًٛزّ انؼهًٛخ، ٔيذٖ انزضاو انجبحش ثبنًُٓغٛخ انًزؼبسف ػهٛٓب، ٔٚطهت يٍ انًحكى رحذٚذ يذٖ 

 طلاحٛخ انجحش نهُشش فٙ انًغهخ يٍ ػذيٓب.

  ٚخُطش انجبحش ثمشاس طلاحٛخ ثحضّ نهُشش يٍ ػذيٓب خلال شٓشٍٚ يٍ ربسٚخ الاعزلاو نهجحش، ٔثًٕػذ

 ُٛشش فّٛ انجحش.انُشش، ٔسلى انؼذد انز٘ ع

  فٙ حبنخ ٔسٔد يلاحظبد يٍ انًحكًٍُٛ، رشُعم رهك انًلاحظبد إنٗ انجبحش لإعشاء انزؼذٚلاد انلاصيخ

 .ػششح أٚبوثًٕعجٓب، ػهٗ أٌ رؼبد نهًغهخ خلال يذح ألظبْب 

 .ٍٛالأثحبس انزٙ نى رزى انًٕافمخ ػهٗ َششْب لا رؼبد إنٗ انجبحض 

 بد ٔثحٕس ٔػشٔع رؼجش ػٍ أساء أطحبثٓب.فًٛب ُٚشش يٍ دساع الأفكبس انٕاسدح 

 يٍ انًٕاد انًُشٕسح فٙ انًغهخ يشح أخشٖ. إ٘ َشش لا ٚغٕص 

 ( ِ511( دُٚبس نٛجٙ إرا كبٌ انجبحش يٍ داخم نٛجٛب، ٔ )د.ل 111ٚذفغ انشاغت فٙ َشش ثحضّ يجهغ لذس $ )

 -ليبيب  –بٌغبسي (3 حٕٚم ْٕػهًبً ثأٌ حغبثُب انمبثم نهز .دٔلاس أيشٚكٙ إرا كبٌ انجبحش يٍ خبسط نٛجٛب

. الاسن )صلاح الأهيي 0000-445520-000 ، رقنبٌغبسي -الزئيسي فزع الهصزف التجبرة والتٌويت، 

 .عبذالله هحوذ(

 .عًٛغ انًٕاد انًُشٕسح فٙ انًغهخ رخؼغ نمبٌَٕ حمٕق انًهكٛخ انفكشٚخ نهًغهخ 

 

info.jmbush@bmu.edu.ly 

00218913262838 

 

 د. طلاػ الأيٍٛ ػجذالله                                                                           

 سئٛظ رحشٚش يغهخ عبيؼخ ثُغبص٘ انحذٚضخ                                                               

                 Dr.salahshalufi@bmu.edu.ly 
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Assessment of  Selected Heavy Metal Concentrations in 

Sediment of Engineering and Built Environment Faculty 

Lake - UKM, Selangor, Peninsular Malaysia in 2019 
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ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

Abstract. 

A study of sediment in Engineering and Built Environment Lake Faculty - UKM, 

Selangor, Peninsular Malaysia was conducted in January, April, July, and October 

2019. The sediment samples were collected randomly from different sampling points 

around the lake. Core Sampler (Wild Co
®
 Instruments) was used to collect sediment 

samples from the surface down to a depth of 5-7 cm randomly at different locations. 

All the sediment samples were sealed in polyethylene bags embedded in ice during 

transportation to the laboratory and then dried at 110 °C for 2 h and passed through a 

1 mm size test sieve (Endecotts LTD England) to separate the stones, leaves and dead 

invertebrates. Six metals i.e. cadmium, chromium, lead, nickel, zinc, and copper were 

determined in the sediment. The metals concentration were determined by Inductively 

Coupled Plasma Mass Spectrometer (ICP -MS), Perkin Elmer Elan, Model 9000. The 

mean metal concentrations in sediment (in micrograms per liter) based on monthly 

sampling (in descending order) for Zn,Cu,Cr,Pb,Ni and Cd in sediment were (11.48), 

(9.50), (3.72), (3.18), (2.57) and (0.93). The sieved samples were used for physico- 

chemical parameters of sediment such as particle size, pH and organic matter that 

were determined. Furthermore, pH and organic matter ranged from 6.10 to 8.23 and 

from 0.21 to 2.11%, respectively and the texture of the sediment was sandy clay.    

