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للعلوم  الحديثة مجلة جامسعة بنغامزيشروط كتامبة البحث العلمي في 
 والدراسامت الإنسامنية

 

 ًِٔح(. 150أُِخض تاُِـح اُؼشت٤ح ٝتاُِـح الاٗع٤ِض٣ح ) -1

 أُوذٓح، ٝذشَٔ اُرا٢ُ: -2

 .)َٗثزج ػٖ ٓٞػٞع اُذساعح )ٓذخ 

 .ٓشٌِح اُذساعح 

  .أ٤ٔٛح اُذساعح 

 ُذساعح. أٛذاف ا 

  .أُٜ٘ط اُؼ٢ِٔ أُرثغ ك٢ اُذساعح 

 اُرٞط٤اخ(. -اُخاذٔح. )أْٛ ٗرائط اُثحس  -3

 هائٔح أُظادس ٝأُشاظغ. -4

 .أُشاظغأُظادس ٝ( طلحح ٓرؼٔ٘ح أُلاحن ٝهائٔح 25ػذد طلحاخ اُثحس لا ذض٣ذ ػٖ ) -5

 القواعد العامسة لقبول النشر
 ا اُششٝؽ ا٥ذ٤ح:الاٗع٤ِض٣ح؛ ٝاُر٢ ذرٞاكش ك٤ٜذوثَ أُعِح ٗشش اُثحٞز تاُِـر٤ٖ اُؼشت٤ح ٝ    .1

 ،ًٝذرٞاكش ك٤ٚ ششٝؽ اُثحس اُؼ٢ِٔ أُؼرٔذ ػ٠ِ الأطٍٞ اُؼ٤ِٔح ٝأُٜ٘ع٤ح  إٔ ٣ٌٕٞ اُثحس أط٤لا

ٖٓ ح٤س الإحاؽح ٝالاعروظاء ٝالإػاكح أُؼشك٤ح )اُ٘رائط( ٝأُٜ٘ع٤ح ٝاُرٞش٤ن ٝعلآح أُرؼاسف ػ٤ِٜا 

 .اُِـح ٝدهح اُرؼث٤ش

 ٌٞأٝ ٓغرَ ٖٓ سعاُح أٝ اؽشٝحح ػ٤ِٔح ٕ اُثحس هذ عثن ٗششج أٝ هذٌّ ُِ٘شش ك٢ أ١ ظٜح أخشٟألا ٣. 

 ٕٝٓطثٞػاَ ػ٠ِ ِٓق ٝٝسد،  -إٕ ٝظذخ  - ٣ٌٕٞ اُثحس ٓشاػ٤اً ُوٞاػذ اُؼثؾ ٝدهح اُشعّٞ ٝالأشٌاٍ أ

 Times New( تخؾ )12( ُِـح اُؼشت٤ح. ٝحعْ اُخؾ )'Arial 'Body( ٝتخؾ )14حعْ  اُخؾ )

Roman.ُِـح الإٗع٤ِض٣ح ) 

 إٔ ذٌٕٞ اُعذاٍٝ ٝالأشٌاٍ ٓذسظح ك٢ أٓاًٜ٘ا اُظح٤حح، ٝإٔ ذشَٔ اُؼ٘ا٣ٖٝ ٝاُث٤اٗاخ الإ٣ؼاح٤ح.  

 إٔ ٣ٌٕٞ اُثحس ِٓرضٓا تذهح اُرٞش٤ن حغة د٤َُ ظٔؼ٤ح ػِْ اُ٘لظ الأٓش٤ٌ٣ح APA))  ٝذصث٤د ٛٞآش

 اُ٘حٞ ا٥ذ٢: أُشاظغ ك٢ ٜٗا٣ح اُثحس ػ٠ِأُظادس ٝاُثحس ك٢ ٗلظ اُظلحح ٝ

 ٕأُظذس،  إٔ ذصُثد أُشاظغ تزًش اعْ أُؤُق، شْ ٣ٞػغ ذاس٣خ ٗششج ت٤ٖ حاطشذ٤ٖ، ٢ِ٣ٝ رُي ػ٘ٞا

 .اُظلحح ٝسهْٝسهْ اُعضء، ٓرثٞػاً تاعْ أُحون أٝ أُرشظْ، ٝداس اُ٘شش، ٌٝٓإ اُ٘شش، 

 ٣زًُش اعْ  ُِثحس: ػ٘ذ اعرخذاّ اُذٝس٣اخ )أُعلاخ، أُؤذٔشاخ اُؼ٤ِٔح، اُ٘ذٝاخ( تٞطلٜا ٓشاظغ

طاحة أُواُح ًآلاً، شْ ذاس٣خ اُ٘شش ت٤ٖ حاطشذ٤ٖ، شْ ػ٘ٞإ أُواُح، شْ رًش اعْ أُعِح، شْ سهْ 

 .اُظلحح أُعِذ، شْ سهْ اُؼذد، ٝداس اُ٘شش، ٌٝٓإ اُ٘شش، ٝسهْ

ِح اُذساعح، ٓشٌ ًِٔح( تح٤س ٣رؼٖٔ ٣150وذّ اُثاحس ِٓخض تاُِـر٤ٖ اُؼشت٤ح ٝالاٗع٤ِض٣ح ك٢ حذٝد )   .2

