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Magnetite, Fe3Os, is one of the iron oxides that shows unique physical properties such as
ferrimagnetism and metal-insulator transition. It is also known as a catalyst for water gas shift
reaction. Comparing to the bulk, understanding of its surface properties are not yet matured. In this
study, we therefore aim to investigate surface structures, defects, and adsorption of gas molecules to
gain better understanding of catalytic properties of magnetite.

The first step of this project was setting up of a scanning tunneling microscope (STM) used for the
observation of the surface. We installed an ion gun for sputtering and heating stage for annealing
samples. Prepared Fes04(111) surface first showed a different structure from the one observed in the
early studies, which indicated reduction of the crystal during annealing. After optimization of the
annealing temperature, STM images showed Fe atoms aligned with six-fold symmetry, consistent with
the structural model. In addition, two types of hydroxyls dissociated from water molecules were also
observed. Nano particles of FesO4were also analyzed. One layer of nano particles with closed-packed
structure on a solid substrate was formed by drop-drying method. Catalytic reactions on nano particle
surfaces will be studied in the future.
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