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We present the synthesis, characterization, and magnetic properties of hematite particles in a peculiar ï¿‰nanomedusaï¿‰ morphology.
�e particles were prepared from an iron-silica complex by a hydrothermal process in a solution consisting of ethyl acetate and
ethanol. �e particlesï¿‰ morphology, structure, and chemical composition were investigated by transmission electron microscopy,
powder X-ray di�raction, and scanning electron microscope equipped with an energy-dispersive X-ray spectrometer. �e ï¿‰hairyï¿‰
particles consist of a spherical-like core of about 100 nm diameter and �brous exterior composed of thin ï¿‰legsï¿‰ of 5 nm diameter
grown along one preferential direction. �e particlesï¿‰ cores are crystalline and undergo a magnetic phase transition to a weakly
ferromagnetic state at a temperature of 930 K that matches reasonably the Nï¿‰eel temperature of bulk hematite. However, unlike bulk
hematite that undergoes Morin transition to an antiferromagnetic state around room temperature and small hematite nanoparticles
that are superparamagnetic, the ï¿‰nanomedusaï¿‰ particles remain weakly ferromagnetic down to the lowest investigated temperature
of 2 K. Each particle thus represents a nanodimensional ï¿‰hairyï¿‰ ferromagnet in a very broad temperature interval, extending
much above the room temperature. Such high-temperature ferromagnetic nanoparticles are not frequently found among the
nanomaterials.

1. Introduction

Hematite [1] (�-Fe
2
O

3
) is the most stable iron oxide in air

under ambient conditions. It is widely used as a coloring
agent (pigment) for paints and the construction industry,
as a catalyst for industrial syntheses, and as one of the raw
materials for the iron and steel industry. Hematite is also used
in sensors for the detection of hydrocarbon gasses and carbon
monoxide. Due to magnetic character and biocompatibility,
hematite nanoparticles �nd medical applications in oncology
and as magnetic contrast agents.

Hematite is commonly found in nature and can also be
produced synthetically in the macrocrystalline and nanocrys-
talline state. Two common ways of producing crystalline

hematite particles in aqueous systems are via ferrihydrite in
weakly acid to alkaline media and by the hydrolysis of FeIII

salt solutions at low pH and at elevated temperature, the so-
called ï¿‰forced hydrolysis method.ï¿‰ �ese methods, as well
as other hematite synthesis methods, are reviewed elsewhere
(see, Ch. 20.2.7 of [1] and references therein). Hematite parti-
cles can be produced in a variety of morphologies, including
plates and discs, rods, spindles, spheres, ellipsoids, double
ellipsoids, rhombohedra, stars, cubes, and peanuts (see, for
a review, Ch. 4.2.5 of [1] and references therein). Each mor-
phology can be obtained by more than one synthetic route.
In the forced hydrolysis, unusual morphologies may be pro-
duced using mixed solvents: water/ethanol or water/ethylene
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