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1 - Introduction:

In the last decade, investigation on magnetic nanomaterials
especially magnetite and magnetic ceramics with metal-
Fe204 composition and spinel structure have attracted lots
of attention due to their applications.

Cobalt ferrite (CoFe,04) with spinel structure and has
the face center cubic structure. In this structure, Cations
(Fe+3 and Co+2) are located in octahedral and tetrahedral
spaces of lattice, and oxygen anion (O-2) is distributed in
a single cell. CoFe;O4 has particular optical properties,
medium supersaturation and high anisotropy energy has
been used to produce optical fibers, highly sensitive
sensors, magnetic resonance imaging, and solar cells.
There are several methods for the synthesis of CoFe,O4
nanoparticles, such as hydrothermal, solvothermal,
mechanical alloying, combustion, and sol-gel methods. In
this study, CoFe,O4 was synthesized by Co-precipitation
method. Co-precipitation is a simple, fast, and low-cost
method. The Precursors used in this method consist of
chlorides, sulfites, nitrates and usually, alkaline hydroxide
such as NaOH, KOH, LiOH, and ammonium are used as a
reduction. The physical properties of CoFe204 are related
to particle size, shape, average crystalline size, chemical
compound, and all of them are affected by Co-precipitation
parameters such as PH, Precursors concentration and
temperature. To achieve high supersaturation, high
reaction temperature was selected. Synthesis was done at
80, 90, 100 and 110 °C.

3- Method

10 ml NaOH (1M) was added to the salt solution
containing 100 ml FeClz (1M) and 100 ml CoCl, drop by
drop at the certain reaction temperature. Synthesis was
done at 80, 90, 100 and 110 °C. Products washed with
distilled water and ethanol, then centrifuged 15 min with
3000 rpm and finely dried at 100 °C about 18 h.

4- Results
According to the obtained XRD pattern, spinel CoFe;04
was successfully synthesized at all temperature reactions.

By increasing the reaction temperature, XRD peak
intensities and crystallinity degrees increased. Also, Deby
Sherer calculations show average crystallite size enhanced
from 37 to 90 nm by increasing the synthesis temperature
reaction. According to the FTIR, it is observed peaks at
603 cm-1 and 402 cm-1 related to the (Co+2, Fe+2)- O-2
in tetragonal and octahedral sites respectively. The
intensity of peaks increased by increasing reaction
temperature. The peaks were observed at 1639, 1500, and
1334 cm-1, which are related to H-O-H bands decreased
by increasing the reaction temperature. A peak at 3440 cm-
1 was observed that indicated stretching O-H and
decreased by increasing reaction temperature. Decreasing
the O-H and H-O-H bands was shown at the higher
reaction temperature, ion exchange reaction was better
carried out and purity of particles increased. SEM pics
show the morphology of particle is angular, irregular.
Also, agglomeration was absorbed that its duo to the
magnetic supersaturation. The results of VSM show that
by increasing the temperature reaction, supersaturation
increases from 32 to 71.5 emu/g.

5- Conclusion:

According to the obtained XRD results, spinel CoFe;O4
made at all different temperature reactions. Average
crystallite size enhanced from 37 to 90 nm by increasing
the temperature reaction. The results of VSM show by
increasing temperature, supersaturation increased from 32
to 71.5 emu/g.
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Figure 1: XRD patterns of sample at different temperature
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Figure 2: FTIR graphs of samples at different temperature
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Figure 4: VSM loops of samples at different temperature.
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Synthesis and characterization of cobalt ferrite via co-precipitation method

Zahra Yousefi Sayeed Abdolkarim Sajjadi Samaneh Sahebian

Abstract: Cobalt ferrite is a magnetic material with a spinel structure, and because of medium saturation, magnetic
anisotropy, and interesting optical properties, have a wide range of applications. This study investigated the effect of
reaction temperature on co-precipitated cobalt ferrite's structure and magnetic properties. For this purpose, samples
were synthesized at 80, 90, 100, and 110 °C. KOH 1 M, Cobalt chloride, and iron chloride at the ratio of 1:2 were used
to synthesize cobalt ferrite. For the investigation structure of crystals, scanning electron microscopy (SEM), X-ray
diffraction, Fourier transformed infrared spectrometer (FTIR), and Energy Dispersive Spectroscopy was done. A
vibration sample magnetometer was used to study magnetic properties. By increasing reaction temperature, average
crystalline increased from 37 to 90 nm, and supersaturation increased from 32 to 71.5 emu/g. Results showed the purity
of cobalt ferrite improved with increasing reaction temperature.

Key Words: Cobalt ferrite, Co-precipitation, Magnetic properties.
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