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Removal of Heavy Metals using Aquatic Plant
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Lee, Sang-Ho - Lee, In-Koo

Abstract

Pistia stratiotes(Water Lettuce) can be applied to remove inorganic pollutants from the wastewater for the
advanced treatment. This study attempts to remove heavy metals from the secondary treated wastewater.
Three different initial concentrations of heavy metals were applied as 0.5, 1.0 and 1.5 mg/L for Lead(Pb)
and Chromium(Cr(VI)). In addition, the removal efficiency for the mixture of Lead and Chromium was
also observed. The removal efficiency of Pb was in the range of 41.0~72.0% for Pb and it was in the
range of 25.0~30.0% for Cr(VI) by Pistin stratiotes. The plants placed in static systems were able to
remove the heavy metals in a few days of exposure. However, it was observed that the heavy metals
affected produce phytotoxic effects on plants resulting in inhibition of chlorophyl synthesis, decrease in
biomass production, and finally plant necrosis. The removal efficiencies of Pb and Cr(VI) by Pistia
stratiotes were increased with plant growth.
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a) Control b) Pb alone ¢) Cr(IV) alone d) Mixture of
Pb and Cr(VI)
Fig. 1. Arrangement of batch type system to observe

the removal efficiency of heavy metals in the
simulated wastewater.
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Fig. 2. Removal efficiencies of Pb(a) and
Cr(VD)(b) in the culture medium.
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Fig. 3. Removal efficiencies of Pb(a) and Cr(VI)(b) for the
mixture of Pb and Cr(VI) in the culture medium.

Table 1. Total removal efficiencies of Pb and Cr(VI) in
case of sole pollutant and mixture.

Removal Pb
S . Cr(VI)
effciencies (mixture .
. Cr(Vl) (mixture of
Initial Pb alone of Pb
alone Pb and
an
Cr(VI)
Cr(VI)
0.5 41.0 25.0 6.8 6.0
1.0 43.5 275 9.2 9.5
15 72.0 30.0 259 184
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Fig. 4. pH changes of wastewater for the simulated

concentrations of Pb(a), Cr(VI)(b) and mixture of
Pb and Cr(VI)(c) with Pistia Stratiotes.
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Table 2. Growth change of Pistia Stratiotes for the
simulated wastewater polluted by Pb and Cr(VI)

Wet weight of Pistia

Initial .
. stratiotes (g)
Item  concentratio 0 1 ’ 3 4
n (mg/L)

day day day day day
Control 7991 7.833 7.927 8.182 7.924
0.5 8.044 8.169 8.278 8.607 8.651

b 1 8.101 8292 8421 8.335 8.907
1.5 8.444 8.838 8.835 9.528 9.466

Control  8.025 8.163 7.982 8136 8.407

Cr(vI) 0.5 8.237 8277 8.073 8.489 8.982
1 8.189 8302 8.386 8.705 8.378

1.5 8.582 8355 8573 8983 8.247

mixture Control 7994 8.071 8.373 8.413 8521
of Pb 0.5 8.379 8584 8.714 9.007 8.926
and 1 7.943 8.005 8.535 8.421 7.832
Cr(VI) 15 8.598 8.446 7.697 7.819 7.241
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