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Efficiency Assessment of Water Desalination Plants in Al-Ajaylat
Region, Libya, Using the Water Quality Index (WQI)

Mahmoud Salama Takala, Hana elhadi Krandh, Hanan Masoud Balag

This study aimed to evaluate the quality of drinking water produced by desalination
plants in the Al-Ajaylat region of Libya. This was achieved by examining the physical,
chemical, and microbiological properties, as well as applying the Water Quality Index
(WQI) across ten geographical locations, including: (Al-Shubaika, Al-Jadida, Al-
Kuwairiya, Abu-Ajayla, Al-Dawraniya, Ghout Bayoudh, Ajaylat Al-Madina, Ghout
Al-Dees, Al-Zaramga, and Al-Ghalmiya).The study encompassed the analysis of
physical and chemical properties, including Electrical Conductivity (EC), Total
Dissolved Solids (TDS), (pH), and Total Hardness (TH). Additionally, metal ion
concentrations were determined, covering cations Mg*2¢ Ca*? «K* «Na*) and anions
(HCoz, No3 ¢ Soz?) « Furthermore, bacteriological examinations were conducted to
detect coliform bacteria, specifically Total Coliform and E. coli.Following the
statistical analysis, including graphical representation, descriptive statistics, and
standard deviation, the results showed that all samples recorded pH values within the
permissible limits. However, Total Dissolved Solids (TDS) levels in all samples were
significantly lower than the maximum allowable limits set by the Libyan Standard
Specifications for Drinking Water (No. 82 of 2015) and the World Health
Organization (WHO). Similarly, the concentrations of calcium and magnesium ions
in most samples were notably below the WHO recommended values. While sodium,
potassium, nitrate, and Total Hardness (TH) remained within the permissible range of
both local and international standards, the concentrations of carbonate and sulfate ions
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were below the prescribed limits. In the microbiological assessment, all sites were
found to be entirely free from bacterial contamination. Based on the Water Quality
Index (WQI), the study concluded that the water produced in the study area is

classified as Excellent.
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Szl 21.98 Excellent Water
s 24.39 Excellent Water
ERY] 21.01 Excellent Water
Ums s 21.78 Excellent Water
il 13.8 Excellent Water
s bst 15.4 Excellent Water
Ll Mme 12.41 Excellent Water
e b 16.96 Excellent Water
a3l 23.17 Excellent Water
L 26.08 Excellent Water
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B e O I JUCHRUNS WQI oLl 535 580 plaszal,
&3 aaall il 508" Je Js & E.coli y TotalColiform . Ll b
Ll sl Sl sl e () I3nsl) LE 2l ol oty cliall ods
Ll Sl i 8 ol gk PHS 06 casteeSls asal) 20U e
big « (WHO) 2l sl 2ulaie wlivlses 2015 2 82 43) a5l
BIL EC asb, e 2ot 5« TDS aJsh anid) -5V W its ool
oot 2asf of ) s (@ plina) sas Wy W2 & psandl o) e 155
Sak bl spry Lol auhdl) cadl LT e 3USS faws (RO) S
aglr) ¢ 3 ety i) olaldl B3 5 & (TDS) 5 (EC) o 34y
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