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Abstract
Desalination of water, whether from the sea or from other sources such as surface

or groundwater wells, is part of solutions to fill the existing deficit of the citizen for
drinking water or for other purposes. Desalination is the conversion of salt water or
non-potable water to any drinking water and use, Reverse osmosis method "Revers
Osmoses", which is the most widespread and used in Libya.

The study was conducted for six different desalination plants in Al-Garahpooli
(Aabar, Ataya, Al-Nahr, Al-Naeem, Al-Naqaa and Zamzam) respectively. The
focus was on microbial contamination and the percentage of soluble mineral salts
in addition to cations and of the stations concerned in the study. The laboratory
results obtained indicate that the water is free of any bacterial contamination
according to microbiological examination and detection. The results of the chemical
analyze listed in tables (2, 3) are considered within the permissible limits with some
decrease in some values when compared with Libyan standard of bottled water No.
(10) and approved by the Supreme Committee of the National Center for
Standardization and Standard Standards for the year 2008 and recently updated in
2017. The decline in the concentration of some salts, such as sodium, does not cause
great concern as it can be compensated from other alternative sources. However,
the severe reduction in concentration of such elements as magnesium and calcium
may have a direct effect on the structure and density of the skeletal tissue and on
many physiological processes such as nerve signal transmission and muscle
contraction, and it is recommended that the deficiency be compensated from other
sources of food.

Key words: water desalination; pollution; standards
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1 Introduction

Water is that wonderful liquid, the basic foundation upon which the first human
civilizations were based. Where water was found, civilizations were found. In view
of the huge increase in the population, the high standard of living, the industrial and
agricultural development, which led to the water glaciers. As a result of the scarcity
of freshwater resources on the planet, There have been many studies and research
on the future of the water situation and the search for new sources of water other
than traditional sources, such as for example: Desalination of salt water as we know,
especially we the people of Libya that we rely on a single source of freshwater,
Groundwater is a limited source and therefore we are supposed to undertake the
necessary studies and research on how to benefit from the water of the sea near us
by the aquifer and make it in the case of clean drinking and human use and in light
of that Libya has implemented a number of projects that ensure the provision of
water requirements and Among these projects: Desalination plants in Libya, for
example "desalination plant - Tobruk - Zuwara - Zawia - Sousse - Zliten - Tajoura -
Misurata - and Kalkk Derna - Abutraba" project artificial river, which gives a picture
of the exploitation of water resources available images Good and efficient. The
reason for the increase in the number of residents is the increase in the number of
people, the growing demand for potable water, the reduction of water shortage and
the strategic choice for the future of water in Libya. Seawater, de-salinity or
dehydration is a series of industrial processes that remove all or part of salts and
water minerals in water and can desalinate seawater to become usable in practical
life such as agriculture, drinking and industry. This applied science is concerned
with a large number of countries Water Over the next ten years, the application of
this science is expected to grow significantly due to the expected occurrence of water
crises in many countries of the world, as some statistics indicate the deaths of
thousands per year due to the pure water of human use [3]. Water desalination is the
conversion of salty or semi-saline water to any pure water from impurities that can
be used. This is done through a number of methods, including reverse osmosis
method, Revers Osmoses, which is the most widespread and used in Libya, which
we will consider for this subject. Water quality of six "6" desalination plants in the
garahpooli region and the percentage of soluble mineral salts in each sample of the
relevant stations in the study period.

Aims
1 - Identify how small plants work to mobilize desalinated water in the region
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2 - Study and evaluation of the quality of desalinated water and its conformity with
local and international standard specifications

3- Differentiation between desalination plants in terms of water quality and
rationalization of the population by choosing the best station

4. To promote collective action in maintaining the safety of drinking water

5 - Circulate the guidance of the study for future exploration

Problem

- Increasing the demand of the population on the water of the stations and their use
of drinking, which led to the study of the assessment of the quality of desalinated
water, because of the danger to community health.

- The circulation of this water bottled between citizens to drink without health
control.

- Lack of awareness of citizens with health guidelines for the use of drinking water
2. Previous studies

It is clear that there is a lack of replenishment of groundwater, so it was necessary
to look for another source of water, such as water desalination, whether from the sea
or groundwater and surface is not suitable for drinking. Water desalination is one of
the most unusual and important resources, especially for countries with limited water
resources and long beach such as Libya. The total capacity of the analytical units
implemented in Libya over the past three decades is 230 million m? / year produced
by about 400 desalination plants, where Libya is considered one of the most North
African countries and the Mediterranean basin used for desalination [5]. In water is
one of the most important criteria used to know the increase in rates, as high
temperature and low humidity in the atmosphere lead to increased evaporation rates
and increase the accumulation and deposition of solids in the water column Colum
and affected by some industrial processes that use this water in the work And many
other studies have been conducted in Najaf Governorate in Iraq on water produced
from desalination plants and local bottled water and imported from them. Al-Qahtani
et al., 2004, in which 28 samples of bottled water were analyzed in Saudi Arabia.
The results showed a high quality of drinking water and showed no microbial
contaminants [4].

