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للعلوم  الحديثة مجلة جامعة بنغازيشروط كتابة البحث العلمي في 
 والدراسات الإنسانية

 

 كهًح(. 051انًهخض تانهغح انؼشتٛح ٔتانهغح الاَعهٛضٚح ) -1

 انًمذيح، ٔذشًم انرانٙ: -2

 .)َثزج ػٍ يٕضٕع انذساسح )يذخم 

 .يشكهح انذساسح 

  .أًْٛح انذساسح 

 ذساسح. أْذاف ان 

  .انًُٓط انؼهًٙ انًرثغ فٙ انذساسح 

 انرٕطٛاخ(. -انخاذًح. )أْى َرائط انثحس  -3

 لائًح انًظادس ٔانًشاظغ. -4

 .انًشاظغانًظادس ٔ( طفحح يرضًُح انًلاحك ٔلائًح 55ػذد طفحاخ انثحس لا ذضٚذ ػٍ ) -5

 القواعد العامة لقبول النشر
 ا انششٔط اٜذٛح:الاَعهٛضٚح؛ ٔانرٙ ذرٕافش فٛٓذمثم انًعهح َشش انثحٕز تانهغرٍٛ انؼشتٛح ٔ    .0

 ،ًٔذرٕافش فّٛ ششٔط انثحس انؼهًٙ انًؼرًذ ػهٗ الأطٕل انؼهًٛح ٔانًُٓعٛح  أٌ ٚكٌٕ انثحس أطٛلا

يٍ حٛس الإحاطح ٔالاسرمظاء ٔالإضافح انًؼشفٛح )انُرائط( ٔانًُٓعٛح ٔانرٕشٛك ٔسلايح انًرؼاسف ػهٛٓا 

 .انهغح ٔدلح انرؼثٛش

 ٕأٔ يسرم يٍ سسانح أٔ اطشٔحح ػهًٛح ٌ انثحس لذ سثك َششج أٔ لذٌو نهُشش فٙ أ٘ ظٓح أخشٖألا ٚك. 

 ٌٔيطثٕػاَ ػهٗ يهف ٔٔسد،  -إٌ ٔظذخ  - ٚكٌٕ انثحس يشاػٛاً نمٕاػذ انضثظ ٔدلح انشسٕو ٔالأشكال أ

 Times New( تخظ )05( نهغح انؼشتٛح. ٔحعى انخظ )'Arial 'Body( ٔتخظ )01حعى  انخظ )

Roman.نهغح الإَعهٛضٚح ) 

 أٌ ذكٌٕ انعذأل ٔالأشكال يذسظح فٙ أياكُٓا انظحٛحح، ٔأٌ ذشًم انؼُأٍٚ ٔانثٛاَاخ الإٚضاحٛح.  

 أٌ ٚكٌٕ انثحس يهرضيا تذلح انرٕشٛك حسة دنٛم ظًؼٛح ػهى انُفس الأيشٚكٛح APA))  ٔذصثٛد ْٕايش

 انُحٕ اٜذٙ: انًشاظغ فٙ َٓاٚح انثحس ػهٗانًظادس ٔانثحس فٙ َفس انظفحح ٔ

 ٌانًظذس،  أٌ ذصُثد انًشاظغ تزكش اسى انًؤنف، شى ٕٚضغ ذاسٚخ َششج تٍٛ حاطشذٍٛ، ٔٚهٙ رنك ػُٕا

 .انظفحح ٔسلىٔسلى انعضء، يرثٕػاً تاسى انًحمك أٔ انًرشظى، ٔداس انُشش، ٔيكاٌ انُشش، 

 ٚزُكش اسى طاحة  نهثحس: ػُذ اسرخذاو انذٔسٚاخ )انًعلاخ، انًؤذًشاخ انؼهًٛح، انُذٔاخ( تٕطفٓا يشاظغ