ك٢ ٜٗا٣ح  اُشئ٤غ٤حٝٝػغ أٌُِاخ  .اُذساعح ، ٝٗرائطاُذساعح ٜٓ٘ع٤حٝاُٜذف اُشئ٤غ٢ ُِذساعح، ٝ

 ). أُِخض )خٔظ ًِٔاخ
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 تحوٜا ك٢ أعِٞب إخشاض اُثحس اُٜ٘ائ٢ ػ٘ذ اُ٘شش.ظآؼح ت٘ـاص١ اُحذ٣صح  ذحرلظ ٓعِح  .3

 النشر إجراءات
 ًاُرا٢ُ:  ٝٛٞظآؼح ت٘ـاص١ اُحذ٣صح  ٢ اُخاص تأُعِحأُٞاد ػثش اُثش٣ذ الاٌُرشٝٗ ظ٤ٔغ ذشعَ

 ( ُ٣شعَ اُثحس اٌُرش٤ٗٝا Pdf  +Word )  إ٠ُ ػ٘ٞإ أُعِحinfo.jmbush@bmu.edu.ly  اٝ ٗغخح

 ٣ظٜش ك٢ اُثحس اعْ اُثاحس ُٝوثح اُؼ٢ِٔ، ٌٝٓإ ػِٔح، ٝٓعاُٚ. تح٤س CDػ٠ِ 

 ػ٠ِ ٓٞهغ أُعِح( ًٝزُي اسكام ٓٞظض ُِغ٤شج  ٣شكن ٓغ اُثحس ٗٔٞرض ذوذ٣ْ ٝسهح تحص٤ح ُِ٘شش )ٓٞظٞد

 اُزاذ٤ح ُِثاحس إٌُرش٤ٗٝاً.

  .لا ٣وثَ اعرلاّ اُٞسهح اُؼ٤ِٔح الا تششٝؽ ٝكٞسٓاخ ٓعِح ظآؼح ت٘ـاص١ اُحذ٣صح 

  ْ٤ٌُٖٔ ٖٓ ر١ٝ الاخرظاص ك٢ ٓعاٍ اُثحس، ٣ٝر ح ُٓ ك٢ حاُح هثٍٞ اُثحس ٓثذئ٤اً ٣رْ ػشػح ػ٠ِ 

ؼشع ػ٤ِْٜ اعْ اُثاحس أٝ ت٤اٗاذٚ، ٝرُي لإتذاء آسائْٜ حٍٞ ٓذٟ أطاُح اخر٤اسْٛ تغش٣ح ذآح، ٝلا ٣ُ 

اُثحس، ٝه٤ٔرٚ اُؼ٤ِٔح، ٝٓذٟ اُرضاّ اُثاحس تأُٜ٘ع٤ح أُرؼاسف ػ٤ِٜا، ٣ٝطِة ٖٓ أُحٌْ ذحذ٣ذ ٓذٟ 

 طلاح٤ح اُثحس ُِ٘شش ك٢ أُعِح ٖٓ ػذٜٓا.

 ٖذاس٣خ الاعرلاّ ُِثحس، ٝتٔٞػذ  ٣خُطش اُثاحس توشاس طلاح٤ح تحصٚ ُِ٘شش ٖٓ ػذٜٓا خلاٍ شٜش٣ ٖٓ

 اُ٘شش، ٝسهْ اُؼذد اُز١ ع٤٘شش ك٤ٚ اُثحس.

  ٤ٌُٖٔ، ذشُعَ ذِي أُلاحظاخ إ٠ُ اُثاحس لإظشاء اُرؼذ٣لاخ اُلاصٓح ك٢ حاُح ٝسٝد ٓلاحظاخ ٖٓ أُح

 .ػششج أ٣اّتٔٞظثٜا، ػ٠ِ إٔ ذؼاد ُِٔعِح خلاٍ ٓذج أهظاٛا 

 ٛا لا ذؼاد إ٠ُ اُثاحص٤ٖ.الأتحاز اُر٢ ُْ ذرْ أُٞاكوح ػ٠ِ ٗشش 

 ك٤ٔا ٣٘شش ٖٓ دساعاخ ٝتحٞز ٝػشٝع ذؼثش ػٖ أساء أطحاتٜا. الأكٌاس اُٞاسدج 

 أُٞاد أُ٘شٞسج ك٢ أُعِح ٓشج أخشٟ. إ١ ٗشش لا ٣عٞص ٖٓ 

 ( ٙ200( د٣٘اس ٤ُث٢ إرا ًإ اُثاحس ٖٓ داخَ ٤ُث٤ا، ٝ )د.ٍ ٣400ذكغ اُشاؿة ك٢ ٗشش تحصٚ ٓثِؾ هذس $ )

 -ليبيا  –بنغازي (: ػِٔاً تإٔ حغات٘ا اُواتَ ُِرح٣َٞ ٛٞ .إرا ًإ اُثاحس ٖٓ خاسض ٤ُث٤ادٝلاس أٓش٢ٌ٣ 

