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Abstract :  

The salts and elements may be present in the surface water and 

ground water as aresult to natural resources or the human activities . 

High concentration of those substances may cause degredation of 

water quality and health problem of human , animals and plants. So 

we collectthe samples of eleven surface and deep well in the Trahouna 

area and limitation of the concentration of the salts ions and elements 

ions.The results showed thataverage carbonateion is 318.54 ppm, 

which is acceptable for drinking water according Libyan 

specifications and (WHO)specifications except 18% of all well water 

samples exceeds acceptable range for drinking water specifications in 

samplesand the results of chloride ion shows that the average 

concentration is 677.73 ppm,which is didn
,
t acceptable for drinking 

water according to Libyan specifications and (WHO) specifications in 

the most samples.The concentration of sulphate ion in the most 

samples exceed limits recommendation of Libyan standard 

specifications and (WHO) specifications and shows that the average is 

1243.45ppm, and the results of sodium ion , potassium ion shows that 
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the average are 7 ppm and 1.385 ppm and all water samples didn
,
t 

exceed the permissible limit recommended by all specified standards 

Libyan and (WHO). 
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                                                               تحديد تركيز بعض الأملاح والعناصر في المياه الجوفية بمنطقة ترهونة
      َّ  الممخَّص:

يا مين مصيادر  ْ                                                      َّ           يمكن أنْ تتواجد الأملاح والعناصر في  الميياا الحية يا والجوفيياَّ  مَّ       
                                       ِّ                                                ةبيعيا أو بفعل النشاةات البشرياَّ  ذ يحبِّب التركيز العيال  لذيذا الميواد في  جميا جيودة الميياا 
                                                                            ومشيياكل صيي يا لننحييان وال يييوان والنبيياتَّ لييذلع جمنييا بجمييع رينييات ميين   ييد  رشيير ب ييرا  

                                                                َّ بمنقةييا ترنونيياَّ وت ديييد تركيييز نييذا الأمييلاح والعناصيير وأنذييرت النتيجييا أنَّ                  حيية يا  وجوفيييا  
                                ونيذا أجيل مين ال يد المحيموح بي   حيب           ppm  55.833                               متوحة تركييز أييون الكربونيات كيان 

                                   % ميين نييذا العينييات ذات تركيييز أرميي  ميين   .5                                           المواصييفات القياحيييا الميبيييا والعالميييا مارييدا 
ا بالنحبا           ونيو أرمي            ppm  377875                               لمتوحة تركيز أيون الكموريد كيان                    َّ          ال د المحموح ب َّ أمَّ

     ppm  032   -322                                                                   من ال د المحيموح بي  لميياا الشيربَّ واليذا يتيراوح تركييز الكمورييد فيي  مين 
          و نو أرم           ppm  5535833                                                        حب المواصفات القياحيا وكان تركيز أيون الكبريتات  وال  

                                  يا الميبيياَّ ومننميا الصي ا العالمييا                                                 بكثير من ال دود المحيموح بذيا  حيب المواصيفات القياحي
ييا متوحيية تركيييز أيييون  الصييوديو  و      ppm  322                                     والتيي  ي يزيييد تركيييز الكبريتييات فيذييا ريين    َّ                               أمَّ

                         و كيييييان مةابقيييييا  و  يييييمن ال يييييد        ppm  585.3  و    ppm  7                           البوتاحييييييو  كيييييان رمييييي  التيييييوال  
                          المحموح ب  ف  كل العينات.

Introduction: 

Water is essential component to all organisms, with water 

being one of the most important chemical compounds for human, 

animal and plant. It has received many studies in it
,
s characteristics 

and uses[1]. when the concentration of salts and elements increses it 

cauese degredation water quality and it becomes polluted water. This 
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way lead to increasing diseases forhuman[2]Apollution of water can 

be caused by several sources, including  human Agriculture and 

industrial activities which is releases salts, heavy elements and 

fertilizers and pesticides and sewage weaste to the water system, [3,4]  

