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EXAFS study on hematite nanocrystals: Size-dependent Fe-coordination and
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(English)

Iron-oxides and -hydroxides ubiquitously occur on the Earth surfaces. Due to their high
affinity to toxic metals, the iron oxides and hydroxides have been considered an important
media in controlling mobility of toxic metals in the environment. Besides the environmental
prospective, hematite has also been recognized an important semi-conductor material. Because
hematite tends to occur as nanoparticle in nature, it is necessary to understand the nano-size
effects of its physico-chemical property. This study has employed XAFS analysis on hematite
nanoparticles that were synthesized with controlling the sizes as ~7 nm and ~38 nm. The
XANES spectrums exhibit slight differences between the ~7 nm-sized and ~38 nm-sized
nanoparticles, suggesting that the electronic structure in ~7 nm nano-particles are different
from that of the bulk-sized hematite. In addition, a slight distortion of the hematite structure is
expected to observe in 7 nm-nanoparticle. Such characteristics of electronic structure and
crystal structure in smaller fraction of hematite should be of great importance in controlling
the interaction with soluble toxic metals and the bulk rock. Consequently, our results would
provide fundamental knowledge in terms of environmental process on the Earth surfaces as
well as its industrial application as semi-conductor materials.
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