. الاسم )صلاح الأمين 0000-445520-000 ، رقمبنغازي -الرئيسي فرع المصرف التجارة والتنميت، 

 .عبدالله محمد(

 ظ٤ٔغ أُٞاد أُ٘شٞسج ك٢ أُعِح ذخؼغ ُوإٗٞ حوٞم ا٤ٌُِٔح اُلٌش٣ح ُِٔعِح. 
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Abstract 
Water is drawn from the ground for many purposes principally community water 

supply, farming and industrial processes. It is easily the most important component of 

water reservoirs and constitutes about two third of the freshwater resources of the 

world, and if the polar ice caps and glaciers are not considered, ground water accounts 

for nearly all useable freshwater (Rast et al., 1998). Due to the lack of water resources 

in AlMarj City and not correspond to the international parameters, many of plastic 

water bottles were diffused as well as some of water purification points without 

monitoring of authorities. This study was conducted during the period from April to 

May 2017 to evaluate drinking water quality parameters in AlMarj City, comparing 

the results with its labels and its uses by human consumption. 24 samplings were 

collected from six sampling points (Al Kharropa, Al Mahadi, Khawabi, Ideal, Iceberg 

and AlDayapha) including two water purification points (Al Saphrani and Osman) to 

determine chemically in the laboratory. The physicochemical water quality 

parameters (T,pH,EC,TDS,TH,TA,Ca, Mg, Na and K) were examined in ApoTrabah 

Water Treatment Station (North of AlMarj City). The study revealed that there was a 

difference between the obtained results and the results on the labels. In addition, all 

samplings were classified as Class I with acidic values of pH. Finally, all parameters 

were within suitable limits of drinking water, and further monitoring for drinking 

water quality in the local market of AlMarj City was recommended. 

 

Keywords: physico-chemical parameters. AlMarj City, water quality, water 

monitoring. 
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 :الملخص

أُاء عائَ شلاف لا ُٕٞ ُٚ ٝلا ؽؼْ ٝلا سائحح ُٝٚ ػذج طلاخ ٤ٔٓضج ٓصَ اُشلاك٤ح 

ٝدسظح اُـ٤ِإ ٝاُرعٔذ ٣ٝغرخذّ أُاء ك٢ ػذج أؿشاع أٜٛٔا اُششب ٝاُضساػح ٝاُظ٘اػح 

خشٟ ٣ٝرشًة ٣ٝؼرثش أُاء أٗو٠ أُشًثاخ ا٤ٔ٤ٌُائ٤ح اُر٢ لا ذغثة ػشس ُلإٗغإ ٝ الأح٤اء الأ

أُاء ٖٓ ػ٘ظش٣ٖ ٛٔا )ا٤ُٜذسٝظ٤ٖ ٝالأًغع٤ٖ( ٣ٝواط ذش٤ًض اُؼ٘اطش أُٞظٞدج ك٢ ا٤ُٔاٙ 

ٗظشا ُٔشٌِح ٗوض ا٤ُٔاٙ ك٢  (ppmترشا٤ًض ٓؼ٤٘ح ٣ؼثش ػٜ٘ا )ِٓـْ /ُرش( أٝ ظضء ك٢ ا٤ُِٕٔٞ )

اس اُؼذ٣ذ ٖٓ ُِٔٞاطلاخ اُؼا٤ُٔح ٤ُٔاٙ اُششب ٓٔا أدٟ إ٢ُ اٗرش ٓطاتورٜاأُذ٣٘ح أُشض ٝػذّ 

ا٤ُٔاٙ دٕٝ سهاتح أٝ  ذ٘و٤حه٤٘٘اخ ٤ٓاٙ اُششب اُثلاعر٤ٌ٤ح تاُغٞم أُح٢ِ ًٝزُي تؼغ ٗواؽ 

. ٛذكد اُذساعح إ٢ُ دساعح ٗٞػ٤ح ٤ٓاٙ اُششب أُرٞاظذج تاُغٞم الاخرظاصٓراتؼح ٖٓ ظٜاخ 

ذٟ طلاح٤رٜا أُح٢ِ ٝ ٓطاتورٜا ٓغ أُٞاطلاخ اُؼا٤ُٔح ًٝزُي ٓغ اُ٘رائط أُشكوح ٌَُ ػ٤٘ح ٝٓ

( ٗواؽ  ٢ٛٝ: )اُخشٝتح، 6الأد٢ٓ. ذْ ظٔغ اُؼ٤٘اخ أُائ٤ح ٖٓ ػذج ٗواؽ ٝ ػذدٛا ) ُلاعرٜلاى

اُؼ٤اكح( تالإػاكح إ٢ُ ػ٤٘رإ ٖٓ ٗواؽ ذ٘و٤ح ا٤ُٔاٙ  تٔذ٣٘ح  أُٜذ١، اُخٞات٢، أ٣ذ٣اٍ، إ٣ظ تشؽ،

 ائ٤ا تٔخرثش ذح٤ِح ا٤ُٔاٙ ات٤ٔ٤ًٞ ٝاخرثاسٛاأُشض )اُظلشا٢ٗ ُرح٤ِح ا٤ُٔاٙ، ػظٔإ ُرح٤ِح ا٤ُٔاٙ( 

