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Measurement of arsenic distribution in a frond of a hyperaccumulator fern
Using SR-XRF analysis

Abstract

Phytoremediation, the technology using plants to reduce or remove pollutants from
environment, is attractive because of its low cost and low environmental impact. Pteris
vittata L. is a well known arsenic hyperaccumulating fern. The fern is a strong candidate for
use in commercial phytoremediation and has already been used to clean up a number of
arsenic-contaminated sites.

It is peculiar that P. vittata can complete its lifecycle despite hyperaccumulating arsenic, a
toxic heavy metal, in its plant body. To reveal the mechanism of hyperaccumulation, each
process of metal accumulation must be understood as a continuous flow of the element
between the plant tissues and/or individual cells. For this purpose, synchrotron radiation X-
ray fluorescence analysis is very useful. This report shows the distribution of arsenic in
fronds of P. vittata examined by SR-XRF imaging, and the valence change in a plant body
revealed by the As-K edge u-XANES spectra.
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