The nature of the rock structure canbe another source for water 

pollutionwhich increase the concentration of total dissolved salts and 

Hardness salts [1,6], such water maybe unfit therefore  for human use 

to evalute ground water validity several elements and salts have to be 

messured . This study aims to determine Na
+
 , K

+
 , Cl

-
 , CO3

-2
 ,SO4

-2
 

Ions in ground water samples according to the World Health 

Organization (WHO)  [5]. Table (1) shows some natural 

characteristics for pure water. 

value characteristic  
Completely empty Color / raw / taste 1 
Completely empty Lingering impurities 2 
Completely empty Salts snd organic compounds and inorganic 

compounds 
3 

8.5 mg / l Dissolved Oxygen O2 at 25 C
0
 4 

3.2 mg / l Dissolved carbon di oxide CO2 at 25 C
0
 5 

1.33 Photo refractive factor at 20.8 C
0
 6 

0.99823 g / cm
3
 Density at 20 C

0
 7 

0 C
0
 Freezing point 8 

100 C
0
 Boiling point 9 

7 PH value 11 
0.99 kj /kg Specific heat 11 

We would like to point out that pure water is completely free 

of salts, such as distilled water, is not suitable for humans as drinking 

water, since water in this case has a great ability to dissolve anything 

that gets in its way, and it causes to corrosion of iron and copper water 

pipes quickiy so added calcium carbonate to protect it [10]and in some 

cases which depend to provide of drinking water on thermal 
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desalination for sea water and which produces semi-distilled water, it 

is necessary to compensate for the deficiency of dissolved salts by 

adding 100ppm of sodium hydroxide[7] 

Materialsand methods: 

All reagents uesd in this research were purchased form sigma 

Aldrich without further purification .Eleven water samples were 

collected from various water bodies in and around Trahouna area and 

was determined the concentration of carbonate ions (CO3
-2

) in the 

collected water samples by titration the volumtric method was used to 

estimate the concentration of carbonate by titrating 50ml of water 

samples with a solution (EDTA) with a concentration of 0.1 M in the 

presence ofEroichrom blak T as indicator and drops of buffer solution 

[11,12]. The concentration of cabonate salts has been calculated in 

each sample using the following law 

(CO3
-2

) mg/l = M (EDTA)* V (EDTA) * F.W (CO3) / V 

(H2O). 

And was measured concentration of chloride ions in samples 

of drinking water by back titration of 0.1M of silver nitrate with 50 ml 

from each water sample to calculate the concentration of chloride in it 

to estimate the increase asolution was used potassium thio cynate in 

presence ofammonia ferric sulphate as indicator [13].  And were 

calculated concentration of chloride in 

(CL) ppm = mg (CL) / V (H2O) L 

Number of mmole of CL
-
 =number of mmole ofAgNO3- 

number of mmole of KSCN. 

And number of mg of CL
-
 = number of mmole of CL

-
 * W 

(CL). 

And was determind the concentration of sulphate (SO4
-2

) ions 

in the collected water samples of drinking water by the weight method 

was used to calculate sulphate concentration by adding an increase in 

saturated barium chloride solution to 200ml water samples and 

separation the sediment formed by the filtration and then drying and 
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the weihgt ofthe sediment that isin form of barium sulphate [15]. The 

concentration of sulphateions has been calculated in each sample 

using the following law. 

W(SO4
-2

) mg/l =W (BaSO4) * F. W (SO4) / F. W (BaCL2). 

 

The concentration of both sodium and potassium been 

calculated automatically using adevice for this purpose it is called ( 

Na, KAnalyzer BMB, UK ) it
,
s adevice used to determine the 

concentration of sodium and potassium ions using standard electrodes 

for these two elements. 

