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This study was conducted to investigate the effect of high cadmium loading on
the performance of free water surface constructed wetlands (cultivated bulrush plants)
under different environmental conditions. Influents were prepared by mixing the
synthetic wastewater with CdCl,-H,O at concentrations of 5, 10, 25, and 50 mg/L for
each of the four simultaneous experiments during three runs. The overall performance
of the FWS wetlands in terms of Cd removal was very good. Both, the soil and plants
were the sinks for the accumulation of cadmium. Cadmium was sorbed by the soil bed
and plant uptake. Cadmium adsorption could also have occurred in wetland systems.
The total amount of accumulated cadmium in each component of wetlands during the
experimental period could be determined. The performance of the wetland system was
evaluated for three hydraulic retention times (HRT) 5, 7 and 10 days. Removal
efficiencies of the soluble chemical oxygen demand (S-COD) were found to be in the
range of 72-91% during the experimental period. With respect to HRT, the S-COD
removal increased (15.24% on average) for HRT = 7 days compared to for HRT = 5
days, but slightly decreased (4.95% on average) for HRT = 10 days. The mean

effluent cadmium concentrations varied between 0.17-12.73 mg/L. The overall average
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cadmium removal efficiency during the three runs ranged between 75-97%. Cadmium
removal was affected by higher influent loading in each run. Removal decreased with
increased loading. However, the removal cfficiency for cadmium increased with
HRT. Most of the cadmium was accumulated in soil (56-76% of total influent
cadmium). Of the total cadmium uptakes, about 14 to 23% of the total cadmium
intake was accumulated in bulrush plants. The accumulation in soil and in plants
increased with influent loading during each run. The optimum HRT for efficient Cd
removal from wastewater was found to be 10 days.

A mathematical model for describing the cadmium removal process in the
FWS constructed wetlands was developed using STELLA program. There was good
agrecment between the simulated and the experimental values of cadmium
accumulation in soil and of plants uptake for all experiments used for model
calibration and vahdation. The simulated average Cd removal efficiencies in FWS
constructed wetland were in the range of 66.4-83.3%, 73.5-94.2%, and 83.3-
99.6% for HRT = 5, 7, and 10 days, respectively.

When the bulrush plants in the FWS constructed wetlands have absorbed
and accumulated contaminants, they can be harvested and discarded. Controlled
incineration is the most common method used to dispose plants that have absorbed
large amounts of contamination. This process produces ashes, which can either be
discarded at appropriate waste sites or to recover the original heavy metals from ashes

with a high metal content,
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