Key word: metals concentration. sediment. Engineering and Built Environment Lake 

Faculty. 
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ث  في بحيزة كليت الهٌذست تقيين تزكيش بعض الوعبدى الثقيلت في رسىبيب

 م2112البيئت ببلجبهعت الىطٌيت الوبليشيت خلال عبم و

 

الشلوبًي، عبذالزحوي صببز د. خبلذ
1
إدريس، أ. د. هشزفت 

2
القذافي، عبذالله . عبئشتد 

3
 

،طبهز أ. عفبف
4
د. يىًس علي طيب 

5
 

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

  :الولخص

انجٛئخ دساعخ رشكٛض ثؼغ انًؼبدٌ انضمٛهخ فٙ انشعٕثٛبد فٙ ثحٛشح كهٛخ انُٓذعخ ٔ

. و5102أكزٕثش خلال ػبو ٕٚنٕٛ ٔأثشٚم ٔثبنغبيؼخ انٕؽُٛخ انًبنٛضٚخ خلال انشٕٓس ُٚبٚش ٔ

ؼُٛبد انشعٕثٛخ عًؼذ ػشٕائٛبً يٍ يُبؽك يخزهفخ حٕل انجحٛشح ثٕاعطخ عٓبص عًغ انؼُٛبد ان

. كم انؼُٛبد حفظذ فٙ أكٛبط ثٕنٙ إصٛهٍٛ ثبسدح خلال ػًهٛخ انُمم نهًؼًم عى 7-5ػُذ ػًك 

دسعخ يئٕٚخ نًذح عبػزٍٛ صى يشسد خلال غشثبل حغًّ  001حٛش رى رغفٛفٓب ػُذ دسعخ حشاسح 

 -. رى لٛبط عذ يؼبدٌ صمٛهخ )انكبديٕٛو انلافمبسٚبد انًٛزخثمبٚب الأٔساق ٔم الأحغبس ٔيى نفظ 0

فٙ انؼُٛبد انشعٕثٛخ ثٕاعطخ عٓبص انًطٛبف انُحبط(  -انضَك  -انُٛكم  -انشطبص  -انكشٔيٕٛو 

 -نضَك اثُٛذ انذساعخ أٌ يزٕعؾ رشكٛض انًؼبدٌ انضمٛهخ كبَذ ثزشرٛت رُبصنٙ كبنزبنٙ ). انؼٕئٙ

،  3.75،  2.51، 00.11ثبنمٛى انزبنٛخ )( ٔانكبديٕٛو -انُٛكم  -انشطبص  -انكشٔيٕٛو  -انُحبط 

كزنك رى لٛبط ثؼغ انًؤششاد انكًٕٛفٛضٚبئٛخ يضم حغى . ( ػهٗ انزٕان1.23ٙ،  5.57،  3.01

ٓٛذسٔعُٛٙ ٚزشأػ انًبدح انؼؼٕٚخ حٛش ثُٛذ انُزبئظ أٌ الأط انالأط انٓٛذسٔعُٛٙ ٔانغضٚئبد ٔ

أٌ يهًظ انشعٕثٛبد كبٌ سيهٙ ٔ%  5.00 - 1.50ثًُٛب انًحزٕٖ انؼؼٕ٘ يٍ  1.53 0.01يٍ 

 . ؽُٛٙ

 .انجٛئخثحٛشح كهٛخ انُٓذعخ ٔ، انشعٕثٛبد، رشكٛض انًؼبدٌ انضمٛهخ :الكلوبث الوفتبحيت
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INTRODUCTION. 

Metal contaminants in aquatic ecosystems cause a serious environmental hazard 

because of their persistence and toxicity. Toxic metals from various sources namely 

discharge of industrial or sewage influents, domestic wastewater, periodic 

precipitation contaminated with airborne pollutants, transport, burning of fossil fuels, 

and fertilizers containing trace metals could affect fish healthy (Handy, 1994; Jent et 

al., 1998; Chaisemartin, 1983). Metals have been used in various human activities 

since thousands of years ago and metal pollution in the aquatic environment has been 

an issue. Malaysia as a developing country, finds it inevitable avoiding this problem. 