In a Saudi study on water desalination, Faisal Wail began his study from the fact
that the majority of countries in the Middle East, although rich in fossil energy
resources from oil and gas, but water is a rare commodity in this part of the world
2.3% The report of the FAO for global water systems AQUASTAT Published in
2005 that 4.4% of the world's population lives in the Middle East but only 1.1% of
the world's renewable water resources [2].
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2. Materials and Methods
2.1. Location

The Six (6) study plants were identified as micro-stations for filling desalinated
water in Al-garahpooli. These small stations are Al-Abar, Al-Ataya, Al-Nahr, Al-
Naaim, Al-Naga and Zamzam on respectively as shown in figure 1.

Figure (1) illustrates a model for a desalination plant

2.2. Materials used
The materials used in the research are:
1- Vials for samples of plastics PET size 1 liter
2. Preserving sample vials
3- A photocopy machine to document the work of the station

2.3. Method
Samples

The samples were then taken from the produce of the six plants and transferred
directly to the Central Laboratory for Water Analysis in Tripoli for the purpose of
immediate analysis to obtain accurate results.

Filling Sample

Water samples were filled in PET bottles size 1 liter as shown in figure 2
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Figure (2) filling samples from the station
Saving Samples

The samples were kept in a special folder to maintain the water temperature and
not to be exposed to thermal changes from the external air as in Figure (3). The
samples were transported under normal conditions by the car. The transfer took place
from the station until the samples arrived at the refrigerator for approximately one
hour and then kept in the refrigerator at a temperature of approximately 4 © C. Then
transferred to the analysis laboratory. For any analysis laboratories under normal
conditions and at a time of "30 minutes" minutes at the highest estimate.

Figure (3) Sample portfolio
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2.4. Analysis

the tests were carried out to verify the quality of the water. The analysis that were
selected and completed was sufficient to assess the quality of the site (filling
stations) and to detect any pollution caused by biological sources.

The analysis and measurements conducted in this research are as follows:

PH, total precipitation of TDS salts, total TH, total cations (Ca, Na, K, Mg).
Bicarbonate HCOj3 and chloride Cl

2.5. Method analysis

Some analysis and tests were conducted to verify the quality of water and samples
selected and analyzed were sufficient to assess the quality of water at the sites (the
six stations), and was an indicator of the detection of any pollution resulting from
chemical and biological materials. The methods used were computed according to

the international standard specifications of each element according to the method
(EPA, ISO, ASTM) in Table (1). (Hassan, A., 2001, Yemen, Abdel Moneim, 2009). [2]

Table (1) Methods used for the completion of chemical and microbiological analyzes

Physical analysis

PH Total dissolved solids, total hardness
EPA* 600 EPA SW-846

Chemical analysis ""Cations"

Calcium, Sodium, Potassium, Magnesiume

ASTM™**

Mycological analyzes

Total content of coliform bacteria

[SO***** 9308-1

* American Environmental Agency ** Methods of measurement and analysis of America
2.6. Instruments and Measurements:

Then use the following devices, as described in Annex (2)

- PH Meter for measuring hydrogens ion concentration

- Turbidity Meter
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- Flam photometer to estimate the cations involved in this study (Ca, Na, K&mg)

Figure (4) shows the Flam photometer

- T.D.S Meter to measure the percentage of total salts
3. Results
Specifications of drinking water suitable for humans:

The human body needs a percentage of salts and minerals to supplement the body's
need for these elements in addition to other nutrients. These salts and minerals are
found in water, and in order for man to drink water and within the limits that do not
harm the body, the ratio of dissolved solids, for example, should be 500-100 and not
more than 1000 mg / L. Table (4) shows Libyan specifications and WHO standard
specifications for potable water (Awaida, Essam 2004)

The necessary analyzes were conducted for the samples taken from the above
sources. The results were as follows:

The results of the chemical analyze of samples taken from the plants. The samples

were analyzed in the Central Laboratory in Tripoli and the results are shown in Table
(2.3).

Table (2) shows the results of physical analysis of samples from stations

physical Al-Nahr Al-Naqa Al-Naaim Al-Ataya Zamzam | Al-abar
properties ) @) A3) “) ®) 6)
EC ps/cm 75.40 84.14 52.07 41.8 56.42 41.75
TDS mg/l 37 41.6 259 20.99 27.9 20.9
PH 8.81 8.36 8.31 7.60 6.85 7.23
TH as (CaCOs3) 16 12 12 8.0 12 12
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Table (3) shows the results of chemical analysis of the samples from the stations

Chemical Al-Nahr | Al-Naga | Al-Naaim | Al-Ataya | Zamzam | Al-abar

characteristics @ 2) 3 C)) 5 (6)
Ca'? 3.6 3.6 3.6 1.32 1.32 3.6

Mg*? 2.97 2.016 2.016 1.60 2.56 2.016

Hcos 14.6 14.6 9.76 19.5 19.5 14.6

CL- 15.59 19.85 11.34 14.18 12.76 12.76
Na* 6.9 83 4.8 4.8 6.2 4.1

K* NIL NIL NIL NIL NIL NIL

3.1. Disunion the results.
* Physical and inorganic analyzes of water samples at all sites confirm that the
obtained results fall within the natural values of water.

