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Summary:

The present study deals with real GW that was collected from five flats and connected to a
pilot plant, which was setup in NCR, Egypt, included sump tank, ST, AE, and CW. Three
treatment systems were installed in this pilot plant namely, MBR, SBR, and UASB. Raw
Greywater was subjected to two successive settling tanks. The effluent was divided into four
streams. The first one was directed to the AE, the second one was directed to the CW, the
third was directed to the MBR, and while the fourth was directed to the SBR. A pilot-scale of
UASB followed by MBR unit was installed and operated in the NRC. Real raw greywater
was subjected to UASB and the effluent was further treated with MBR. The objective of this
study was to investigate different hybrid treatment processes for handling the GW for
unrestricted water reuse. The viability and efficiency of sedimentation process at different
times was examined. The viability and efficiency of sedimentation process followed by AE
system, and CW system were also examined. Raw GW treatment was further evaluated
employing chemical and biological coagulation followed by sedimentation processes. The
chemical coagulation includes lime (CaO,) and lime aided with ferric chloride (FeCl3) as
well as advanced oxidation as Fenton’s reaction (Fe, (SO4)3.H20,), serves as possible pre-
treatment to ensure a successful sedimentation process. The experimental method involves
monitoring of specific water quality constituents, under varying operating conditions, at
different sedimentation periods and different chemicals doses to reach the sustainable
approach. GW treatment was examined first in batch experiments to determine the optimum
operating conditions. The obtained optimum conditions were implemented throughout the
pilot plant investigation. Additionally, EM was added to the sedimentation process to
enhance the efficiency of treatment was also investigated. The effluent was further subjected
to CW. The final effluent could cope with the Egyptian code for water reuse. Further study
was carried out to investigate the efficiency of MBR and SBR separately for the treatment of
raw GWr. The treated effluent exhibited efficient quality for unrestricted water reuse.
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