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Abstract:

This study aims to evaluate the quality of drinking water in some areas of the western region by comparing the
physical properties of ten desalinated water samples and eight groundwater (well) samples. Laboratory analyses
were conducted for a number of important parameters, including pH, electrical conductivity, total dissolved
solids (TDS), turbidity and the obtained results were compared with the Libyan national standards and those of
the World Health Organization (WHO).).

The results showed that the pH of desalinated water ranged from 7.7 to 8.9. Most samples were within the
permissible limit, except for samples A1, A2, and A4, which recorded values of 8.9, 8.6, and 8.6 respectively—
slightly above the maximum allowed limit. As for well water, pH values ranged between 7.1 and 8.3, and all
were within acceptable limits.

The electrical conductivity of desalinated water was relatively low, ranging from 84.6 to 466.6 puS/cm, and
all values were within the recommended limits. In contrast, well water samples ranged from 109.4 to 6027
pS/cm, indicating a clear exceedance in several samples (B2, B4, B6, B7) of the permissible limits, suggesting
high salinity. These samples recorded values of 3465, 4249, 6027 and 3364 uS/cm respectively.

All TDS values in desalinated water were within permissible limits. As for well water, it was observed that
four samples (B2, B4, B6, B7) recorded values of 2247, 2761, 3918, and 2186 mg/L, respectively exceeding
the acceptable limits.

Turbidity levels in all desalinated and well water samples were within acceptable limits, except for two well
water samples (B6 and B9), which recorded values of 3.04 and 2.38 NTU, respectively. These exceeded the ideal
limit but remained below the maximum allowable limit.

Keywords: pH, electrical conductivity, total dissolved solids, turbidity.
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Introduction

The water is considered the basic element for all living creatures. It is necessary for every cell and tissue in the
living creature. It constitutes about 65% of the components of the human body, and through it all vital processes
take place inside and outside the cells (Najat Al-Mabrouk Aoun et al., 2019, Walid bin Mohammed et al., 2002,
Abdul Nasser Al-Bashir Omar et al., 2019) The water covers 71% of the Earth’s surface. Despite this, we have
not dealt with it properly due to the increase in population, agricultural and industrial activities near water sources
and distribution networks. One of the disadvantages of this matter is human errors that led to linking the supply
network to the drainage networks, and extending sewage lines near the water network lines. As a result, the
concentration of many pollutants in this water has increased, so the water has become unable to get rid of these
pollutants (Najat Al-Mabrouk Aoun et al., 2019, Walid bin Mohammed et al., 2002).

The population increase led to an increase in water consumption, which led to a decrease in the basic stock

of fresh water and its inability to meet the necessary water needs. This led to the use of small stations to treat
groundwater to make it suitable for human use (, Walid bin Mohammed et al., 2002, Abdul Nasser Al-Bashir
Omar et al., 2019).
Currently, most water sources are polluted, starting from seas, oceans, rivers, groundwater, and rainwater. The
pollutants that reach the human body daily in water pose a danger, whether these pollutants are biological or
chemical (Najat Al-Mabrouk Aoun et al., 2019, Abdulrahman I. Alabdula‘aly et al., 1999). Therefore, water
quality must be monitored to raise the level of public health by constantly investigating the conditions of water
quality and its suitability for drinking. The costs of this process are expensive, especially when using modern
technologies in purification and filtration processes (Najat Al-Mabrouk Aoun et al., 2019, Shaima Al-Maamouri,
2017).

Total dissolved salts affect water properties such as taste, hardness, and the tendency to scale (Samah Hassan
Abu Bakr et al.,2024). Low levels of these salts are not recommended for drinking. The electrical conductivity of
water is a direct indication of the total concentration of total dissolved salts. The electrical conductivity values of
water depend on the concentration and quality of the salts in it (Samah Hassan Abu Bakr et al.,2024)..

Due to the increasing problem of water pollution, we as researchers must intensify our efforts and research
in order to monitor water to reach the distribution of pure water to the largest possible number of people. As a
result of the importance of water and its purity, we studied some physical properties such as pH, conductivity and
turbidity in different samples of drinking water using accurate analytical methods and comparing them with the
permissible limits according to Libyan standards and the World Health Organization.

