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Development of suitable hydroponics system for phytoremediation of arsenic

contaminated water using an arsenic hyperaccumulator plant Pteris vittata
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Abstract:

In this study, we found that high performance hydroponics of Arsenic-hyperaccumulator fern Pteris

vittata is possible without any mechanical aeration system, if thizomes of the ferns are kept over the water surface
level. It was also found that very low nutrition condition is better for root elongation of P. vittata that is an
important factor of the arsenic removal from contaminated water. By the non-aeration and low-nutrition
hydroponics for four months, roots of P. vittata were elongated more than 500 mm. The result of arsenate
phytofiltration experiments showed that arsenic concentrations in water declined from the initial concentrations (50
ug/L, 500 ug/L and 1000 ug/L) to lower than the detection limit (0.1 ug/L) and about 80% of arsenic removed
was accumulated in the fern fronds. The improved hydroponics method for P. vittata developed in this study
enables low cost phytoremediation of arsenic contaminated water and high-affinity removal of arsenic from water.
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Initial As amount in water

Final As amount in water (without fern)

Final As amount in water (with Fern 1)
Final total As amount in Fern 1
Final As amount in Fronds of Fern 1
Final As amount in Rhizomes of Fern 1
Final As amount in Roots of Fern 1

Final As amount in water (with Fern 2)
Final total As amount in Fern 2
Final As amount in Fronds of Fern 2
Final As amount in Rhizomes of Fern 2
Final As amount in Roots of Fern 2

As Amount, mg/tank Recovery, %
21.6+0.443 (Initial amount=100)
21.1+0.608 97.7+2.81

0.003 +0.003 0.014+0.013
18.7+2.89 86.6+134
16.2+2.23 75.0+10.3
2.12+0.687 0.81+3.18
0.35+0.066 1.62+0.306

0.017+0.002 0.079 £0.009
20.1+0.661 93.1+3.06
19.1+0.689 88.4+3.19
0.87+0.047 4.00+0.218
0.19+0.017 0.88+0.08
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