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The use of living plants and /or non-living plants biomasses is an attractive option for
the treatment of industrial wastewater and removal of a large number of different
contaminants in an environmental friendly way. In the first part of this study,
wastewater, sediment and Typha domingensis plant samples were collected from the
industrial zone at El-Sadat city in Egypt. Samples analyses revealed that wastewater
samples contained aluminium, iron, zinc and lead ions with concentrations exceeding
the permissible limits set by the Egyptian environmental laws. It has been found that
Typha domingensis growing in the study area was capable of accumulating the studied
metal ions preferentially from water than from sediments. The accumulation of metals
by plant was restricted to its roots as the translocation factor was less than unity.
Rhizofiltration was found to be the best mechanism to explain Typha
phytoremediation capability. In the second part of the study, the effectiveness of
Typha domingensis leaf powder for simultaneous removal of Al, Fe, Zn and Pb from
aqueous solution was assessed. Batch experiments were carried out. The sorption
process was found to be best described by the second order rate kinetics. The
applicability of three equilibrium isotherm’s models was investigated and was found
to follow the following order: Langmuir > Freundlich >Temkin, for all the studied
metal ions. A full 2° factorial design was then employed to obtain the best conditions
of biosorption. Three factors were screened namely: temperature, pH, and biosorbent
dosage. The factors were varied at two levels for each. The effects of each factor as
well as the interaction effects of the factors on the biosorption process were obtained.
The pH was found to be the most significant factor for the metal ions uptake. The
infrared spectra of native and exhausted Typha leaf powder confirmed ions-biomass
interactions responsible for sorption. Scanning electron micrographs confirmed the
porous nature of the biosorbent surface.
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