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     Abstract: The main aim of this study is to investigate the suitability of the groundwater in 

Al-Marj city for human consumption, by estimating the concentration of Lead (Pb
2+

), 

Cadmium (Cd
2+

), and some other heavy metals. The average concentrations of both metal 

ions in the samples were0.037 and 0.004 mg/l respectively, which considered higher than the 

Libyan standard.These findings indicatedthat the groundwater used in the present study is not 

suitable for drinking, domestic, and irrigation purpose. Because of its potential effect on 

human health and cause a serious diseases such as cholera, diarrhea and cancer. 
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Introduction  

   For all living creatures including the human being, water is considered as one of their basic 

needs.,Therefore, water is one of the most important and valuable substances on the earth 

[1,2]. Recently, there has been a great increase in the demand for safe drinking water. 

Although water plays an important role of the life due to its essential for human survival, 

many are denied access to sufficient potable drinking water supply and sufficient water to 

maintain basic hygiene [3]. However, around 71% of the earth's surface is covered by water 

[4].The freshest water is available as groundwater in aquifers. Several water resources 

suchoceans, ice caps, glaciers, groundwater, and lakes and rivers contained 98.93%, 1.05%, 

0.009% and 0.0001%, respectively [5]. This underground fresh water has been considered as 

one of purest forms of available in nature to meet the overall demand of household, industrial, 

recreational, agricultural and environmental activities [6-8]. 

   Around the world, 1.5 million people mostly are children, die annually from diarrheal 

diseases in regard to water-related disease [10,13,14]. However, approximately 1.1 billion 

people in world are rely on unsafe drinking water sources from lakes, rivers and openwells 

[9,11].About 22 African countries, which including Malawi, are failed to provide safe and 

clean drinking water to 50% of their population [12].This is caused by the drinking and using 

of water contaminated by faucalmatter. In addition, by inadequate sanitation [3,10]. 
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Methodology  

Study Area 

   The study area was in Al-Marj region, which located at Al-JabalAl-Akhder in the eastern 

north part of Libya, at 32.50 ⁰N –20.82 ⁰E; and according to Libyan general population 

census of 2006 the city population is about 184,531 person [51]. 

   In the study area, groundwater is the main source of water supply for all water uses, 

therefore, this excessive demand became too much load on the groundwater of this area, and 

the pure water that come from Botrabah desalination plant is not enough for Al-Marj city, and 

its surrounding area.. Therefore, the quantity and quality of this source of groundwater might 

be changed without a propel control or protection. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (1): The huge areas of municipal sewage in the study area. (1) Is the main 

contamination source, and No (2) is the secondary contamination source. 
 

  It can be seen from Fig (1)and (2 )that the huge area of municipal sewage discharge in two 

side-lakes as random damping sites in Al-Marj city. These lakes are the main contamination 

sources in the Eastern sector of this city, and the secondary contamination source in the 

western sector of this city. 

Groundwater sampling 

 Samples of groundwater from the study area wereselected to represent the condition of 

groundwater quality, and ground surface contaminants, especially, to municipal sewage 

effluent. All sampling wells are boreholes with electrical pumps, and the samples were 

collected twice(Fig.2) fromnine sites. Thefirst collection was collected at dry season (fall 

2017), and second collection (nine samples) were collected from the same wells to 

assessing the wet season at summer 2018. All samples were collected in clean and 

autoclaved glass bottles and transferred to the lab in less than 24 hours of sampling. 
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Figure (2) :Groundwater sampling locations of the study area.The studied area was 

divided into three sectors: Eastern(E), Western(W)and Southern(S). 

 

Table(1)  :Numbers of sampling sites of collections at the dry and wet seasons. 

First collection(dry ) Sample .no 1 2 4 5  17  10  7  14 16 

Location of the samples collections 1E* 2E 3E 4E  5E  6W*  7W  8S 9S* 

Second collection(wet ) Sample .no 1 2 4 5  17  10  7  14 16 

*Eastern(*E), Western(*W)and Southern(*S). 

Analytical Methods 

For chemicals analyses, all groundwater samples were collected in a cleaned and 

autoclaved glass bottles, stored in cold box, and then transported to the laboratory of 

Environmental and Biological Chemistry Research Center (EBCRC). However, the quality of 

groundwater wells is determined through some chemical analyses of lead and cadmium metal 

ions using atomic absorption spectrophotometry (AAS). 

Results and Discussions 

Results of collection for the selected groundwater samples from the study area are shown in 

Table(2).Result showed that Cd
2+

 is still  within the recommended values by Libyan standards 

and WHO guidelines. Cadmium (Cd
2+

) concentration in groundwater samples number: 2, 4 & 

17 in the East (E) direction of the study area, were recorded equal to 0.006, 0.015 and 0.029 

mg/l respectively.  

 Table(2):Cadmium and Lead concentrations(Milligrams per liter)in the 

groundwater samples. Results were  compared with Libyan standards. 

