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Environmental problem:

abandoned mining sites and

Metal root interactions
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v" Field experiment:
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Investigation scopes and analytical techniques

* Mineralogical characterization: XRD (X-ray diffraction).

* Metal distribution: bulk chemical analysis, SEM EDS (scanning electron

microscopy energy dispersive X-ray spectroscopy), UXRF-STXM (u-X-ray

fluorescence scanning transmission X-ray microscopy).

* Metal (Zn) speciation: XAS (X-ray absorption spectroscopy).




Biominerals from the roots to the leaves

Soil-root interface
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Rhizosphere: quartz, phyllosilicates, cerussite, galena, sphalerite




Element distribution and the biomineral rim at the
soil-root interface: SEM and uXRF-STXM

* Si and Al: mainly concentrated
in the epidermis.

* Zn and Fe: more
homogeneously distributed,
decrease in the inner part.
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Zn speciation (XAS) from the rhizosphere to the leaves

Linear combination analysis of XANES spectra

v’ 7n is hosted in several

100
80 coordination environments.
S
c 60 . .
2 4 v’ Evolution of Zn chemical
L 5 species form the geosphere
0 to the biosphere.
Rhizo Roots Stems Leaves
B Zn malate W Zn acetate hydrate
M Zn histidine O Zn citrate

Bl Zn sulphate heptahydrate B Hydrozincite
O Smithsonite




Conclusion

Synchrotron radiation-
based techniques are a
useful tool for investigating
processes at the
soil-root interface

Fundamentals for
remediation actions