)دسظح اُحشاسج، اُشهْ  اُل٤ض٤ٔ٤ًٞ٣ائ٤ح ٓا ٢ِ٣: الاخرثاساخ)شٔاٍ ٓذ٣٘ح أُشض( ٝهذ شِٔد  ذشاتح

(. أٝػحد اُ٘رائط ا٤ُٜذسٝظ٢٘٤، الإ٣ظا٤ُح اٌُٜشت٤ح، الأٓلاغ ا٤ٌُِح اُزائثح ٝتؼغ اُؼ٘اطش

ُٔشكوح ُِؼ٤٘اخ  أُائ٤ح. ُٞحظ إٔ أؿِة ٝظٞد كشٝهاخ  ٓا ت٤ٖ اُ٘رائط أُرحظَ ػ٤ِٜا ٝاُ٘رائط ا

ه٤ْ الأط ا٤ُٜذسٝظ٢٘٤ ًاٗد ػٖٔ اُحذ أُغٔٞغ تٚ ٝظ٤ٔؼٜا ًاٗد رٝ ٝعؾ حآؼ٢. ًٔا دُد 

اُ٘رائط ػ٢ِ إٔ ظ٤ٔغ اُؼ٤٘اخ أُائ٤ح ًاٗد ٖٓ اُذسظح الأ٠ُٝ ٝإٔ ظ٤ٔغ اُؼ٘اطش ًاٗد ػٖٔ 

 اخرثاساخإظشاء  اعرٔشاس٣حتؼشٝسج  اُحذٝد اُؼا٤ُٔح أُغٔٞغ تٜا ٤ُٔاٙ اُششب. أٝطد اُذساعح

 ظٞدج ا٤ُٔاٙ ٓغ ػشٝسج أُشاهثح اُذٝس٣ح ُِؼ٤٘اخ أُائ٤ح أُٞظٞدج تاُغٞم أُح٢ِ ُٔذ٣٘ح أُشض.
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INTRODUCTION 
 

The ground water has been exploited for drinking and agricultural purposes since the 

earliest times. Water is drawn from the ground for many purposes principally 

community water supply, farming and industrial processes. It is easily the most 

important component of water reservoirs and constitutes about two third of the 

freshwater resources of the world, and if the polar ice caps and glaciers are not 

considered, ground water accounts for nearly all useable freshwater (Rast et al., 

1998). It is customary to think of groundwater as being more important in arid and 

semi - arid areas and surface water as more important in humid areas. However, 

inventories of ground water and surface water use reveal the worldwide importance of 

groundwater. The reasons for this include its convenient availability close to where 

water is required, its excellent natural quality and the relatively low capital cost of 

development (Chilton, 1998). Like the other regions of the world ground water in 

Libya considered the chief source of useable water. However, over exploitation in 

northern regions of Libya has resulted in the exhaustion of the underground aquifers 

because over pumping of water has been greater than the compensation through deep 

percolation (Chapman, 1998). Since water is one of the important components of the 

life for all living organisms (human being - animal- plant) water enters in what is 

called life cycles and the living organisms get on the important causatives of the life 

like food, oxygen. The water considered as important nutrient media for living 

microorganisms such as bacteria, algae, fungi, phytoplankton and zooplankton. By the 

physico-chemical tests which are important tests we can determine the quality of 

water to ensure that it is suitable for drinking or for other uses. During these physico-

chemical parameters we can evaluate the quality of water by estimating the acidity, 

also we can know whether the water is acidic or alkaline medium, the physico-

chemical tests refer to the electro chemical effect of water (ability of water to 

electrical conduction) also by these tests we can estimate whether the water is oxidant 

or reductive and we can easily know the quantity of carbonate and bicarbonate salts 

also monitoring undesirable elements such as iron and the effect of iron on the taste 

and the biological products (growth of iron bacteria). The performance of the physico-

chemical tests basically depends upon the measurement of these parameters found in 

water and comparing the permissible limits with the international standards 

(WHO).The main objectives of this study were to study of physicochemical 

parameters and chemical ions of drinking water quality in the local market of AlMarj 

City during 2017, measurement of these chemical parameters found on the labels 

bottles and comparing the permissible limits with the international standards (WHO), 

and consequently the utilization of this water on human consumption. Therefore, 

physico-chemical parameters of water bottles in the local market of Al Marj City were 

studied in order to elucidate the role of these chemical factors in changing of the 

water quality. The specific physico- chemical parameters include water temperature 

(T), pH, electrical conductivity (EC), total dissolved salts (TDS), alkalinity (TA) and 

hardness (TH) as well as chloride (Cl), calcium (Ca), magnesium (Mg), sodium (Na) 

and potassium (K) in the water found in  the local market of Al Marj City.  
 

Drinking Water Quality 

 
The water used for human consumption must be collected from pure sources. The 

water has to be analyzed chemically and biologically (pathogenic bacteria and 

viruses) as well as clear and without turbidity. For drinking water, the 
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physicochemical analysis must be examined weekly at least, and contain the lowest 

levels for turbidity, odor and taste.  