Previous studies

Many studies have been conducted regarding the quality of water and its suitability for drinking. A study was
conducted in 2024 in the city of Ajilat in the Kweriya area, which included ten samples. The results showed that
the samples were free of microbial contamination, as well as the values of pH, sodium, potassium, bicarbonate,
and chloride in all samples within the permissible limits according to Libyan and international standard
specifications, while the conductivity, total dissolved salts, and nitrates did not exceed the permissible limits of
Libyan and international specifications (Asim Ramadan Ammar Muhammad et al.,2024).

A study was also conducted in the Al-Joush area in 2024, where twelve diverse samples were taken, including
natural springs, domestic and agricultural groundwater wells. The analysis results, when compared with the
Libyan standard specifications and the World Health Organization specifications, indicated that most of the
samples did not comply with the standard conditions; as the values of electrical conductivity, total dissolved salts,
magnesium ion concentration, sulfate ion, and bicarbonate ion were higher than the permissible level, while the
values of hydrogen ion, potassium ion concentration, and nitrate ion concentration were within the permissible
limits according to Libyan and international specifications (Samah Hassan Abu Bakr et al.,2024).

A study was conducted in 2025 in the city of Tarhuna on nine well waters and nine desalinated waters. The
results obtained showed that the desalinated waters contain very low concentrations of dissolved salts and
electrical conductivity, which makes them less than the permissible limit according to Libyan specifications, while
most samples of groundwater wells exceeded the permissible limits for these characteristics. Although the pH and
most heavy metals in the well waters were within the acceptable limits, the high concentration of sulfates, sodium
and nitrates in some samples may pose a risk to public health (Tabara Misbah Muhammad et al.,2025).
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Description of the study areas

The target locations for the study are the following areas: Al-Jamil, Ragdalin, and Zelten. The Al-Jamil area
is located 110 km west of Tripoli. It is characterized by its flat terrain and clay and sandy soil, Agriculture in this
area depends on groundwater, as there are many agricultural and drinking wells there.

The Ragdalin area is located west of the city of Al-Jamil, 115 km west of Tripoli. It is famous for its rural and
pastoral atmosphere. Although many reservoirs and wells are the main sources of water, groundwater covers the
majority of the population’s drinking water needs. The Zelten area is located 125 km west of Tripoli, and is
characterized by similar terrain, relatively limited agricultural activity, and reliance on medium-depth
groundwater sources.

Sample Collection

Drinking water samples used in the study were collected from various sources in the Al-Jamil, Raqgdalin, and
Zelten regions for the purpose of analyzing and evaluating their contents by estimating some physical properties
such as pH, conductivity, dissolved salts, and turbidity. Table (1) shows the drinking water sample collection sites.

These areas were selected due to their dependence on different water sources, including both well water and
desalination plant water, in order to evaluate the quality of water in these areas and compare it with Libyan and
international specifications. Eighteen samples were collected: ten desalinated water samples and nine well water
samples, as follows: six samples from the Al-Jamil area (three desalinated and three wells), eight samples from
Ragdalin (five desalinated samples and three well samples), and four samples from Zelten (three desalinated
samples and one well sample).

The study samples were collected using clean 1-liter polyethylene plastic bottles. The sample number was
recorded on each bottle. Three replicates were taken for each sample. The bottle was washed with the water to be
collected to ensure it was free of any impurities or contaminants that might affect the analysis results. The samples
were transported to the laboratory for the required analyses.

Table (1) shows the locations for taking drinking water samples (desalination and wells).

Sample code Sample type The area the site

Al dessert Al-Jamil Al-Makman near the Al-Makman Mosgue
A2 dessert Al-Jamil Al-Makman near Omar Ibn Al-Khattab School
A3 dessert Al-Jamil Al Nabaa Market near Al Shamoukh School
A4 dessert Al-Jamil Abu Qura

A5 dessert Ragdalin Electricity Company Road

Ab dessert Ragdalin Hoba near the mosque

A7 dessert Ragdalin The Shabshoubi, Al-Assa Road

A8 dessert Ragdalin Sea road near the power station

A9 dessert Ragdalin Near Zamzam Mosque
Al0 dessert Zelten Malit Road

Bl well Al-Jamil Near Al-Jamil High School

B2 well Al-Jamil Al-Huda Street

B3 well Ragdalin Al-Sabikha Road near the cemetery

B4 well Ragdalin Malit Road near Al-Fida School

B5 well Ragdalin Ras Atiya Road near Balao Mosque

B6 well Zelten Al-Awtad Mosque

B7 well Zelten Malit

B8 well Zelten Near Hamza bin Jarrah Mosque
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Measurement methods and devices used in analysis and measurement
PH meter

The pH is one of the most important properties of drinking water. It is the negative logarithm of the hydrogen
ion concentration in water. The pH meter made in Italy, type of HANNA Instruments.