Samples  

Numbers  

1 2 4 5 7 10 14 16 17   Standers 

Samples.  

Directions  

(1E) (2E) (3E)   (4E) (7W) (6W) (8S)  (3E) (5E)  Libyan  

Stander 

WHO 

Stander 

Cadmium 

(mg/L) 

0.001 0.006 0.015 0.001 0.016 0.001 0.001 0.001 0.03  0.003 0.003 

Lead 

(mg/L) 

0.006 0.081 0.069 0.09 0.056 0.073 0.037 0.137 0.19  0.01 0.01 
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   In addition, lead (Pb
2+

) concentration in groundwater were ranged between 0.006 to 0.187 

mg/l, which were exceeded the recommended value by Libyan standard, except sample (no. 

1) in East direction of the study area, was under the Libyan standard limits. 

 

   However, in the study area, the sewage and municipal water are discharged to the 

environment without any treatment.This maycontains some harmful chemicals as result of 

sewage leaching from municipal sewage discharging without treatment or protection to the 

groundwater, causinga microbiological contamination of the groundwater. Therefore, 

presenting a significant health risk when this groundwater exploited.The outcome from this 

study indicates that the groundwater in this area is contaminated with municipal wastewater 

discharging on the ground surface. 

 

 

 التحليل الكيميائية للرصاص والكادميوم في مصادر المياه الجوفية الصالحة للشرب في مدينة المرج ، ليبيا

 : تتمثل الأهداف الرئيسية لهذه الدراسة في تقييم الصفات الكيميائية للرصاص والكادميوم للمياه الجوفية في مدينة المرج لأغررا  الررر المستخلص   
والري، وكذلك تحديد مستويات بعض المعادن الثقيلة الملوثة  مثل عنصر الكادميوم و الرصاص. قّسمت منطقرة الدارسرة  ث ثةثرة  والاستخدامات المنزلية

يف المنراطق(  بتصرر  أقسام )مناطق( كالآتي: القسم الررقي والقسم الغربي و القسم الجنوبي وذلك لتقدير مدى تأثُّر جودة المياه الجوفَّية في هرذه الأقسرام)
يررة بالنررراطات ميرراه الصرررف الصررمي  للمدينررة علرر  سررطم الأر  برردون معالجررة أو وقايررة للمرروارد المائيررة في المدينررة، وكررذلك مرردى تررأثُّر جررودة الميرراه الجوفَّ 

وهررو المسررير الرئيسرري في  الزراعيررة في المنطقررة مثررل الأارردة و المييرردات، ليرر  يرررمل القسررم الررررقي مرر( المدينررة )المرررج القررد ( المصرردر الرئيسرري للتلُّررو 
 ة.وصول مياه الصرف الصمي في المدينة  ث المصادر الجوفيَّة لمياه الرر ، لي  يتم صرف مياه المجاري للمدينة عل  سطم الأر  بدون معالج

لّللررت لقيرراد جررودة الميرراه الجوفَّيررة في هررذه الدراسررة  ع  اعررت العينررات مرررتم )ررةل العررام )الرررتاأ و الصرريف(، و   " جررراأ أي معالجررة أو  ايررة لليي ررة   
 "باستخدام طرق التماليل المعمليَّة المعتمدة والتي ترمل التماليل الكيميائية.

ر والجرراف ع ع تحديررد مسررتويات العناصررر الثقيلررة مثررل عنصر)الرصرراص والكررادميوم ( في الميرراه الجوفيررة في المدينررة والمنطقررة ا يطررة  ررا في فصررلي  الرطرر   
لملوثة )الرصراص النتائج بالمواصفات اللييية القياسية ومنظمة الصمة العالمية لمياه الرر ، ع لسا  متوسط  النتائج المعمليَّة للعناصر الكيمائية  اقورنت 

سرررط عنصرررر مجرررم تر لرررل ( اعلررري  مررر( معيرررار الليرررم كمرررا كررران  أي رررا   متو  0.0.0والكرررادميوم( ليررر  وجرررد أن متوسرررط نترررائج تركيرررز عنصرررر الكرررادميوم )
نستنتج م( هذه الدارسة لقياد جودة المياه الجوفيَّة الكيميائية أَّن المياه الجوفَّيرة مجم تر لل(و م( )ةل النتائج  0.000الرصاص اعلي  م( معيار الليم )

ة مثررل الكررولةا وانسرراال والسرررطان تهرردد صررمة اننسرران بررأمرا  )طررة لمنطقررة الدارسررة غررة  صررااة لاسررتخداماا للرررر  والأغرررا  المنزليررة والرررّي، الررتي 
 .لذلك فإن شر  الماأ قد يركل )طرا عل  الصمة لتى لو كان يحتوي عل  القليل م( الملوثات الكيماوية مثل الرصاص والكادميوم
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