 

Physicochemical Parameters for Drinking Water 

 
Drinking water must be clear, transparent, save to consumers and don’t cause any 

harmful diseases. Haman being can taste and smell water. There were a lot of 

international parameters for drinking water, but the most important parameters were 

World Health Organization (WHO). 

 

MATERIALS AND METHODS 

Site Description:  

Al Marj City located North East of Libya, and represent an important part of 
Green Mountain Area. It is located at latitude 300 15, 320 30,, N and longitude 210 
00, 021 30,, E. It has an altitude of 270 – 340 m above sea level , and has an area 
450 km2 (Shelmani, 2006). This study was conducted during the period from 
April to May 2017 to evaluate drinking water quality parameters in AlMarj City, 
comparing the results with its labels and its uses by human consumption. 24 
samplings were collected from six sampling points (Al Kharropa, Al Mahadi, 
Khawabi, Ideal, Iceberg and AlDayapha) including two water purification points 
(Al Saphrani and Osman) as shown in table 1 to determine chemically in the 
laboratory. The physicochemical water quality parameters (T, pH, EC, TDS, TH, 
TA, Cl, Ca, Mg, Na and K) were examined in ApoTrabah Water Treatment Station 
(North of AlMarj City) using spectrophotometer and laboratory kits. All data 
were compared together and with international limits (WHO). 

 

Table (1) show the Sampling Points and Type in Al Marj City during 2017 

 

Sampling Point Type 

AlDayapha Water Plastic Bottle 

Iceberg Water Plastic Bottle 

Ideal Water Plastic Bottle 

Al Mahadi Water Plastic Bottle 

Al Kharropa Water Plastic Bottle 

Khawabi Water Plastic Bottle 

Al Saphrani (AlKothar) Purification Water Bottle 

Osman 
Purification Water Bottle 
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RESULTS AND DISCUSSION 
 

Water quality assessment is critical for pollution control and the protection of surface 

and ground waters. Water quality rarely remains static so quality data are needed. The 

main factors affecting variation in quality are dilution water temperature causing 

variation in biological activity and oxygen solubility and seasonal changes in water 

inputs. The selection of parameters for water quality assessment is dependent on the 

type of receiving water, the nature of the discharges into the receiving water, water 

use and any legal designation relating to the system (Gray, 1999). The obtained data 

in the laboratory as well as the data on the labels of plastic bottles showed that there 

were differences between the results due to different of water sources and the places 

were chemical analysis were done.  
 

Water Samples  
The water samples were collected from eight sampling point from April to May 2017 

for physicochemical analysis. 
 

Measurements of Physico-Chemical and Chemical Parameters  

The results show that there were variations in the values of physico-chemical and 

chemical parameters of the water samples throughout the period of study. Comparison 

of the data obtained from the water samples with that obtained from the labels, 

however, showed significant changes in the quality of water as shown in tables (2 and 

3). 

Temperature (°C): 
Temperature affects physical, chemical and biological processes in water bodies and 

therefore the concentration of many variables. As water temperature increases the rate 

of chemical reactions generally increases together with the evaporation and 

volatilization of substances from the water (Chapman, 1998). Increased temperature 

also decreases the solubility of gases in water such as O2,CO2,N2,CH4 and others 

(Chapman, 1998). The results showed that the maximum water temperature was 25.3 

°C (Al Kharropa), and the minimum water temperature was 22.5 ° at Iceberg and all 

data was within the normal range. It is clear from the obtained results that there were 

no significant differences in the water temperatures throughout the period of study 

(Fig 1). 

 
[ 

 
Fig (1) show Water Temperature (°C) during period of the study 

Temperature (°C) 
AlSaphrani

Osman

AlDayapha

Iceberg

Ideal

Al Mahadi

Al Kharropa

Khawabi
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Electrical Conductivity (EC) mS/cm: 
Conductivity or specific conductance is a measure of the ability of water to conduct 

an electrical current. It is sensitive to variations in dissolved solids, mostly mineral 

salts (Chapman, 1998). The degrees to which these dissociate into ions, the amount of 

electrical charge on each ion, ion mobility and the temperature of the solution all have 

an influence on conductivity. It is expressed as microsiemens per centimeter (uS/cm) 

or desisiemens per meter (dS /m) or milli mohos/ centimeter (mM/cm) and micro 

mohos/ centimeter (µM/cm), it is related to the concentrations of total dissolved solids 

and major ions. The results showed that the maximum electrical conductivity was 200 

µS/cm (Iceberg), and the minimum was 11 µS/cm (Al Mahadi) as shown in fig 2. The 

data was arranged descendingly respectively as follows: Iceberg (200) > Ideal (176) > 

Khawabi (163) > AlDayapha (85) > Al Kharropa (65.8) and Al Mahadi (11).  
 