انًمانح كايلاً، شى ذاسٚخ انُشش تٍٛ حاطشذٍٛ، شى ػُٕاٌ انًمانح، شى ركش اسى انًعهح، شى سلى انًعهذ، شى سلى 

 .انظفحح انؼذد، ٔداس انُشش، ٔيكاٌ انُشش، ٔسلى

هح انذساسح، يشك كهًح( تحٛس ٚرضًٍ 051ٚمذو انثاحس يهخض تانهغرٍٛ انؼشتٛح ٔالاَعهٛضٚح فٙ حذٔد )   .2

فٙ َٓاٚح  انشئٛسٛحٔٔضغ انكهًاخ  .انذساسح ، َٔرائطانذساسح يُٓعٛحٔانٓذف انشئٛسٙ نهذساسح، ٔ

 ). انًهخض )خًس كهًاخ
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 تحمٓا فٙ أسهٕب إخشاض انثحس انُٓائٙ ػُذ انُشش.ظايؼح تُغاص٘ انحذٚصح  ذحرفظ يعهح  .3

 النشر إجراءات
 كانرانٙ:  ْٕٔظايؼح تُغاص٘ انحذٚصح  ٙ انخاص تانًعهحانًٕاد ػثش انثشٚذ الانكرشَٔ ظًٛغ ذشسم

 ( ُٚشسم انثحس انكرشَٔٛا Pdf  +Word )  إنٗ ػُٕاٌ انًعهحinfo.jmbush@bmu.edu.ly  أ َسخح

 ٚظٓش فٙ انثحس اسى انثاحس ٔنمثح انؼهًٙ، ٔيكاٌ ػًهح، ٔيعانّ. تحٛس CDػهٗ 

 ػهٗ يٕلغ انًعهح( ٔكزنك اسفاق يٕظض نهسٛشج  ٚشفك يغ انثحس ًَٕرض ذمذٚى ٔسلح تحصٛح نهُشش )يٕظٕد

 انزاذٛح نهثاحس إنكرشَٔٛاً.

  .لا ٚمثم اسرلاو انٕسلح انؼهًٛح الا تششٔط ٔفٕسياخ يعهح ظايؼح تُغاص٘ انحذٚصح 

  فٙ حانح لثٕل انثحس يثذئٛاً ٚرى ػشضح ػهٗ يُحكًٍُٛ يٍ رٔ٘ الاخرظاص فٙ يعال انثحس، ٔٚرى

ؼشع ػهٛٓى اسى انثاحس أٔ تٛاَاذّ، ٔرنك لإتذاء آسائٓى حٕل يذٖ أطانح اخرٛاسْى تسشٚح ذايح، ٔلا ُٚ 

انثحس، ٔلًٛرّ انؼهًٛح، ٔيذٖ انرضاو انثاحس تانًُٓعٛح انًرؼاسف ػهٛٓا، ٔٚطهة يٍ انًحكى ذحذٚذ يذٖ 

 طلاحٛح انثحس نهُشش فٙ انًعهح يٍ ػذيٓا.

 ٍٚيٍ ذاسٚخ الاسرلاو نهثحس، ٔتًٕػذ  ٚخُطش انثاحس تمشاس طلاحٛح تحصّ نهُشش يٍ ػذيٓا خلال شٓش

 انُشش، ٔسلى انؼذد انز٘ سُٛشش فّٛ انثحس.

