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Phytoremediation of Sb, As, Cu and Zn from Contaminated Water by the Aquatic
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In this research, laboratory and field experiments were carried out to assess the capability of Eleocharis acicularis
to accumulate heavy metals and the effects of Si on the removal of these metals from water and accumulation in the
plant, and thereby to investigate its potential application as well as propose recommendations for Si supply in
phytoremediation and phytomining.

Elemental analyses of soil samples have been performed by particle—induced X-ray emission (PIXE) at the
Cyclotron Research Center, Iwate Medical University and X-ray fluorescence (Epsilon 5) at Ehime University. Plant
and water samples have been analyzed by ICP-MS (Perkin—Elmer ELAN 6000) at the Integrated Center for Sciences,
Ehime University.

The results of 2 lab experiments showed that the highest concentrations of Pb, In, Zn, Cu, Cd, Ga, Hg, Ag, and Tl in the
plant were 1120, 1080, 1010, 945, 894, 886, 514, 326, and 246 mg/kg dry wt., respectively. This is the first report of the
hyperaccumulation of In and Ga in any plant species. The results showed that the addition of Si helps to increase the
uptake rate of these metals from water by E. acicularis. The results of this experiment indicated that Si addition to
contaminated soil/water is strongly recommended for phytoremedition of Cu, Zn, Cd, Pb, and phytomining of Ga; however, it
should not be used for the uptake of Hg, In, Ag, and TI.

Plant samples, together with associated soil and water samples around the mine, in mine drainage areas, and along the
main stream, were collected in March and November of 2009 at Cho—Don mine. The highest concentrations of Pb, Zn, Mn,
As, Co, Cu, Cd, Ag, Cr, In, and Ni in soil samples from the site were 91800, 82100, 73300, 12600, 848, 715, 269, 186, 117,
96.7, and 48.4 mg kg™, respectively. The results indicate that hyperaccumulation levels (mg kg™' dry weight) were obtained
in Houttuynia cordata Thunb. (1140) and Pteris vittata L. (3750) for As, and in Ageratum houstonianum Mill. (1130),
Potamogeton oxyphyllus Miq. (4210), and P. vittata (1020) for Pb.

In the field experiment, E. acicularis was transplanted during 6 months at Cho—Don mine in Vietham. The highest
concentrations of Fe, Mn, Zn, Pb, Cr, Ni, Cu, Cd, Sb, Ga, Ag, In, and Tl in the shoots were 109600, 3920, 736, 152, 101, 35.7,
30.6, 2.89, 0.976, 6.75, 0.779, 0.062, and 1.44 mg/kg dry wt. This result indicated that E. acicularis show great potential for
phytoremediation of the site contaminated by multiple metals.
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