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Magnetic nanoparticles have been under intensive study due to their interesting properties. One of them, 

iron oxide has received great attention because of their potential applications such as drug delivery, 

transplantation of cell, catalyst, pigment, waste-water treatment, and hydrogen storage. Especially, 

hematite is thermodynamically the most stable iron oxide phase under ambient conditions and is easily 

synthesized in the laboratory. The physical and chemical properties of hematite largely depend on its 

size, shape, composition and structure[1], [2]. 

 

In this work, we were prepared various shapes of hematite. In order to obtain a certain shape of hematite, 

surfactants such as hexadecyl trimethyl ammonium bromide(CTAB), sodium dodecyl sulfate(SDS), and 

hexadecylpyridinium chloride(HPC) have been utilized. However, surfactants that adsorbed on the 

hematite were hard to be removed. In addition, a large amount of applied surfactants will increase the 

costs. This work proposes an easy method for the synthesis of hematite without the usage of any 

surfactants. The influences of the reaction conditions, such as the reactant concentration, reaction 

temperature, and reaction time, on the formation of a certain shape have been investigated.   

 

The materials thus synthesized was characterized by the following methods. The particle morphology 

and size were observed by scanning electron microscopy (SEM, HITACHI S4800) at acceleration 

voltage of 10kv. For sample preparation we attached the sample to a carbon tape and the surface was 

coated with Pt. Powder X-ray diffraction(XRD) analysis was carried out to identify the phase of the  

material using a Rigaku MiniFlexⅡ with Cu-Κα radiation(λ=1.5406Å ) at 30kV and 15mA, scanning  

from 20° to 70° at the speed of 0.02°S-1 

 

The cubic hematite particles with 100nm size have been prepared with FeCl3 and HCOONa without 

employing any surfactants. The time dependent experiment shows that rod hematite particles are first 

synthesized and then transformed into cubic hematite. The tubular hematite particles, with outer 

diameters of 100nm, inner diameters of 60nm, and lengths of 300-400nm, have been prepared with 

FeCl3 and Na3PO4. The time dependent experiment shows that spindle hematite particles are first 

synthesized and then transformed into tubular hematite. With use of any surfactants, hematite were 

successfully synthesized via a hydrothermal method[3]. Also using a sol-gel method[4], we have 

prepared cube, ellipsoid, peanut, and rod shape hematite particles. The shape of hematite could be 

controlled by additives, temperature, time and they were not synthesized in the range of nanometer size. 

  

In this study, controlling the shape and size of hematite is of great importance because of the shape and 

size-dependent properties of hematite. The shape and size of hematite can be controlled by changing the 

reactant concentration, temperature, time, additives, and synthetic methods. 
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Figure 1.  SEM images of synthesized cube hematite by hydrothermal method.  
 

 
Figure 2.  SEM images of synthesized tube hematite by hydrothermal method. 

 

 
Figure 3.  SEM images of synthesized hematite by sol-gel method. 