* pH test: pH test results for water samples showed that all samples contained natural
ingredients that did not affect the normal values of water samples and did not affect
the acidic or alkaline characteristics of the samples. The values obtained from water
samples are acceptable or slightly increased in water.

* Electrical conductivity: The electrical conductivity of water depends on soluble
matter and its values are affected by the concentration of salts in the form of ions.
This is illustrated by the correlation coefficient between them and the total soluble
salts of the plant but does not give an indication of the quality of dissolved
materials. Water quality the results of the study shown in the table during the study
period, which ranged between 41 - 75 um / cm, showed that there was a decrease in
the electrical conductivity values due to the low percentage of salts of desalinated
water produced by the plants, although they are not specified by certain values WHO
specifications and Libya standard No. 10 of 2008 for bottled water.

 Total dissolved salts test: The results of the tests showed that the amount of
dissolved salts in the water samples falls within normal values expected in the water
samples

* Calcium & Magnesium Concentrate: The concentrations of calcium in the six
stations from the reservoir ranged from 1.3 to 3.6 mg / L. Therefore, the values did
not exceed the maximum allowed in the Libyan specifications, which is 30 mg / L.
Therefore, it is considered to be drinkable according to the approved Libyan
standards And the World Health Organization. Magnesium concentrations ranged
from 1.6 to 2.9 mg / L in the water out of the tank (after conversion) for the six
stations, thus being within the allowable value of 12 mg / L. Modern methods of
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purifying or desalinating water such as Reverse Osmosis, for example, remove
magnesium from water, causing diseases such as heart disease, asthma, migraines,
and others.

* The total difficulty of calcium carbonate is the ability of water to precipitate soap
or the total concentration of calcium and magnesium concentrations in water
estimated in ppm expressed in the concentration of calcium carbonate. The results
of the study of the stations shown in Table 3 showed that the total hardness values

of the stations samples studied and analyzed Ranged from 8 - 16 mg / L, which were
within the limits of international standards and local standards of drinking water 200
mg / 1. Studies have been conducted to determine the impact of water deficiency on
human health with different results. Some of them have confirmed that there is an
inverse relationship between water dysfunction, heart disease, vascular disease and
certain types of cancers, and that it affects the balance of minerals in the body.

* Bicarbonate: The results of the analysis shown in the table showed that the drinking
water base of water resistance to change in the pH value of the plant was within
normal levels and that there were no significant differences in the concentration
values of bicarbonate which ranged between 9-19 mg / L and that all values

obtained Did not exceed the permissible limits according to WHO specifications of
200 mg / 1, while Libyan standards did not set any standards of COs, HCOs in
drinking water. That the main source of the base is the salts of carbonates and
bicarbonate and hydroxide compounds in addition to the contribution of both
borates, silicate and phosphate in them, and there is a relationship between the base
and each of the total difficulty and nitrates and pH, which is calcium carbonate is the
main cause of dyslexia.

* Chloride: The results of the analysis shown in the table showed the length of the
study period of the station through the obtained values. We note that there is a
decrease in the chloride ratio of the plant, which ranged between 11 - 19 mg/ L and
that all the values obtained did not exceed the international and international
standards of drinking water 150 mg / L.

» Microbiological tests: Microbiological tests conducted for water samples showed
no contamination of colonic and E. coli bacteria, which are generally found in
sewage systems which indicate water pollution.

4. Conclusions
The laboratory results obtained show that the water is free from any bacterial

contamination and that the results of the chemical analyzes listed in Tables (2, 3)
above are within the limits allowed according to the Libyan Standard for Bottled
Water No- (10) approved by the Supreme Committee of the National Center for
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Standards and Standards For the year 2008. The researcher believes that a small
decrease in the minimum value in the short term does not necessarily mean that water
is not safe for human consumption depending on the type of chemical element. The
lack of concentration of some salts such as sodium does not raise great concerns as
it can be compensated from alternative sources. The severe reduction in
concentration of such elements as magnesium and calcium may have a direct effect
on the structure and density of the skeletal tissue, and on many physiological
processes such as nerve signal transmission and muscle contraction, and it is
recommended that the deficiency be compensated from other sources of food
(Awaidah, Essam 2004).

4.1. Recommendations
1. Conduct evaluation studies for these stations to assess the state of the source that
feeds the station

especially the concentration of heavy elements.
2. Taking the necessary precautions when adding the chemicals in the preservation
of the desalination

units as a tool to calcify and rust to prolong their life.
3. Encouraging researchers and those interested in technology.
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