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Synthesis techniques for mixed cation/anion oxides with varieties of functionalities
depending on their chemical composition in the form of epitaxial thin film are essential from
the viewpoints of both basic science and application. In this study, synthesis routes for a
mixed cation oxide SrTiO; and a mixed anion oxide BiOX (X=ClI, Br, and I) by facile solution
processes were developed. A bimetallic complex containing Sr and Ti in the composition
ratio of 1:1 was synthesized and SrTiO; epitaxial thin films were successfully synthesized by
drop casting method using its aqueous solution as a precursor. On the other hand, BiOX
epitaxial thin films were synthesized, for the first time, by mist chemical vapor deposition
method using organic solvent solutions of BiXs.
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Fig.1. Synthetic scheme of Perovskite Oxides via Sr —Ti and La — Ti Bimetallic Peroxo Complexes
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Fig.3. Mass spectra for the (a) Sr—"Ti and (b) Fig.4. Solid-state structure of the Sr — Ti complex
La—Ti complexes. determined by single-crystal XRD.
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Fig.5. Powder XRD patterns for La-doped SrTiO;
synthesized in the (a) oxidative and (b)
reductive conditions. The black and color
curves are measured and simulated
patterns, respectively.
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Fig.6. La content dependence of lattice constant of
La-doped SrTiO; synthesized in the
oxidative and reductive conditions.
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Fig.7. Temperature dependence of the electrical

resistivity for La-doped SrTiO; with various
La contents x synthesized in the reductive
condition. The inset shows the resistivity at
300 K as a function of the La content x.
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Fig.8. (a) XRD 0 —2 6 patterns of SrTiO; epitaxial
thin films. The inset shows a rocking curve
around 200 diffraction for the SrTiO3
epitaxial thin film on the LSAT substrate. (c)
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Fig.9. (a) X-ray diffraction 6 -2 6 patterns of
BiOX (X = Cl, Br, and I) epitaxial thin
films. (b—d) Rocking curves around the
(d) BiOC1 003, (e) BiOBr 003, and (f) BiOI
004 peaks for BiOX epitaxial thin films.
The black circles and red curves denote
experimental data and fitting curves,
respectively.
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Fig.11. XPS spectra of (a—c) BiOCl, (d-f) BiOBr,
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Table 1. Lattice constants of BiOCl, BiOBr, and BiOlI epitaxial thin films grown at the optimum
temperatures and bulk specimens.

BiOCI BiOBr BiOI
a(A) c(A) a(A) c(A) a(A) c(A)
on STO 3905 | 7.337 | 3.905 | 8.168 | 3.995 | 9.174
(a=13.905 A) ' ' ' ' ' '
on LSAT
3868 | 7.403 | 3.919 | 8.103 | 3.996 | 9.129
(a=3.868 A)
Bulk?® 3892 | 7.375 | 3.927 | 8106 | 3.995 | 9.151
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