  فٙ حانح ٔسٔد يلاحظاخ يٍ انًحكًٍُٛ، ذشُسم ذهك انًلاحظاخ إنٗ انثاحس لإظشاء انرؼذٚلاخ انلاصيح

 .ػششج أٚاوتًٕظثٓا، ػهٗ أٌ ذؼاد نهًعهح خلال يذج ألظاْا 

 ْا لا ذؼاد إنٗ انثاحصٍٛ.الأتحاز انرٙ نى ذرى انًٕافمح ػهٗ َشش 

 فًٛا ُٚشش يٍ دساساخ ٔتحٕز ٔػشٔع ذؼثش ػٍ أساء أطحاتٓا. الأفكاس انٕاسدج 

 يٍ انًٕاد انًُشٕسج فٙ انًعهح يشج أخشٖ. إ٘ َشش لا ٚعٕص 

 ( ِ511( دُٚاس نٛثٙ إرا كاٌ انثاحس يٍ داخم نٛثٛا، ٔ )د.ل 111ٚذفغ انشاغة فٙ َشش تحصّ يثهغ لذس $ )

 -ليبيا  –بٌغاسي (: ػهًاً تأٌ حساتُا انماتم نهرحٕٚم ْٕ .إرا كاٌ انثاحس يٍ خاسض نٛثٛادٔلاس أيشٚكٙ 

. الاسن )طلاح الأهيي 0000-445520-000 ، رقنبٌغاسي -الزئيسي فزع الهظزف الخجارة والخٌويت، 

 .عبذالله هحوذ(

 ظًٛغ انًٕاد انًُشٕسج فٙ انًعهح ذخضغ نمإٌَ حمٕق انًهكٛح انفكشٚح نهًعهح. 

 

info.jmbush@bmu.edu.ly 

00218913262838 

 

 د. طلاغ الأيٍٛ ػثذالله                                                                           

 سئٛس ذحشٚش يعهح ظايؼح تُغاص٘ انحذٚصح                                                               

                 Dr.salahshalufi@bmu.edu.ly 
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 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
 

Abstract 

The purpose of this study was to determine the levels of heavy metals and total 

dissolved solids in purified drinking water plants in AL-Marj City. The studied water 

samples were randomly collected from different plants. The levels of heavy metals 

were that determined by flame atomic absorption spectroscopy (Flam AAS) 

instrument, at the same time, the total dissolved solids (TDS) were also detected by 

TDS meter. The obtained results showed the appearance and contamination of the 

most tested samples by toxic heavy elements via Pb, Cr, Co, and Cd. Additionally, the 

results showed that most of the samples suffer from losing total dissolved solids, 

which are important to human health. The results showed that most samples of water 

had greater levels of toxic heavy metals and lower content of total dissolved solids 

(TDS) than the standard values mentioned by the World Health Organization (WHO) 

and Libya Health Organization (LHO). Therefore, the study recommended that 

decision-makers in the city should be taken more care about purifying drinking water 

plants with monitoring and checking, comparing with the standard level of the Libyan 

Health Organization.   

Keywords: Heavy elements, purified drinking water, Flame AAS, Libyan Health 

Organization. Total dissolved solids. 
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حقذيز العٌاطز الثقيلت )الزطاص، الكزوم، الكوبلج والكاديوم( والوواد الظلبت 

ٌقيت في هذيٌت الوزج خلال الذائبت الكليت في هياٍ الشزب الوٌقاٍ بواسطت هحطاث الخ

 م2222سٌت 

 

عبذالكزين خطاب حوذي
1

هحوذ يوًس هحوذ، 
2

هحوود سليواىرجاء ، 
3

 

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

 :الولخض

ح ٔانًٕاد انظهثح انزائثح انكهٛح انًٕظٕدج انغشع يٍ ْزِ انذساسح ذمذٚش انؼُاطش انصمٛه

تٕاسطح يحطاخ فٙ يذُٚح انًشض. ظًؼد ػُٛاخ انًٛاِ ػشٕائٛا يٍ  فٙ يٛاِ انششب انًُماِ

يحطاخ انرُمٛح فٙ انًذُٚح. انؼُاطش انصمٛهح ذى ذمذٚشْا تاسرخذاو ظٓاص طٛف الايرظاص انزس٘، 

انُرائط أٔضحد   TDS meteكهٛح تاسرخذاو كًا لذس يحرٕٖ انًٛاِ يٍ انًٕاد انظهثح انزائثح ان