 
Fig (2) show Electrical Conductivity (µS/cm) during period of the study 

 

Table (2) Show the physicochemical parameters on the water samples of AlMarj City 

during 2017 

Chemical 

Parameter  

Sampling Points 

Khawabi 
Al 

Kharropa 

Al 

Mahadi 
Ideal  Iceberg 

Al 

Dayapha 
Osman 

Al 

Saphrani  

Water 

Temperature (°C) 
25.3 23 23 22.7 22.5 22.6 _ _ 

pH 6.45 6.15 5.6 6.76 6.8 6.1 _ _ 

Electrical 

Conductivity 

(µS/cm) 

163 65.8 11 176 200 85   _ 

Total Dissolved 

Solids (TDS) 
82 33 6 88 100 43 170 160 

Chloride (mg/l) 49.63 21.27 3 4 13 28 6 6 

Total Hardness 

(mg/l) 
4.5 4 0.5 37.5 32.5 _ 2 1.7 

Total Alkalinity 

(mg/l) 
24 8 2 80 20 8 _ _ 

Calcium (mg/l) 1 1 0.16 6.4 4   1 0.09 

Magnesium (mg/l) 0.48 0.36 0.02 5.16 5.4   1 0.08 

Sodium (mg/l) 21 5.9 1 2.6 4.1 11.2 2 2 

Potassium (mg/l) 0.8 0.1 0 0.1 0.1 0.3 0 0 

Electrical Conductivity (EC) AlSaphrani

Osman

AlDayapha

Iceberg

Ideal

Al Mahadi

Al Kharropa

Khawabi
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Hydrogen Ion Concentration (pH) value: 
In much generalized terms a solution is said to be neutral when the numbers of 

hydrogen ions and hydroxyl ions are equal, each corresponding to an approximate 

concentration of 10-7 moles/l. This natural point is temperature dependent and occurs 

at pH 7.0 at 25Ċ. When the concentration of hydrogen ions exceeds that of the 

hydroxyl ions, at pH values of less than 7.0, the solution or water has acid 

characteristics. Conversely when there is an excess of hydroxyl ions, the pH value is 

greater than 7.0, the solution or water has basic characteristics and is sometimes 

described as being on the alkaline side of neutrality. The pH value of unpolluted water 

is mainly determined by the interrelationship between free carbon dioxide and the 

amounts of carbonate and bicarbonate present (Twort et al., 1985 and Droste, 1997). 

The results showed that most values were within normal range (6.5 – 8.5) throughout 

the study. The results also revealed that all values were acidic. The maximum 

hydrogen ion concentration (pH value) was 6.8 in Iceberg while the minimum value 

was 5.60 in Al Mahadi as shown in (Fig 3). The data was arranged descendingly 

respectively as follows: Iceberg (6.8) > Ideal (6.76) > Khawabi (6.45) > AlKharropa 

(6.15) > AlDayapha (6.10) and Al Mahadi (5.60). 
 

 

 
Fig (3) show Ion Hydrogen Concentration (pH) during period of the study 

 
Total Dissolved Soilds (TDS):  
The results showed that the values were classified as class I (0 – 700 mg/l).  The 

maximum TDS value was 170 mg/l in Osman whereas the minimum value was 6 in 

Al Mahadi as shown in (Fig 4). The data was arranged descendingly respectively as 

follows: Osman (170) > Al Saphrani (160) > Iceberg (100) > Ideal (88) > Khawabi 

(82) > Al Dayapha (43) > Al Kharropa (33) and Al Mahadi (6). 

 

Hydrogen Ion Concentration (pH) 

AlSaphrani

Osman

AlDayapha

Iceberg

Ideal

Al Mahadi

Al Kharropa

Khawabi
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Fig (4) show Total Dissolved Solids (TDS) during period of the study 

 

Chloride (Cl):  

Most chlorine occurs as chloride (Cl 
-
) in solution. High concentrations of chloride 

can make waters unpalatable and therefore unfit for drinking or livestock watering 

(Gray, 1999). The obtained data revealed that the values were within normal range 

(200 – 250 mg/l). The maximum value was 49.6 mg/l in Khwabi whereas the 

minimum value was 3.00 in Al Mahadi as shown in (Fig 5). The data was arranged 

descendingly respectively as follows: Khawabi (49.6) > Al Dayapha (28) > Al 

Kharropa (21.27) > Iceberg 13) > osman and Al Saphrani (6.00) > Ideal (4.00) and Al 

Mahadi (3.00). 

 

 

Fig (5) show Chloride Concentrationduring period of the study 

Total Hardness (TH) mg/l:  

The hardness of water varies from place to place reflecting the nature of the geology 

with which the water has been in contact. In general surface waters are softer than 

ground waters, although there are many extremely soft ground waters. Hardness is 

caused by divalent metal cations which can react with certain anions present to form a 

precipitate (Chapman, 1998). Figure (6) shows the monthly averages of total hardness 

during the period of study. The data reported in this figure shows that there were 

significant changes in TH of the water throughout the study period. The maximum 

Total Dissolved Solids (TDS) AlSaphrani

Osman

AlDayapha

Iceberg

Ideal

Al Mahadi

Al Kharropa

Khawabi

Chloride (Cl) AlSaphrani

Osman

AlDayapha

Iceberg

Ideal

Al Mahadi

Al Kharropa

Khawabi
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total hardness was 37.5 mg/l in Ideal, and the minimum value was 0.50 mg/l in Al 

mahadi and all data was within normal range (300 mg/l). The data was arranged 

descendingly respectively as follows: Ideal (37.5) > Iceberg (32.5) > Khawabi (4.50) 

> Al Karropo (4.00) > osman (2.00) > Al Saphrani (1.70) and Al Mahadi (0.50). 

