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Piezoelectrics materials have been in use commercially for several decades, but it has

been only in the past decade that many developments and the rapid growth have shown. This is in
part connected to large number of modern technological applications such as multilayer capacitors,
actuators, motors, micropositioning systems. For a lengthy period of time, Pb-based piezoelectric
such as Pb(Zr,,Ti, )O3 (PZT) has dominated due to its exceptional piezoelectric response at the
composition close to the morphotropic phase boundary (MPB). A large number of applications of
PZT yield an every greater amount of Pb into the environment. As a consequence, a large number
of efforts have been conducted over a wide area of researchs in search for materials which could
be used to replace Pb-based piezoelectric. Among many promising candidates, Bi-based
compounds have stimulated great interest due to its various similarities in chemistry as Pb which
results in an improvement in piezoelectric properties. Here we focus on a mixed B-site Bi
compounds, Bi(Mg,,Tiy»)O3 (BMT) which has been shown as being one of the promising
candidates to be lead free ferroelectric materials. BMT has reported as having the same structure

as the antiferroelectric PbZrO;. However, results from experiment have shown the BMT X-ray



refinement cannot distinguish the structure between Pbam and Pnnm but the octahedral tilting
analysis suggested the Pbam being the spacegroup BMT. This stimulated our interest in
investigating and verifying the structure of BMT by mean of the theoretical tool, density functional
theory.

We used first principles supercell calculations to reexamine the atomic coordinates of
crystalline Bi(Mg4,,Ti42)O3 from the X-ray diffraction for Pbam and Pnnm supercells. The
calculations show the difference in atomic positions up to 0.5 angstrom in which the most deviation
appears in O atom for Pbam supercell and metal cations in Pnnm supercell. The features of the
octahedral rotation/tilting agree well with the X-ray results. The calculated structures are further
analyzed with pair distribution function showing that the most significant changes are in the local Bi
coordinate for Pnnm and O for Pbam. Calculated electric field gradient are also reported. The

results are discussed in relation to the structure of PbZrOs.
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