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Abstract: This study aims to evaluate the quality of desalinated water by the reverse osmosis
process. The samples were collected in a 5-liter bottle from three different desalination factories
(Alwaha, Alnawras and Alferdos) before entering into the factory (incoming water) and after leaving the
factory (outgoing water). Then, the desired tests were carried out. The results were recorded for the
incoming water for a PH ranged between 7.3 and 8.13, total dissolved salts between 3770 and 5801
mg/L, electrical conductivity between 4938 and 7332 ucm/s, nitrates between 19.8 and 27.6 mg/L,
manganese between 0.07 and 0.12 mg/L and sodium between 930 and 1334 mg/L. And for the
outgoing water, the results were recorded for pH ranged between 6.7 and 8.09, total dissolved salts
(122.4-215.1) mg/L, electrical conductivity (193-330.1) pcm/s and nitrates (8.9-18.6) mg/L,
manganese (0.03-0.05) mg/L and sodium (25.9-71.7) mg/L. These results showed that the
specifications of the outgoing water samples satisfy the Libyan and the World Health Organization
specifications.

Keywords: Incoming water, outgoing water, reverse osmosis process, Libyan specifications, World
Health Organization.

method of desalination and purification of
underground water through the reverse

Introduction osmosis process, as this method has proved to
Libya is located in North Africa in arid or meet all requirements for fresh water [7].

semi-arid region which is considered one of the

driest regions in the world [1], [5]. Its area is Material and methods:

about 1.7 million Km2 [5]. It contains five

underground water basins which represent the Sample collection

main resource of fresh water [6]. The city of This study was carried out in February

Zliten is considered one of the Libyan cities 2023, by collecting two types of water samples

which relies mainly on underground water. In from three factories that sell water to

recent years, the city has flourished in various consumers, with a 5-liter bottle each, where

agricultural. Industrial and commercial fields. the water was used before entering and after

Also, its population has increased to 316.859 leaving the factories. The two types of water

people in 2021 [2]. This increase in population were transferred to the Environmental

requires large quantities of underground water
that was exploited to meet the requirements,
but the high consumption of underground
water has led to the deterioration of
underground water quality [3]. In the eastern
rural area of the «city, which lacks
infrastructure, residents depend on individual
solutions to obtain their needs of water
depending on wells (random digging regulation
2003)[4], and to get rid of sewage and liquid
materials for their industrial activities by
digging underground tanks and draining those
wastes into them, which led to underground
water pollution. Hence, the search for available
methods to obtain clean and safe fresh water,
which was the most widespread and efficient

Sanitation Office in Zliten.

Results and dissection

All samples were collected from the eastern
region of Zliten where desalination factories
treat water and sell to consumers. The
collected water is divided into:

2.1 Incoming water

It is the water entering the desalination
factory, which is the underground water at a
depth range between (30- S5O0)meters. The
specifications of samples were obtained for the
three desalinated water factories which use the
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reverse osmosis technique are shown in table

(1)

Table 1: Results of tests of the incoming water
for each factory.

Factory  Unite Alwaha Alnawras Alferdos

Simple No F1 F2 F3
TDS mg/L 3770 5664 5801
PH -- 8.13 7.39 7.3
EC ucm/s 4938 7184 7332
NO3 mg/L 224 27.6 19.8
Mn mg/L  0.07 0.08 0.12
Na mg/L 930 1215 1334

2.2 Desalinated water

It is the water that comes out of the
desalination factory by the reverse osmosis
process. This water is easy to obtain because it
is used for direct sale to consumers. Table (2)
shows the results of the water tests.

Table 2: Results of tests of the outgoing water
for each factory.

Factory  Unite Alwaha Alnawras Alferdos

Simple No F1 F2 F3
TDS mg/L 1224  209.9 215.1
PH - 8.09 7.3 6.7
EC ucm/s 193 322.5 330.1
NO3 mg/L 8.9 18.6 9.3
Mn mg/L  0.03 0.03 0.05
Na mg/L 259 69.5 71.7

Total dissolved salts

Total dissolved salts express the amount of
organic and inorganic substances that the
water contains. According the obtained results,
it was found an increase in the percentage of
dissolved salts in the tested water of wells
before entering desalination, and by comparing
them to the specifications, they don't satisfy
the scope of the Libyan specifications (Libyan
Standards, 1992, No. 82) and the World Health
Organization specifications (WHO, 2005). The
dissolved salts of the outgoing water are lower
than the mentioned specifications as sown in
figure (1).

Fig. 1: TDS of incoming & outgoing
water compared with
specifications

PH

It is a measure that expresses whether the
water is acidic, alkaline, or neutral, as it
reaches the standard rate of PH (PH = 7). It can
be noticed that from figure (2), the results of
both incoming and outgoing water are in the
range of the considered specifications.
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Fig. 2: PH of incoming & outgoing water
compared with specifications

Electrical Conductivity (EC)

It is a measure of a material's ability to
carry an electrical current. Its increase
indicates to an increase in salinity of the water.
The results shown in figure (3) clarify that the
conductivity is high for the incoming water due
to the rise in dissolved salts. The conductivity
of the outgoing water satisfies the WHO, 1993
specifications.
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8000 7184 7332
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4000
193 3225 330.1 I
0 . |
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Fig. 3: E.C. of incoming & outgoing water
compared with specifications

Nitrates (NO3)

It is a polyatomic ion that dissolves in
water. It reflects contamination of human
origin. Figure (4) shows that both of the
incoming and outgoing water satisfy the
specifications. (Libyan Standards, 1992, No.
82), (WHO, 2005).
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Fig. 4: Nitrates concentrations in the incoming
& outgoing water compared with specifications

Manganese

The obtained results showed that the
amount of manganese ranged between 0.07
and 0.12 mg/L for the incoming water, while
for the outgoing water ranged between 0.03
and 0.05 mg/L, which is within the local and
international specifications as shown in figure

(5)-
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Fig. 5: Manganese concentrations in the
incoming & outgoing water compared with
specifications

Sodium

The results show high values of sodium in
the incoming water of the three samples. It
ranged between 930 and 1334 mg/L where as
the amount in the outgoing water is between
259 and 71.7 mg/L. The results of the
outgoing water satisfy the stated specifications
as shown in figure (6).
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Fig. 6: Sodium concentrations in the incoming
& outgoing water compared with
specifications

Conclusions

The process of reverse osmosis method of
human consumption water achieved a
decrease in the concentrations of the tested
elements in the water, and the results were
within the Libyan and the World Health
Organization.

Water before entering the desalination
factory, which is surface water and is
considered outside the Libyan and the World
Health Organization.
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