انشطاص، انكٕتهد، انكادٕٚو ٔانكشٔو.  الأذٛحاٌ ظًٛغ انؼُٛاخ ذحرٕ٘ ػهٗ انؼُاطش انصمٛهح 

انُرائط تُٛد اٌ ظًٛغ انؼُٛاخ ذؼاَٙ يٍ َمض كثٛش فٙ يحرٕٖ انًٕاد انظهثح انزائثح انكهٛح انرٙ 

ظى انؼُٛاخ ذًرهك يسرٕٚاخ ػانٛح يٍ انؼُاطش ٔتُٛد انُرائط اٌ يؼ .ذؼرثش يًٓح نظحح الأَساٌ

انصمٛهح انسايح ٔيسرٕٚاخ يُخفضح يٍ انًٕاد انظهثح انزائثح انكهٛح غٛش يرطاتمح يغ يٕاطفاخ 

يٛاِ انششب حسة يُظًح انظحح انؼانًٛح ٔيُظًح انظحح انهٛثٛح. ٔذٕطٙ انذساسح انفحض 

 نرُمٛح فٙ انًذُٚح.ٔانرحهٛم انذٔس٘ نًٛاِ انششب انًُماِ تٕاسطح يحطاخ ا

انؼُاطش انصمٛهح، يٛاِ انششب انًُماِ، انًٕاد انظهثح انزائثح انكهٛح، يُظًح  الكلواث الوفخاحيت:

 .انظحح انؼانًٛح، يحطاخ انرُمٛح
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Introduction. 

Clean water is one of humanity’s most precious gifts from nature. No other public or 

medical innovation comes close to having the importance of a safe, clean supply of 

drinking water [5]. Water quality is important in the health and sustenance of aquatic 

ecosystems and hydrology. Freshwater is used for drinking, irrigation, industrial uses, 

and production of fish, recreation, transportation, and waste disposal [14]. Besides, 

water plays a major role in the cycling of materials and can be a vector if it becomes 

[23]. Water is classified as ground or surface water depending on its source. Apart 

from sustaining life, water is used in industries and pharmaceutical plants, mines, 

food processing, coolant, paper manufacturing, and so on. It is also used for 

agricultural irrigation and recreational purposes [10]. 

The term "heavy metals" refers to any metallic element that has a relatively 

high density and is toxic or poisonous even at low concentrations [1]. The presence of 

heavy metals and organic matter can cause various short term and long term diseases 

[27,32,33]. The removal of these pollutants can be carried out by various physical, 

chemical and biological and advanced methods [2,31,15,30]. They have harmful 

effects. Examples of the commonly encountered ones in producing water are lead, 

cadmium, mercury, copper, zinc, Chromium, cobalt, etc. 

Groundwater pollution due to heavy metals where it is used as a source of 

drinking water [35,28,17] and the possible risk to human health has been studied 

widely [4,11].  

       Copper, iron, chromium, and nickel are essential metals since they play an 

important role in biological systems, whereas cadmium and lead are non-essential 

metals, as they are toxic, even in trace amounts [7], [9]. Which generally exist in low 

levels in water and attain considerable concentration in sediments and biota [19]. 

These essential metals can produce toxic effects when the metal intake is excessively 

elevated [18]. 

Lead is a cumulative toxin that affects the central nervous system and can 

trigger the dysfunction of renal and cardiovascular systems [21,25,12]. Lead can also 

affect brain development and impact on the human intellectual quotient (IQ) [16].  

Cadmium accumulates in the human body affecting negatively several organs: liver, 

kidney, lung, bones, placenta, brain, and the central nervous system [6]. Other 

damages that have been observing include reproductive, and development toxicity, 

hepatic, hematological, and immunological effects [3]. 

At high intake, copper is classified Group 3 human carcinogen [13]. In 

drinking water, copper gives the water an unpleasant taste at 3 mg/L and, in 

susceptible people, illness incidents can occur from a concentration of 2 mg/L [22].  

