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Abstract
The growth of BiFeO3 thin ﬁlms were spin-coated onto Pt(1 1 1)/Ti/SiO2/Si(1 0 0) substrates. The crystal structure of the BiFeO3
annealed at 500 1C was determined to be rhombohedral of R3c space group with its lattice constants a0 ¼ b0 ¼ 5:5728 Å, c0 ¼ 13:8412 Å,
respectively. The Bragg factors RB and RF were 8.79% and 4.85%, respectively. Scanning electron microscope (SEM) pictures revealed
that the matrix is uniform and no segregation of impurity phase was detected. Auger electron spectroscopy (AES) analysis indicated that
the sample is chemically homogeneous with Bi/Fe atomic percent ratio being close to 1. Images of atomic force microscopy (AFM) show
that their root-mean squared and average values of the surface roughness of the ﬁlm were 34.3 and 27.3 Å, respectively. The differential
scanning calorimetry (DSC) curve indicates a phase transition at a temperature of 354 1C. The ﬁlm shows well-saturated weak
ferromagnetic hysteresis loop with maximum magnetic ﬁeld of 10 kOe at room temperature.
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1. Introduction
Bismuth ferrite (BiFeO3, BFO) is a multiferroic material,
which has recently attracted attention due to the fact that
its ferroelectric properties are very much enhanced in the
thin ﬁlm form [1–3]. A remanent polarization is 73 mC/cm2
for a maximum applied voltage of 4 V [4]. Various
preparation methods have been developed, including
sputtering, pulsed laser deposition, metallorganic chemical
vapor deposition and so on. The sol–gel technique has
emerged in recent years as a versatile method for
synthesizing different inorganic materials. Apart from the
advantage of low temperature processing a sol–gel route
makes it possible to obtain nano-particle materials [5].
Though the sol–gel process has made an impact on
materials technology, the high cost of alkoxides appears
to be a hindrance to its large-scale use in preparing
conventional materials. In this work, the sol–gel method
was used to grow bismuth ferrite on a Pt(1 1 1) layer, and
crystallographic and magnetic properties of bismuth ferrite
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thin ﬁlms have been determined using an X-ray diffractometer (XRD), a vibrating sample magnetometer (VSM),
thermal analysis such as thermogravimetry analysis (TGA)
and differential thermal analysis (DTA), atomic force
microscopy (AFM), Differential scanning calorimetry
(DSC), and Auger electron spectroscopy (AES) as well as
scanning electron microscope (SEM).

2. Experimental
BiFeO3 thin ﬁlms were prepared by a sol–gel
method. Appropriate portions of Bi(NO3)3  5H2O, and
Fe(NO3)3  9H2O were used as starting materials and
dissolved in acetic acid, ethanol, and distilled water with
the stoichiometric ratio Bi/Fe ¼ 1/1. Ethylene glycol was
added to the solution as a drying control chemical agent, in
order to restrict the cracking of thin ﬁlms before spin
coating. BiFeO3 thin ﬁlms were spin-coated on Pt(1 1 1)/Ti/
SiO2/Si(1 0 0) substrates, dried and then heated in air at
various temperatures. The ﬁlms were annealed in the
range of 400–700 1C in air for 1 h and characterized with an
XRD using CuKa. The magnetic moment of the ﬁlm was