 

 

Fig (6) show Total Hardness during period of the study 

Calcium (mg/l): 
Calcium is found in most natural waters, the level depending upon the type of rock 

through which the water has passed. It is usually present as the carbonate or 

bicarbonate and sulphate, although in waters of high salinity, calcium chloride and 

nitrate can also be found (Chapman 1998). From the obtained data, the maximum 

value was reported in Ideal (6.40 mg/l), while the minimum value was (0.1 mg/l) in 

Al Mahadi (Fig7). Furthermore, all calcium concentrations were within normal limits 

(200mg/l). Moreover, the data was arranged descendingly respectively as follows: 

Ideal (6.40) > Iceberg (4.0) > Osman, Khawabi and Al Kharropa (1.0) > Al Saphrani 

(0.9) > and Al Mahadi (0.1). 

 

 
 

Fig (7) show Calcium Concentration during period of the study 

Total Hardness (TH) 
AlSaphrani

Osman

AlDayapha

Iceberg

Ideal

Al Mahadi

Al Kharropa

Khawabi

Calcium (Ca) 

AlSaphrani

Osman

AlDayapha

Iceberg

Ideal

Al Mahadi

Al Kharropa

Khawabi
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Total Alkalinity (TA) mg/l:  

Alkalinity is almost entirely due to the bicarbonate, carbonate, and hydroxide ions in 

the water, usually in association with calcium, magnesium, sodium, and potassium 

(Twort et al., 1985).  Analysis often quotes alkalinity in terms of CaCO3 instead of 

carbonate and bicarbonate content. The data revealed that the maximum value was in 

Ideal (80 mg/l), while the minimum value was in Al Mahadi (2 mg/l) (Fig 8). 

Furthermore, all total alkalinity values were within normal limits (500 mg/l). 

Moreover, the data was arranged descendingly respectively as follows: Ideal (28) > 

Khawabi (24) > Iceberg (20) > AlDayapha and Al Kharropa (8) and Al Mahadi (2). 
 

 
Fig (8) show Total Alkalinity during period of the study 

Sodium (mg/l): 

All natural waters contain some sodium since sodium salts are highly water soluble 

and it is one of the most abundant elements on earth (Chapman, 1992). The data 

exposed that the maximum sodium concentration was in Khawabi (21 mg/l), while the 

minimum value was in Al Mahadi (1.00 mg/l) (Fig 9). Furthermore, all sodium 

concentrations were within normal limits (200 mg/l). Moreover, the data was arranged 

descendingly respectively as follows: Khawabi (21) > Al Dayaoha (11.2) > Al 

Kharropa (5.90) > Iceberg (4.10) > Ideal (2.60) > Osman and ASaphrani (2.00) and 

Al Mahadi (1.00). 

 

 
Fig (9) show Sodium Concentration during period of the study 

Total Alkalinity (TA) AlSaphrani

Osman

AlDayapha

Iceberg

Ideal

Al Mahadi

Al Kharropa

Khawabi

Sodium (Na) AlSaphrani

Osman

AlDayapha

Iceberg

Ideal

Al Mahadi

Al Kharropa

Khawabi
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Potassium (mg/l): 

Potassium (as K
+
) is found in low concentrations in natural waters since rocks which 

contain potassium are relatively resistant to weathering. Potassium salts are widely 

used in industry and in fertilizers for agriculture and enter freshwaters with industrial 

discharges and run off from agricultural land (Gray, 1999). From fig (10), it is clear 

that the maximum potassium concentration was reported in Khawabi (0.80 mg/l), 

while the minimum values were in Al Mahadi, Osman and Al Saphrani (0.0 mg/l). 

Furthermore, all potassium concentrations were within normal limits (12 mg/l). 

Moreover, the data was arranged descendingly respectively as follows: Khawabi 

(0.80) > Al Dayaoha (0.30) > Al Kharropa, Iceberg and Ideal (0.1) > Al Mahadi, 

Osman and Al Saphrani (0.1). 
 

 

Fig (10) show Potassium Concentration during period of the study 

Magnesium (mg/l): 

Magnesium is common in natural waters as Mg 
2+

and along with calcium is a main 

contributor to water hardness. Magnesium arises principally from the weathering of 

rocks containing ferromagnesium minerals and from some carbonate rocks (Chapman, 

1998). From the obtained data, the maximum value was reported in Iceberg (5.40 

mg/l), while the minimum value was (0.02 mg/l) in Al Mahadi (Fig11). Furthermore, 

all magnesium concentrations were within normal limits (50 mg/l). Moreover, the 

data was arranged descendingly respectively as follows: Iceberg (5.40) > Ideal 5.16) > 

Osman (1)> Khawabi (0.48) > Al Kharropa (0.36) > Al Saphrani (0.08) > and Al 

Mahadi (0.02). 
 