Chromium toxicity in humans varies depending on the form of the compound, 

its oxidation state, and the route of exposure. Chromium (III) compounds are much 

less toxic and do not appear to cause these problems. Some people are extremely 

sensitive to chromium (VI) or chromium (III); with allergic reactions, involving 

severe redness and swelling of the skin that have been observed. An increase in 

stomach tumors was observed in humans and animals exposed to chromium (VI) in 

drinking water. 
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        Zinc is less hazardous to human health and zinc deficiency has the potential to 

impact human growth, neuronal development, and the immune system [26]. In 

drinking water, however, zinc can cause a metallic taste to water at concentrations 

above 3.0 mg/L [22]. 

Various research has recommended that zinc inhalation and drinking polluted 

water may origin signs of gastrointestinal diseases or modifications in gastrointestinal 

soft tissue. One example of a person who consumed around 3 grains of zinc chloride 

defined critical signs that happened nearly instantly after interaction with the 

complex, containing scorching, mouth, and esophagus were vomiting and paining [8]. 

Arsenic occurs in natural waters in oxidation states III and V, in the form of 

arsenous acid (H3AsO3) and its salts, and arsenic acid (H3AsO5) and its salts, 

respectively [29]. Drinking water is one of the primary routes of exposure of 

inorganic arsenic [20]. Ingestion of groundwater with elevated arsenic concentrations 

and the associated human health effects are prevalent in several regions across the 

world. Chronic arsenic ingestion from drinking water has been found to cause 

carcinogenic and no carcinogenic health effects in humans.  

Exposure to very high levels of cobalt can cause health effects. Some people 

who drank large quantities of the beer experienced nausea, vomiting, and serious 

effects on the heart. The International Agency for Research on Cancer has determined 

that cobalt is a possible carcinogen to humans. [24] 
 

Table (1):  Drinking water guidelines for the Libyan Health Organization (LHO) 

and the World Health Organization (WHO): 

Heavy element Max. Acceptable .Conc.(LHO) (mg/L) Max. Acceptable. Conc.(WHO) 

(mg/L) 

Lead 0.05 0.01 

Zinc 5 5 

Chromium 0.05 0.05 

Cobalt Less than 1 Less than 1 

Cadmium 0.005 0.005 

Copper 1 1 

Iron 0.3 0.3 
 

         Total dissolved solids (TDS) is the term used to describe the inorganic salts 

and small amounts of organic matter present in solution in water. The principal 

constituent is usually calcium, magnesium, sodium, and potassium cations and 

carbonate, hydrogen carbonate, chloride, sulfate, and nitrate anions. The presence of 

dissolved solids in water may affect its taste. The palatability of drinking water has 

been rated by panels of tasters concerning. Its TDS level as follows: excellent, less 

than 300mg/ liter, good, between 300 and 600mg/L: fair: between 600 and 900 mg/L, 

poor between 900 and 1200mg/L, and unacceptable, greater than 1200mg/L. Water 

with extremely low concentrations of TDS may also be unacceptable because of its 

flat, insipid taste[34]. 

The present study was carry out to verify the quality of pure drinking water 

plants used in Al-Marj city, eastern Libya in specially to detect the toxic elements and 

heavy metals, and to determine the total dissolved solids (TDS).  
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Experimental. 

Sample Collection. 

Samples of purified drinking water that collected from Al-Marj city in Libyan. At the 

time of sample collection, bottles used for the samples that previously rinsed with 

double distilled water. 5 different brands of bottled water samples were bought from 

the purification plants of the city for Lead, Cadmium, Cobalt, and Chromium 

determination. Samples that brought to the laboratory and kept in the fridge before 

analysis. 
 

Determination of Heavy elements. 

The heavy elements were determined by atomic absorption spectrophotometry 

(Thermo scientific Ice 3300AAS) instrument, (U.S.A). 
 

