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Introduction

Rare earth elements (REEs), or lanthanides, are
essential components in various technological
products (magnets, lasers, etc). We sought an
environmental signature for the action of
bacterial lanthanide metallophores
(lanthanophores) in soil by examining the
relative extractability of soil REEs using various
acids and chelators. Four compounds potentially
simulating a lanthanophore were chosen for
extractions: diethylenetriaminepentaacetic acid
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* Do chelators have unique fractionation patterns
in soil based on denticity and functional groups? la Cée Pr Nd Sm Eu Gd Tb Dy Y Ho Er Tm Yb Lu
* Can patterns be distinguished with quantitative Lanthanide
measures?
Methods
- Supernatants

Samples were
centrifuged at 14000
rpm for 14 minutes

Samples were shaken
with extractants for
30 minutes

Soils were collected from the
Calhoun Critical Zone
Observatory

were diluted and
analyzed with an
ICP-MS
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DTPA+Mehlich
Il extracts
nearly all )
available REEs.
MiIIl extracts

' Water Extracts I

hold similar
patterns and
extraction
potential.
Increasing
denticity
increases
extraction.
Carboxylate
groups are
better than
hydroxamate
groups at
extraction.
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La and Lu represent
the light and heavy
REEs respectively.
With Mlll as a
solvent we see even
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Samarium Europium
150.36 151.964
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Fig. 2

Y:Ho ratios
quantitatively
demonstrate
differences in
fractionation
patterns.
Oxalate is
different from
Mill and
DFOB+MIll by
this metric

DFOB

extraction of REEs.
Water extracts show
greater ligand bias
for different REEs

Oxalate DTPA
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Dy Ho Er Tm Yb Lu

Dysprosium Holmium Erbium Thulium Ytterbium Lutetium
158.925 162.500 164.930 167.259 168.934 173.055 174967
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Conclusions

- Environmental signatures of extractants
are distinct

- DFOB patterns reflect their solvent,
indicating their poor REE affinity

* Increasing denticity increases REE
extraction

- Carboxylate functional groups are more
effective than hydroxamate groups at REE
extraction

- Atypical anomalies may better reflect the
differences between fractionation
patterns
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