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Synthesis procedure and properties of NiFe,O, — BaTiO;composites
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NiFe,O4 (NF) powder was prepared by auto combustion method starting from nickel
and iron nitrates. After the process of self-ignition, fine precursor powder was thermally
treated at 1000 °C for 1h forming the nickel ferrite powder [1]. XRD analysis proved the
formation of well crystallized nickel-ferrite cubic spinel structure. Particle size distribution
measurements showed the existence of agglomerates. SEM micrographs presented nanometer
particles from 100 to 500 nm. Dger calculated from specific surface area was ~ 700 nm and
factor of agglomeration of obtained NF powder was ~ 27 %.

Cubic barium titanate (BT) powder was prepared by soft chemical method (modified
Pechini process). Spherical particles of around 75 nm were obtained in the BT powder [2].

Composites (NF-BT) with the general formula x NiFe,O, — (1-x) BaTiO3 (x = 0.2, 0.3,
0.5) powders were prepared by mixing previously obtained powders of nickel ferrite and
barium titanate in planetary ball mill for 24h. As a milling medium were used tungsten
carbide balls and iso-propanol. Powder was pressed and sintered at 1170 °C for 4 h and from
X-ray measurements the presence of NF and BT phases was detected. No secondary phases
were found. Magnetic measurements of composite materials were carried out and presented in
Table 1. Saturation magnetization moment of composite materials decrease with barium
titanate amount and the fields at which saturation occur increase with BT content. The
coercivity Hc (Oe) increases with barium titanate concentration in obtained multiferroic
material.

Table 1: Saturation magnetization moment, saturation fields, residual magnetization and coercive field for
NF and xNiFe,O, — (1-x)BaTiO; (x = 0.2, 0.3, 0.5) composite materials

SAMPLE Msat (emu/g) Hsat (KOe) M, (emu/q) Hc (Oe)
NF 48 2.9 2.5 14
NF-BT (0.5/0.5) 22 3.7 6.7 117
NF-BT (0.3/0.7) 12 3.9 5.3 151
NF-BT (0.2/0.8) 5.6 4.8 2.3 194
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