Electrical conductivity

Conductivity is a good indicator of dissolved salts in water, as it is one of the important measures for measuring
dissolved salts. Conductivity is a numerical expression that indicates the ability of an aqueous transformer to
transmit electrical current.

The electrical conductivity of water depends on the amount of ions dissolved in the water, which carry positive
and negative electrical charges. The degree of electrical conductivity increases directly with the increase in the
amount of these substances. When the water contains dissolved pollutants such as salts and minerals, the electrical
conductivity value increases. Therefore, its values can be used to estimate the degree of purity and contamination
with dissolved substances.

Total dissolved solids (TDS)

Dissolved salts are one of the basic indicators for evaluating the quality of drinking water. Dissolved salts in
drinking water constitute the majority of dissolved solids. Dissolved solids are a group of ionic compounds of a
number of minerals in addition to organic compounds and free minerals.

Turbidity

Turbidity is an expression of the quality of freshwater. It is a measure of the rate at which light passes through
the water. There is no relationship between turbidity and the concentration of suspended matter in the water.
Turbidity depends on the quantity, type, color, and fineness of the suspended matter. Turbidity is measured in
drinking water as a quick test of the quality of treated water and the extent of its colloidal or suspended matter
content. Turbidity determines the suitability of the water for drinking or for the type of water used.

Local and international bodies have recommended that water turbidity should not exceed one NTU. Water with
a turbidity of more than one NTU is not suitable for drinking and must be treated to get rid of the turbidity.
Turbidity testing is carried out by passing light through a water sample and then measuring the scattering or
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reflection that occurred in this sample (Zaid Nihad Abu Zeina, 2017). A turbidity measuring device was used,
made in Italy, the manufacturer's name is (HANNA Instrument).

Results and Disussion

Figure (3) Turbidi_ty measuring dice

In this study, samples collected from desalinated water and wells in the areas of Al-Jamil, Raqdalin and Zelten
were analyzed. They numbered eighteen samples, and physical tests were performed on all samples. The results

of the physical tests are shown in Table (2).

Table (2) shows the results of physical tests for drinking water samples (wells and desalination).

Sample code PH (%%r;?ll;ils\;gl}; Turbidity NTU s[a)lll'f:?'ll'\lé)eg)
Al 8.9 177.8 0.38 1151
A2 8.6 84.6 1.05 55.9
A3 8.4 86.92 2.23 66.09
Ad 8.6 466.6 0.57 324.5
A5 8.1 246.9 0.40 160.6
A6 7.9 99.5 0.52 64.7
A7 7.7 117.3 0.37 75.9
A8 8.3 273.2 0.39 177.5
A9 8.2 87.3 0.32 56.6
Al10 8.4 171.3 0.47 110.7
Bl 8 247.1 0.57 160.6
B2 7.3 3456 0.53 2247
B3 7.5 604.5 0.28 392.9
B4 7.5 4249 0.32 2761
B5 7.8 1163 0.22 756
B6 7.1 6027 3.04 3918
B7 7.7 3364 0.99 2186
B8 8.2 109.4 0.37 71.1
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pH concentration results

When analyzing the obtained results, we note that the pH values of most samples fall within the limits
permitted by the Libyan standard specifications and the World Health Organization. In the results of the analysis
of desalinated water in Figure (4), the values ranged between (7.7 and 8.9). Sample A1, which recorded a value
of 8.9, and samples A4 and A2, which recorded 8.6, are considered a slight increase according to the Libyan and
international specifications (6.5 - 8.5). This may be due to an increase in alkalinity in the treatment process
(National Center,2008 , Asmaa Abdel Hamid Balq et al.,2019).
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Figure (4) shows the results of the pH values of the studied desalinated water samples.

The pH results of the well water were in Figure (5) where they ranged between (7.1 and 8.2) and all of them are
within the permissible limits. The sample that was closest to the permissible limit was sample B6, which recorded
7.1, which may indicate water of an acidic nature due to the interaction with organic materials or minerals in the
earth’s layers.