Determination of Total dissolved solids (T.D.S). 

The total dissolved solids were detected by the TDS meter (TDS-3HM Digital). The 

TDS that detected according to the following methodology: 

1- Calibrate the TDS Meter by standard solution (distilled water) 

2- Immerse the meter into the sample of water and wait up to one minute for 

steady reading. 

3- The reading is observed after the indicated value becomes constant. 

 
Results and discussion. 

 

The TDS content in water samples that are show in table (2). The results indicated 

that most of the samples are suffering and had a low quantity of total dissolved solids. 

Moreover, the results explained that sample S2, S3, S4 had the lowest value of total 

dissolved solids with values 13, 18, and 15 mg/L respectively. 

 

Table (2): Total dissolved solids (TDS) content (mg/L) in water samples. 

Samples TDS 

S1 42 

S2 13 

S3 18 

S4 15 

S5 42 

 

       The concentration of heavy metals in samples of bottled drinking water that 

shown in table below (3). The results of the fourth heavy elements showed that high 

levels of lead that recorded in those samples, which belonged to samples S2, S3 with 

values of 0.0577, 0.0908 mg/L respectively. These concentrations of lead are higher 

than recommendations by LHO and WHO. However, the concentration of lead in the 

rest of the three samples S1= less 0.001, S4=0.0395, and S5=0.0448 mg/L have not 

exceeded the range recommended by LHO. 

The results in table (3) indicated that the obtained concentrations of cobalt in 

bottled drinking water in all samples were 0.0091, 0.0122, 0.0082, 0.017, and 0.0102 
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mg/l for S1, S2, S3, S4, and S5 respectively were lesser than 1 mg/L as recommended 

concentration. 

Cadmium is a highly toxic metal that does not exceed 0.005mg/L in the 

drinking water. Its concentration in all samples was very high comparing with the 

allowed values there is no doubt that all samples studied that contaminated by 

cadmium. 

The results in table (3) indicated that the obtained concentrations of chromium 

in bottled drinking water in all samples were 0.0038, 0.0049, 0.0025, 0.0069, and 

0.0052 mg/L for S1, S2, S3, S4, and S5 respectively were lesser than 0.05 mg/L as 

recommended concentration. 

 

Table (3): The Concentrations of heavy metals in water samples: 

 

Samples Concentrations of metal (mg/L) 

Lead Cobalt Cadmium Chromium 

S1 Less0.001 0.0091 0.0457 0.0038 

S2 0.0577 0.0122 0.0539 0.0049 

S3 0.0908 0.0082 0.0497 0.0025 

S4 0.0395 0.017 0.0514 0.0069 

S5 0.0448 0.0102 0.0424 0.0052 
 

 

Conclusion. 

 

     The results showed that the water are unfit for drinking because it contains heavy 

elements even though sample S1 contains the lowest values of heavy elements. This 

does not mean that it is healthy because some heavy elements exceed the permissible 

level. Therefore recommended the drinking water should be that monitored before 

drinking. In addition, the amount of total dissolved solids in the five samples studied 

is less than 100 ppm. As a result, it seems that drinking water should be more careful 

by monitoring drinking water. Obviously, sample S1 is the best at least the amount of 

heavy elements is less than an ideal limit. 

 

Recommendations. 

1- The study recommended that decision-makers in the city should be taken more 

care about purifying drinking water plants with monitoring and checking, 

comparing with the standard level of the Libyan Health Organization.   

2- This study, therefore, recommended the decision-makers in the city and other 

responsible authorities to introduce relevant drinking water treatment 

techniques which can reduce the current level of metals (Pb, Cd, Co, Cr), to 

the accepted level current results indicate that their concentration are above 

limit guideline.  

3. There is also need to create awareness among people about the dangers of toxic 

heavy elements and their impact on human health. 

4. Finally the study recommends periodic examination and analysis of drinking 

water purified by purification plants in the city. 
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