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I. Introduction
Systems made of iron oxides nanoparticles, have an enormous potential towards applications in several areas such as magnetic recording technology, pigments, catalysis [1], biosensors, drug delivery, magnetic resonance imaging etc. It is well known that magnetite is a naturally occurring ferrite mineral with magnetic properties and has an inverse spinel structure [2]. 
II. Experimental
A. Materials
The following chemical precursors were used for magnetite synthesis: FeCl3∙6H2O (Aldrich, 98%), FeSO4∙7H2O (Aldrich), and ammonia solution (Chempur, 25%).
B. Method
Magnetic nanoparticles Fe3O4 were prepared using coprecipitation method [5]. An argon flux was used to deoxygenate water to prevent Fe2+ oxidations. A coprecipitation in alkaline media starting a mixed FeSO4∙7H2O/FeCl3∙6H2O solution with a molar ratio of Fe2+/Fe3+ = 0.5 (10 ml 0.0125 M Fe2+ and 20 ml 0.0125 M Fe3+ in 200 ml distilled water). 50 ml of 1 M aqueous ammonia were added (pH 10). After precipitation the iron oxide nanoparticles were washed with ethanol. Particles were then dried at 45°C for 24 h.
C. Characterization
The as-prepared Fe3O4 nanoparticles were characterized with various instruments such as scanning electron microscopy (SEM), X-ray diffraction (XRD), differential thermal analysis (DTA) and Fouries transform infrared spectroscopy (FTIR). 
III. Results
A. X-ray power diffraction
Figure 1 shows the XRD pattern of the sample, which is quite identical to pure magnetite, indicating that the sample has a cubic crystal system. The mean particle diameters were also calculated from the XRD pattern [6] according to the linewidth of the (3 1 1) plane refraction peak using Scherrer Eq. (1): 
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The estimated average size of the Fe3O4 nanoparticles is about 10 nm.
B. SEM image of Fe3O4 nanoparticles
Figure 2 shows the SEM image of the Fe3O4 nanoparticles. According to the SEM images, the agglomeration is very strong. The agglomeration is due to the Van der Waals force between the particles.
C. FTIR spectra of Fe3O4 nanoparticles
Figure 3 shows FTIR spectrum of Fe3O4 nanoparticles. The characteristic absorption of Fe3O4 was at 594.08 cm-1 relates to Fe-O bond [7]. 
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Fig. 1. XRD pattern of Fe3O4 nanoparticles. 
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Fig. 2. SEM micrograph for  Fe3O4 nanoparticles.
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Fig. 3. FTIR spectrum of Fe3O4 nanoparticles.

IV. Conclusion
Magnetite nanoparticles were synthesized by coprecipitation method. XRD results indicante that the average size of particles was 10 nm and that particles are purely Fe3O4 nanoparticles. The presence of magnetite functional groups has been confirmed through FTIR spectrum. 
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