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Composite between two ferroelectric
materials has attracted much attention be-
cause of the enhancement of dielectric
as well as piezoelectric properties in the
region of Morphotropic Phase Boundary
(MPB). Among many composite materi-
als, BiFeO3-PbTiO3 system has been in-
tensively studied because the possible en-
hancement of multiferroic properties due
to the antiferromagnetism of BiFeO3 and
ferroelectricity of PbTiO3. Although struc-
tural studies have also performed already
and reported so far, there are still some con-
troversies about the magnetic and dielec-
tric phase diagrams as well as about the ex-
istence of MPB region.

In the present study, we performed X-
ray and neutron powder diffraction (XPD
and NPD) studies of (1-x)BiFeO3-xPbTiO3
composite (0 ≤ x ≤ 0.5) to investigate
the detailed crystal and magnetic struc-
ture as a function of x and to verify the
existence of MPB region. Powder speci-
mens were prepared by solid state reaction
under T = 900◦C with 48 hours. XPD
experiments were carried out at our lab-
oratory and NPD experiments were per-
formed at High Resolution Powder Diffrac-
tometer HRPD installed in HANARO re-
actor of KAERI. Crystal structure analyses
were carried out by using both the XPD
and NPD data simultaneously.

Figure 1 shows NPD profiles for several
x of (1-x)BiFeO3-xPbTiO3. As shown in
Fig. 1 (a), magnetic Bragg peak disappears
around x = 0.5. On the other hand in
Fig. 1 (b), superlattice peak indicating the
R3c space group disappears above x =0.33,
suggesting that the structural phase transi-
tion from Hexagonal to tetragonal occurs.
At x = 0.33, antiferromagnetic order and
tetragonal structure coexist. Note that pure

PbTiO3 has a same tetragonal symmetry
but non-magnetic, indicating that around
x = 0.33, new structural and magnetic
phase appear. However, no lower symme-
try phases such as orthorhombic and mon-
oclinic have been observed in the present
study, suggesting that there is no MPB re-
gion in this system. Previous report sug-
gests that at x = 0, the space group was
identified as monoclinic Cc. However in
our study, crystal structure of x = 0 can be
solved with hexagonal R3c which is higher
symmetry than Cc. XPD and NPD exper-
iments with higher resolution are required
to settle these contradictions.

Fig. 1. NPD profiles as function of x for (a) magnetic
reflection and (b) superlattice reflection
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