8.4

8.2

8 -

7.8 -

7.6
7.4
mPH

7.2

7
6.8
6.6
6.4 - T T T T T T T T 1

B1 B2 B3 B4 B5 B6 B7 B8

Figure (5) shows the results of the pH values of the studied well water samples.
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Electrical conductivity results

According to Libyan and international standard specifications, the optimum value of electrical conductivity
in drinking water should be less than 1500 puS/cm, as high conductivity indicates the presence of high
concentrations of dissolved salts, which affects the taste of water and human health when the permissible limit is
exceeded. The results of the electrical conductivity of desalinated water samples shown in Figure (6) showed that
they were relatively low, as they ranged between 84.6 and 446.6 pS/cm, which is much less than the maximum
permissible limit. This reflects the high efficiency of desalination processes in removing dissolved salts and
minerals. These values are a positive indicator of the quality of the produced water, as all values fall within the
permissible range for drinking water (National Center,2008 , Asmaa Abdel Hamid Balq et al.,2019)..
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Figure (6) Conductivity results of the studied desalinated water samples.

As for the well water in Figure (7), there was a large variation in the electrical conductivity values, which
ranged between 109.4 and 6027 puS/cm. Some samples gave very high values, indicating the presence of high
concentrations of dissolved salts, which may make the water unfit for drinking.
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Figure (7) Conductivity results of the studied well water samples.
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Comparing the conductivity results between desalinated water and well water, we see that there is a significant
difference in water quality. While desalinated water shows relatively low and stable conductivity, well water
suffers from significant variation and high values, reflecting differences in the quality of groundwater sources.

Total Dissolved Salts results (TDS)

Through the results of the dissolved salts shown in Figure (8), the results of the desalinated water show that
most of the samples contain a low concentration of dissolved salts, as the values ranged between 55.9 to 324.5
mg/L, and they all fall within the permissible limits according to Libyan and international specifications (National
Center,2008 , Asmaa Abdel Hamid Balq et al.,2019).
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Figure (8) shows the results of the dissolved salts of the studied desalinated water samples.

The results of the concentration of dissolved salts in well water shown in Figure (9) showed a significant
increase in a number of samples, while the values of other samples were low, such as 71.1 mg/L, and this indicates
a significant difference in the quality of groundwater.
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Figure (9) shows the results of the dissolved salts of the studied well water samples.
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By comparing the results of desalinated water and wells, it becomes clear that desalinated water has a higher
quality, as it is within the Libyan and international standard limits, while a number of well waters are considered
unsuitable for direct drinking, due to exceeding the permissible values, which may cause health problems or an
unacceptable taste.

Turbidity Results

It is clear from the turbidity results of the desalinated water samples in Figure (10) that all samples fall within
the permissible limits according to Libyan and international standard specifications, as turbidity values ranged
from 0.3 to 2.23 NTU (National Center,2008 , Asmaa Abdel Hamid Balq et al.,2019)..
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Figure (10) shows the turbidity results for the studied desalinated water samples.

Turbidity results for well water shown in Figure (11) show that the majority of samples recorded low values of
less than 1 NTU, with the exception of two samples (B9, B6) whose results, respectively (3.04 and 2.38 NTU),
exceeded the ideal limit but remained below the maximum permissible limit, indicating the need for periodic
monitoring of the water to ensure its quality.
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Figure (11) shows the turbidity results of the studied well water samples.

Conclusions

This study evaluated the drinking water quality of ten desalinated water samples (A1-A10) and nine well
water samples (B1-B8). This was achieved by analyzing a number of basic physical and chemical properties,
including pH, electrical conductivity, dissolved salts, turbidity, nitrate concentration, manganese, and free and
total copper. These properties were compared to Libyan and World Health Organization (WHQ) standard
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specifications, as these are essential indicators of water safety and suitability for human consumption. Water
samples were collected from various sources and analyzed using approved chemical analysis methods.

The results indicated that the desalinated water was generally of acceptable quality, with a slight increase in the
pH value of three samples (8.9, 8.6, and 8.6). The electrical conductivity and dissolved salts were within the
permissible limits, and the turbidity was low according to Libyan and World Health Organization standards.

The results of the well water samples also showed a noticeable difference in quality. The pH was within the
permissible limits, while the electrical conductivity of some well water samples exceeded the permissible limit,
indicating a high level of dissolved salts and the presence of excessive salinity that may negatively affect the
suitability for human consumption, especially in samples (B2, B4, B6, B7), whose values were (2247, 2761, 3918,
2186), which are higher than the permissible values.

Based on these results, it can be said that desalinated water is considered safer and of higher quality than well
water in the study areas, with some observations that require continuous monitoring. Well water requires
additional treatment and continuous monitoring to ensure water safety.
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