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Abstract: Bulk-sized PbTiOs (PT), which is widely known as a high-performance ferroelectric oxide but cannot be fabricated
into a monolithic ceramic due to its high c/a ratio, was successfully prepared with a high tetragonality by partially substituting
Ni ions for Pb ions using a solid-state reaction method. We found that Ni-doped PT was well-fabricated as a bulk monolith with
a significant c/a ratio of ~1.06. X-ray diffraction on as-sintered and crushed samples revealed that NiTiOs secondary phase was

present at the doping level of more than 2 at.%. Scanning electron microscopic study showed that NiTiO3 secondary phase grew

on the surface of PT specimens regardless of the doping level possibly due to the evaporation of Pb during sintering. We
demonstrated that an unconventional introduction of Ni ions into A-site plays a key role on the fabrication of bulk PT, though
how Ni ion functions should be studied further. We expect that this study contributes to a further development of displacive

ferroelectric oxides with a high c/a ratio.
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Fig. 1. (a) Photograph of as-sintered specimens of pristine and Ni doped PT for comparison and (b) X-ray diffraction patterns of PNT100x
system with a magnified view of (001) and (100) peaks to present the c/a ratio (the peaks associated with the secondary phases, i.e., TiO2

and NiTiOs, were indicated).
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Fig. 2. Represented (a) surface and (b) fractured surface images of as-sintered PNT100x specimen, obtained using scanning electron
microscopy (SEM), as well as energy dispersive X-ray spectroscopy (EDS) line scanning profiles.
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Fig. 3. Scanning electron microscopy (SEM) images of fractured
surfaces of Ni doped PT (a) PNT2, (b) PNT4, (c) PNT6, and (d) PNTS.
The yellow arrow indicates the secondary phase, which is determined
to be NiTiOs phase.
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