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e summary

Summary

Constructed wetlands can be an effective solution to the release of
untreated wastewater which contain a variety of pollutants. This
unexpensive, easy to operate technique was used in university of Basrah
where constructed wetland research station was rehabilitated for the
removal of heavy metals from the campus wastewater. This study aim was
to analyze the station’s ability to heavy metals removal from wastewater in

both separated and hybrid operation.

The station consisted of three storage tanks for clean and wastewater
feeding two parallel lines each line with three basins. The first line
consisted of vertical subsurface flow (VSSF) and horizontal subsurface
flow (HSSF) both planted with Phragmites australis and free surface flow
(FSF) planted with Lemna spp. The second line with similar design except
VSSF and HSSF planted with Typha domingensis. The basins dimensions
were 300cm*120cm*100cm for length, width, and height respectively. The
substrate contained three standardized layers of gravel (5mm, 15, 35-

55mm) from top to bottom to height of (20cm, 30cm, 10cm) respectively.

During separated operation, samples were collected from raw and after
24, 48, 72 hours from the initial filling of the systems. Meanwhile, during
hybrid operation, samples were collected from the end of the line.

The measured parameters for the raw and treated water samples were
temperature, pH, electrical conductivity (EC), total suspended solids (TSS),
total hardness, turbidity, and heavy metals such as Al, Cd, Cu, Ni, Mn, Zn
in water and substrate samples. The results from used system were efficient
in removal of the pollutants in which it ranged during the experiment
period and systems as follow; turbidity (94.9% - 99.3%), TSS (81.3% -
95.2%). Dissolved metals removal was as follow; Al (35.2% - 98.7%), Cd
(99.1%-99.6%), Cu (94.3% - 99.7%), Mn (42.7% - 97%), Ni (94.9% -.
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98.7%), Zn (28.8% - 79%). Meanwhile, the insoluble metals increased
after 72 hours of operation. Hybrid operation was efficient in removal of
TSS (41.6%, 44.1%), turbidity (60.5%, 79.7%), dissolved metals such as;
Al (47.6%, 48.4%), Cd (18.9%, 45.6%), Mn (66%, 72.28%), Zn (32.5%,

25.9%) in hybrid line one and two respectively. Variance in heavy metals

concentrations was observed in sediment samples. Fourier transmission
infrared spectroscopy was used to analyze plants samples from root and
leaves which showed an interaction between heavy metals and functional
groups in plants tissue. Scanning electron microscopy mapping showed the
distribution of heavy metals in the plant samples. HPI and Igeo was used to
evaluate the pollution in heavy metals in water and sediment respectively.
HPI ranged between (1.7 — 7.8) which indicate unpolluted water compared
to wastewater which had HPI value of (407.7). Igeo showed that systems
substrate was extremely polluted with Al. Cd ranged between unpolluted to
strongly polluted, and unpolluted to moderately polluted with Ni.

Meanwhile, unpolluted with Cu, Mn, and Zn
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