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The Impact of Black Water on the Quality of Output from
Reverse Osmosis Plants in Tobruk City
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Abstract
This study represents an assessment of the quality of drinking water produced by
reverse osmosis (RO) desalination plants located within residential complexes in the
study area (Tobruk — Libya). The study covered five RO plants distributed within the
city's boundaries during the winter and summer seasons of the years 2022-2023. The
primary aim was to determine the suitability of the water for drinking based on the Libyan
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Drinking Water Standard No. 82 of 1992 and the guidelines of the World Health
Organization (WHO).

The results showed that most physicochemical properties were within the
permissible limits. Temperature was affected by seasonal variations but remained within
acceptable values. The findings also revealed clear seasonal differences, with most values
being lower during the winter compared to the summer. In winter, Stations (2, 3, and 4)
recorded values within the acceptable range for electrical conductivity, total dissolved
solids (TDS), total hardness, sodium, potassium, calcium, and magnesium. Although a
notable decrease in TDS was observed compared to the recommended maximum limits
and a slight variation between stations, pH, phosphate, and ammonia levels were within
safe limits for drinking water across all stations.

Microbiological analysis indicated significant contamination at Station No. (1)
during the summer, as well as at Stations (2 and 5) during both winter and summer
seasons. Chemical analyses of heavy metals, such as iron and manganese, showed that
all stations were within the safe limits for drinking water. Furthermore, the analysis of
variance (ANOVA) revealed statistically significant differences (P<0.05) in all
parameters of total dissolved solids and electrical conductivity between the winter and
summer seasons, except for temperature, phosphate, and ammonia.

The study concluded that the water produced by RO desalination plants in
Tobruk is generally safe for drinking according to both national and international
standards. However, some minor issues were observed in specific stations. Therefore, the
study recommends enhancing the infrastructure of RO plants by incorporating advanced
technologies to improve operational and purification processes to ensure water quality.

Keywords: Drinking Water Quality - Reverse Osmosis (RO) Desalination -
Physicochemical Properties - Microbiological Analysis.
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