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Summary

The increased demand for water for various purposes led to the discharge of large quantities
of liquid waste, which coincides with the problems of water scarcity, which necessitated
paying more attention to improving wastewater treatment processes. Artificial wetlands have
proven to be a sustainable, environmentally friendly and efficient technology in purifying
polluted water.

This study included the installation and operation of a system of four plastic basins that serve
as mini artificial wetlands with a free surface runoff system to treat sewage water as a
secondary treatment stage. The system was operated for a period of three months (from
12/1/2021 to 2/3/2022) in the winter and three months (from 04/26/2022 to 27/7/2022) in the
summer. The first basin contained plastic pieces as carriers, plants and pebbles, and the
second basin contained plants and pebbles , As for the third basin, it consisted of carrying
elements and gravel, and the fourth basin contained gravel only (it was operated as a control
basin). This study aims to improve the efficiency of an artificial wetland system for the
treatment of wastewater from the Karma Ali site using biofilm carriers by: Operating and
installing the hydraulic load (HRL) and the residence time and then comparing the system’s
performance in the winter season with the summer, comparing the plant growth in the system
with the presence and absence of bearing elements, studying and evaluating the conformity
of the parameters of treated water with the parameters of standard water allowed for
purposes Agriculture.

All necessary tests were carried out to assess water quality, to determine the concentrations
of treated and wastewater, and to evaluate the efficiency of pollutant removal. The tests
included chemical oxygen requirement (COD), biological oxygen requirement (BOD),
nutrients, suspended solids (TSS), concentration or growth of faecal coliform bacteria, and
finally assessment of plant adaptation and growth. There were significant significant
differences during the winter season between the first and fourth basins and the first and
third basins (p<0.05), as for the summer season also there were significant differences
between the third and fourth basins and the first and fourth.

The results showed that all treatment systems were able to improve the properties of the
water, as the concentrations of pollutants in the treated water were lower than in the waste
water and all treatment ponds. The addition of carrier elements has enhanced the efficiency
of water purification, especially reducing the biological requirement for oxygen. The best
type of treatment during the winter season was in the basin that contains elements carrying
biofilms and plants together, because both the plant and carrier elements contributed to
providing places for the growth of bacteria that analyze substances organic and nutrient
removal, As for the summer, the basin containing only biofilm carriers had a greater
efficiency in removing pollutants. This may be due to the fact that the environment provided
by the carrier elements during high temperatures was very suitable for the growth and
increase of bacterial activity significantly, thus increasing the efficiency of treatment. The
plant multiplies in the aquarium that contains only plants in a greater proportion than it does
in the case of the presence of the elements carrying the biofilms, because the presence of
pieces of plastic may hinder the growth of the plant, The percentage of plant reproduction in



both cases was more in the summer than in the winter due to the increased activity of the
plant and the process of photosynthesis at higher temperatures. The percentage of removal of
fecal bacteria during the winter in the plant basin was high because the roots of the plant
contribute to an increase in the percentage of oxygen, which is an important factor in
removing fecal bacteria as well as plant secretions containing antimicrobials, while in the
summer the percentage of removal of bacteria was higher in the basin containing On the
bearing elements of the biofilms because the biological layer on the surfaces of the bearing
elements during the summer contributes to an increase in the activity of microorganisms that
feed on fecal bacteria.
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