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ABSTRACT

Lead is one of the heavy metals that causes many environmental problems
especially in water resources. Based on earlier reports on lead removal and
bioaccumulation, many aquatic plants are used widely to remove this metal from
contaminated resources. Four species of aquatic plants, Ceratophyllum demersum,
Hygrophila difformis, Cabomba caroliniana, and Ludwigia hyssopifolia were used to
treat lead contaminated water with various factors: Pb(NOs3), concentration (0 as
control group, 0.1, 1, and 10 ppm), exposure time (0, 3, 6, 9, 12, and 15 days), pH (3,
5, 5.7 as control group, and 7), chelators (0.5, and 1 uM of both EDTA and HEDTA),
and bicarbonate (HCOs*) (0.5, and 1 pM). The results were shown as percentage
relative growth, lead concentration in plants (mg/kg dry weight), lead remaining in
residual solution (mg/L), percentage removal, and bioconcentration factor (BCF).

The results revealed that H. difformis and L. hyssopifolia showed the highest and
lowest relative growth at each concentration, respectively. Lead accumulation
increased according to the initial concentration and varied depending on plant species.
At very low concentration (0.1 ppm), H. difformis showed the highest accumulation
(348 mg/kg dry weight after 9 days of exposure). But at higher concentration, C.
demersum showed substantial accumulation. All four plant species showed the
reduction in BCF, and percentage lead removal when lead concentration was
increased. Lead uptake and accumulation were highly pH dependent, decreasing with
pH. Good performances were obtained at pH 3. The addition of chelators showed a
significant decrease in lead uptake and accumulation in all plant species. The
bicarbonate seemed to play a role in the chemical stabilization of lead and
consequently in a decrease of lead uptake and accumulation.

This study could be applied for removal of lead in contaminated water resources.
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