The existence of metals concentration in the environment could be of natural causes 

or anthropogenic. The natural causes could be weathering; climate changes (wind and 

temperature) inflicted on igneous and metamorphic rocks. However the burning of 

fossil fuels, mining, melting minerals, industrial wastes, the use of fertilizers and 

pesticides in the agriculture are the main contribution of anthropogenic sources 

(Kendrick et al. 1992).  

In the context of environmental pollution, the existence of metal pollution and 

the existence of metal concentration could be categorized into 3 important types; non- 

critical, undiluted toxic metals which hardly exist and toxic metal concentrations  

which are widely used (Forstner & Wittman. 1992). Unlike organic pollution, toxic 

metals could be not eliminated through biodegradable process and the impact of toxic 

metals could remain permanently in the environment. In some heavy metals such as 

mercury and cadmium, are known to have toxic effect although they have low 

concentrations (Forstner & Wittman 1992). Heavy metal concentrations in aquatic 

ecosystems are usually monitored by measuring its concentration in water and biota 

(Camusso et al. 1995), which generally exist in low levels in water and attain 

considerable concentrations in biota (Namminga and Wilhm. 1976). Heavy metals 

including both essential and non- essential elements have a particular significance in 

ecotoxicology, since they are highly persistent and all have the potential to be toxic to 

living organisms (Storelli et al. 2005). Heavy metals do not exist in soluble forms for 

a long time in waters; they are present mainly as suspended colloids or are fixed by 

organic and mineral substances (Kabata - Pendias and Pendias 2001). In aquatic 

ecosystems, sediment contamination by heavy metals is one of the main types of 

pollution that may stress the biotic community (Baldantoni et al. 2004). 

The objective of this research is to detect the status of the metal concentrations 

in sediment of Engineering Lake Faculty - UKM, Selangor, Peninsular Malaysia. 
  

MATERIALS AND METHODS. 

Study area. 

Engineering and Built Environment Lake Faculty is a man - made freshwater lake at 

UKM Campus Bangi. It is geographically located at 02
0 

55
, 
30

,,
 N and at 101 46

,
 20

,,
 

E. The depth is 1.5 meters. The main source of water was Langat River and rain 

water, the drainage was through one drainage pipe to the surrounding areas. 

Engineering Lake covers average of 1.8 acres (Personal Communication) (Fig. 1). 
 

Determination of Heavy metals Concentration in Sediments 

Core Sampler (Wild Co
®
 Instruments) was used to collect sediment samples from the 

surface down to a depth of 5-7 cm randomly at different locations. All the sediment 



 
 

Benghazi Modern University 
info.jmbush@bmu.edu.ly                               Dr.salahshalufi@bmu.edu.ly

        Mobile +218945429096 

7 

samples were sealed in polyethylene bags embedded in ice during transportation to 

the laboratory. They were then dried at 110 °C for 2 h and passed through a 1 mm size 

test sieve (Endecotts LTD England) to separate the stones, leaves and dead 

invertebrates. The sediment was then ground into powder of the particle size less than 

63µm using a mortar and a pestle. The sieved samples were used for physico- 

chemical parameters of sediment such as particle size, pH and organic matter that 

were determined according to Avery and Bascomb (1982) and Abdulla (1966). For 

trace metal analysis, 250 mg of sediment was digested with a mixture of concentrated 

tri- acid HNO3:HClO4:H2SO4 (10:4:1) at 100 ºC in a hot plate (COD Reactor Sastec / 

ST-DBMK200-4 Model) for 2 hrs. The cooled residue was dissolved completely by 

adding 1ml HCl (35%) and the volume was completed to 25 ml with distilled water in 

conical flasks. The solution was filtered by vacuum (Gast / DOA-P504-BN). The 

metals concentration were determined by Inductively Coupled Plasma Mass 

Spectrometer (ICP -MS), Perkin Elmer Elan, Model 9000.  

 

Statistical analysis. 

One –way analysis of variance (ANOVA) was conducted to realize the heavy metal 

concentration in sediment among the different months. All data were analysis using 

the statistical package SPSS (Version 20). 

 

RESULTS.  

Physico-chemical parameters of sediment.  

The physico- chemical parameters of Engineering Lake lake sediment such as pH, 

organic matter and texture are summarized in Table 1. pH and organic matter ranged 

from 6.10 to 8.23 and from 0.21 to 2.11%, respectively and the texture of the 

sediment was sandy clay. 