 

Fig (11) show Magnesium Concentration during period of the study 

Potassium (K) 
AlSaphrani

Osman

AlDayapha

Iceberg

Ideal

Al Mahadi

Al Kharropa

Magnesium (Mg) 
AlSaphrani

Osman

AlDayapha

Iceberg

Ideal

Al Mahadi

Al Kharropa
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Table (3) Show the comparison between the obtained results and labels results of the 

water samples of AlMarj City during 2017 

Chemical 

Parameter 

Sampling Points 

Khawabi 
Al 

Kharropa 
Al Mahadi Ideal Iceberg AlDayapha 

Al 

Saphra

ni 

Os

man 

 

Res

ults 

Lab

les 

Res

ults 

Lab

les 

Res

ults 

Lab

les 

Res

ults 

Lab

les 

Res

ults 

Lab

les 

Res

ults 

Lab

les 
Results 

Res

ults 

Water Temperature 

(°C) 
25.3 _ 23 _ 23 _ 22.7 _ 22.5 _ 22.6 _ _ _ 

pH 6.45 7.5 6.15 7.2 5.6 _ 6.76 7.7 6.8 
7.4

2 
6.1 

7.4

2 
_ _ 

Electrical 

Conductivity 

(µs/cm) 

163 _ 65.8 _ 11 _ 176 _ 200 _ 85 _ _ _ 

Total Dissolved 

Solids (TDS) 
82 120 33 

160

.2 
6 

120

.5 
88 

71.

2 
100 

140

.1 
43 

140

.1 
160 170 

Chloride (Cl) 

(Mg/l) 

49.6

3 
94 

21.2

7 
3.2 3 94 4 3.1 13 

42.

6 
28 

42.

67 
6 6 

Total Hardness 

(Mg/l) 
4.5 _ 4 _ 0.5 _ 37.5 70 32.5 

86.

25 
_ 

86.

2 
1.7 2 

Total Alkalinity 

(Mg/l) 
24 _ 8 

 
2 _ 80 _ 20 _ 8 _ _ _ 

Calcium (Ca) 

(Mg/l) 
1 6 1 12 0.16 6 6.4 

14.

7 
4 

3.2

9 
_ 

3.2

9 
0.09 1 

Magnesium (Mg) 

(Mg/l) 
0.48 3 0.36 3.4 0.02 3 5.16 0 5.4 

18.

69 
_ 

18.

9 
0.08 1 

Sodium (Na) 

(Mg/l) 
21 82 5.9 0.7 1 82 2.6 

4.3

6 
4.1 

6.7

4 
11.2 

6.7

4 
2 2 

Potassium (K) 

(Mg/l) 
0.8 0.7 0.1 0.2 0 0.8 0.1 _ 0.1 

 
0.3 

0.0

2 
0 0 

All the obtained data were compared with the international limits for drinking 

water. In addition, all data were within normal ranges (table 4). 

 

Table (4) The WHO, EC and Libyan Guide drinking water directive standards for the 

parameters from WHO, European commission and Arabic commission (Gray, 1999) 

and Libyan standards Guideline (Libyan National Centre for Standards, 1992). 

 

Chemical Parameter 
International Limits 

WHO EC Arabian Libyan 

Colour Unit 15 
 

15 

Turbidity Unit 5 
 

5 

Taste - Acceptable Acceptable 
 

Water Temperature (°C) 15 - 25 15 - 25 15 - 25 
 

pH 6.5 - 8.5 6.00 - 9.00 5.5 9.5 6.5 - 8.5 

Electrical Conductivity (µS/cm) 1500 - 2000 1500 - 2000 2000 
 

Total Dissolved Solids (TDS) 1000 1000 1500 500 - 1000 

Chloride (Cl) (mg/l) 200 -250 200 -250 100 - 250 200 -250 

Total Hardness (mg/l) 400 300 300 200 - 500 
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Total Alkalinity (mg/l) 500 250 250 
 

Calcium (Ca) (mg/l) 200 150 200 75 - 200 

Magnesium (Mg) (mg/l) 50 50 25 - 50 30 

Sodium (Na) (mg/l) 200 200 200 20 -200 

Potassium (K) (mg/l) 12 12 12 10 .00 - 40 

 

CONCLUSION 

From the obtained data, Al Mahadi reported the lowest values as well as Al Kharropa, 

Al Dayapha and Khawabi, whereas Iceberg and Ideal reported the highest values 

throughout the period of study. Furthermore, there were variations in the values of 

physico-chemical and chemical parameters of the water samples throughout the 

period of study. Comparison of the data obtained from the water samples with that 

obtained from the labels, however, showed significant changes in the quality of water. 

 

RECOMMEBDATION 
 

1. Performance and continuity of drinking water quality analysis to discover any 

harmful changes may occur on the water quality. 

2. Conserve of ground water resources from pollution. 

3. Monitor of the purification points, and drinking water plastic bottles in the 

local markets. 
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APPENDICES 

Appendix 1 Show Instruments Used in the Study 

 

 

Figure (1) Show pH meter 

 

 
Figure (2) Show Electrical Conductivity meter 
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   Figure (3) Show Spectrophotometer (DR2800) 

 

    
        Figure (4) Show Flame Spectrophotometer    
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Figure (5) Show Titration for Total Hardness and Alkalinity 

 

 

 