Results and discussion: 

Thetable (2) shows the location of samples and concentration of salts and 

elements calculated in aunit ( ppm ) as well as the standard limitsfor the 

concentration of these salts and elements. 
Number 

of sample 

Source 

of water 
location 

Carbonate 

CO3
-2 

Chloride 

CL- 

Sulphat

e SO4
-2 

Sodium 

Na+ 

Potassi

um K+ 

1 deep Tarhuna 361 497 1677 4.2 1.83 
2 deep ALdkheela 361 276 323 7.4 1.69 
3 deep ALkhadra 636 859 569 12.6 2.19 
4 deep Alghawat 456 1427 758 * * 
5 surface A house 168 71 No ppt * * 
6 deep Masallata 361 721 245 8.8 1.98 
7 deep Dugaa No result 376 5438 11.4 1.81 
8 deep Dawon 132 617 No ppt 4.1 1.77 
9 deep Alkhoms 611 994 585 21.3 1.98 
11 deep Al Suwaidi No result 315 3616 9.2 2.18 
11 deep Saidi alseed 432 1313 477 * * 

The permitted limits in WHO 511 511 411 211 12 
The permitted limits in Libyan 411 251 411 211 41 

Note: (*) this value is lesser than senstivity of instrument 

Statiscal analysis of wells samples: 
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 Carbonate CO3
- Chloride CL- Sulphate SO4-2 Sodium Na+ Potassium K+ 

N 
Valid 11 11 11 11 11 

Missing 0 0 0 0 0 

Mean 318.5455 677.7273 1243.4545 7.0000 1.3845 

Mode 

Std. Deviation 

360.00 

218.47671 

71.00 
a435.370 

.00 

1732.3934 

.00 

6.2554 

.00 

.8979 

Minimum .00 71.00 .00 .00 .00 

Maximum 636.00 1427.00 5438.00 20.30 2.09 

Sum 3504.00 7455.00 13678.00 77.00 15.23 

a. Multiple modes exist. The smallest value is shown 

Carbonate Ion: 

 
Fig (1) : carbonate ion concentration for all water samples 

The fig (1) shows that average carbonate ion is 318.55 ppm, 

which is acceptable for drinking water according to Libyan 

specifications and (WHO) specifications. The figure also shows that 

18% of all well water samples have carbonate ion exceeds acceptable 

rang for drinking water specifications. 
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Chloride Ion: 

 

Fig (2) :chloride ion concentration for all water samples 

The fig (2) shows that the average chloride ion concentration is 

677.73 ppm, which is didn
,
t acceptable for drinking water according to 

Libyan specifications and (WHO) specification. The figure also shows 

that is the most of well water samples have chloride ion 

concentrations exceeds the acceptable range for drinking water 

specifications 
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Sulphate Ion: 

 
Fig (3) : sulphate ion concentration for all water samples 

The results sulphate as shown in fig (3) has an average of 

1243.45 ppm, the water samples for the wells exceeds limits 

recommendation of Libyan standard specifications and World Health 

Organization specifications. 
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Sodium Ion : 

 
Fig (4) : sodium ion values for all water samples 

Sodium ion concentration for water samples is shown in figure 

(4) with an average amount of 7 ppm, the results shows that all 

samples didn
,
t exceed the permissible limit recommended by all 

specified standards Libyan and( WHO) 
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Potassium Ion: 

 
Fig (5) : concentration potassium ion for all water samples 

Potassium ion concentration for water samples is shown in 

figure (5) with an average amount of 1.385 ppm, the results shows that 

all water samples didnot exceed the permissible limit recommended 

by all specified standards Libyan and (WHO) 

  

0

5

10

15

20

25

30

35

40

45

1         2         3         4         5         6         7         8         9         10   11   

k+

Libyan

WHO

Average

C
o

n
ce

n
tr

ai
o

n
 O

f 
K

+  
Io

n
 (

p
p

m
 

Number Of Wells 



Determine the Concentration of Some …. Fathi .A. Abuaeshah 
 

Rwaq Alhkma 
Az-Zawiya University 

11 
Twelfth Issue (12), 4 

December 2022 
 

Conclusion: 
Through our study of the results of samples we noticed that, 

the concentration of carbonate ion wasacceptable for drinking water 

according to Libyan specifications and (WHO) specifications in the 

most samples  while the chloride ion concentration in the most of 

wells was an exceed the acceptable range for drinking water 

spcifications. The results of sulphate ionin the most samples shows 

that the wells exceed limits recommended of Libyan standard 

specifications and World Health Organization specifications and the 

concentration of sodium ion ,potassium ion of all water samples didn
,
t 

exceed the permissible limits recommended by all specified standards 

Libyan and (WHO) 
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