Metal concentration in sediment 

The metal concentrations in sediment of Engineering Lake are given in Table 2. The 

sediment of Engineering Lake contained detectable amounts of heavy metals. Among 

the detected heavy metals in sediment, copper had the highest concentration while 

cadmium had the lowest concentration. Zinc values recorded the lower value on April 

(11.41 µg /g) and the higher value on July (11.57 µg /g), and the average was 11.48 ± 

0.08 µg /g. Copper values proved the lower value on January and October (9.48 µg /g) 

and the higher value on July (9.55 µg /g), and the average was 9.50± 0.03 µg /g. 

Nickel values recorded the lower value on July (2.55 µg /g) and the higher values on 

October (2.60 µg /g), and the average was 2.57 ± 0.02 µg /g. Chromium values 

explained the lower value on July (3.71 µg /g) and the higher value on January and 

October (3.73 µg /g), and the average was 3.72± 0.01 µg /g. Lead values proved the 

lower value on July (3.16 µg /g) and the higher value on April, July and October (3.19 

µg /g), and the average was 3.18 ± 0.02 µg /g. Cadmium values confirmed the lower 

value on July and October (0.91 µg /g) and the higher value on January (0.97 µg /g), 

and the average was 0.93± 0.03µg /g. Sediments samples contained high levels of 

metals and the accumulation order was Zn >Cu> Cr>Pb> Ni > Cd.  
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DISCUSSION. 

Metal concentration in sediment. 

The study revealed that the sediment from Engineering Lake contained high 

concentrations of heavy metals when compared with their concentration in water. 

Sediments act as the most important reservoir or sink of metals and other pollutants in 

the aquatic environment (Gupta et al. 2009). Heavy metal concentrations in sediment 

can affect the water quality and bioaccumulation of metals in aquatic organisms, 

resulting in potential long-term implication on human health and ecosystem 

(Fernandes et al. 2007). The sediment quality guideline (SQGs) levels were used to 

determine if the concentrations reported are toxic to aquatic life (EPA, 1999) 

(Table.2). The comparison of metals with SQGs showed that Cu ,Zn,Pb,Cr and Cd  

concentrations were below the TEL values. For these six metals, therefore, toxic 

effects would be rarely observed. Variations in levels of metals among sediments may 

be explained in terms of the chemical forms of the elements, physico-chemical 

characteristics of the sediment (organic matter, clay content, pH, etc.), microbial 

activity and the extent of contamination by the local environment. Heavy metal 

concentrations in the various matrices of the lake also depend on the geochemical 

structure of the lake basin that may consist of heavy metals rich metamorphic rocks. 

 

CONCLUSIONS. 

The present results indicate that the heavy metals concentration in sediment are 

described in descending order of Zn >Cu> Cr>Pb> Ni > Cd. Moreover, pH and 

organic matter ranged from 6.10 to 8.23 and from 0.21 to 2.11%, respectively and the 

texture of the sediment was sandy clay.    
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Fig. 1. Geographical location of Engineering and Built Environment Faculty Lake - 

UKM, Selangor, Peninsular Malaysia. 
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Table 1: Monthly averages ± standard deviation of sediment parameters of 

Engineering Lake, Selangor, Peninsular Malaysia (2019). 

 

Parameter Jan Apr Jul Oct Avr 

pH 6.10 7.83 7.98 8.23 7.54±0.97 

Organic Matter (%) 2.11 1.87 1.54 0.21 1.43±0.85 

 

 

 

Table 2: Metal concentrations (µg /g) in sediment of Engineering Lake, Selangor, 

Peninsular Malaysia (2019). 

 

Metal Jan Apr Jul Oct Ave      

EPA 

guidelines,TEL 

values (µg/ g) 

 EPA 

guidelines,PEL 

values (µg/ g) 

Cd    

(µg /g) 
0.97 0.94 0.91 0.91 0.93±0.03   1.2 9.6 

Cu    

(µg /g) 
9.48 9.50 9.55 9.48 9.50±0.03 34 270 

Pb    

(µg /g) 
3.19 3.19 3.16 3.19 3.18±0.02   46.7 218 

Zn    

(µg /g) 
11.52 11.41 11.57 11.43 11.48±0.08 150 410 

Cr       

(µg /g) 
3.73 3.72 3.71 3.73 3.72±0.01   81 370 

Ni    

(µg /g) 
2.58 2.56 2.55 2.60 2.57±0.02   - - 

 

 

 

 

 

 


