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Introduction

« Magnetic Fe/FeO, nanocubes find numerous
applications Iin spintronics, sensorics, magnetic
manipulations, and biomedicine;

* Modifications of their morphology and atomic
structure enables possibility to tune the
magnetic properties for particular applications;

* |t has been recently shown that the nanocubes
after reduction of the oxide using hydrogen
plasma treatment shows 30% reduction with
respect to the bulk value of the saturation
magnetization M, = 1.2 x 10° A/m [1]
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Experimental

Reduction of FeO,

Oxygen plasma (O-plasma) treatment to remove organic ligands;

 Hydrogen plasma (H-plasma) treatment to remove the oxide shell;

* Auger electron spectroscopy (AES) to confirm the change of chemical
states in-situ after the plasma treatments;

* Transfer of the nanocubes into transmission electron microscope (TEM)
under vacuum conditions and high resolution TEM (HR-TEM) study of
structural and morphological changes.
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Auger electron spectroscopy of the nanocubes before and after plasma treatment

As prepared sample. See details bellow
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Hydrogen plasma treatment
* Pressure 0.05 mbar

« Power25W

* Duration (1) 1.5 hours
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Conclusions

« The remanent magnetization estimated from
holographic images is Mg = 2 x 10° A/m;

« Low remanence might be a sign of complicated
magnetic state;

 Non-uniform magnetization in the remanent state
confirms observed decrease of magnetocrystalline
anisotropy [1,3] which might be due to the
recrystallization after the plasma treatment.

TEM study of the morphology and atomic structure of the nanocubes
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- a-Fe core / y-Fe,O; shell » Further oxidation, increase of the < Recrystallization at the surface
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HRTEM confirms the recrystallization
of the nanocubes

» Powder diffraction does not
show structural changes
comparing to the as-grown
nanoparticles

* The nanocubes consist of two
phases: a-Fe and y-Fe203 or
Fe304

2 1/nm TEM transfer holder in

UHYV plasma chamber
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Synthesis of the nanocubes [2]

« lron (ll) stearate (1.24 g) and sodium oleate (0.1 g) were mixed with oleic acid (10g):

 Degassing for 1 hour at 100°C;

« The solution was heated to 380°C at the rate of 5°C/min with vigorous stirring. The reaction mixture was
maintained at this temperature for 1 hour. All process was done under a continuous Argon flow.




