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Oxide-ion conductors, which include
pure ionic conductors and mixed oxide-ion
and electronic conductors, attract signifi-
cant interest because of their varied uses
in oxygen separation membranes and cath-
odes for solid-oxide fuel cells (SOFCs). For
further development of oxide-ion conduc-
tors is investigating materials with new
types of structures. Recently, we have dis-
covered a new structural family of oxide-
ion conductor based on NdBaInO4, a mon-
oclinic P21/c perovskite-related phase with
a layered structure. In this study, we have
successfully improved the oxide-ion con-
ductivity of NdBaInO4 by Sr doping at the
Nd site, and its crystal structure was in-
vestigated from the high-temperature neu-
tron diffraction data in order to investigate
the origin of the higher oxide-ion conduc-
tivity for the Sr-doped composition. High-
temperature angle dispersive-type NPD
measurements (maximum temperature of
800 ◦C; wavelength = 1.83432(4) Å) of
Nd0.9Sr0.1BaInO3.95−δ were performed us-
ing the neutron powder diffractometer
HRPD with a vacuum furnace installed at
HANARO reactor, KAERI, Korea. The ob-
tained neutron diffraction data were ana-
lyzed by Rietveld method using the pro-
gram RIETAN-FP. The final result of the Ri-
etveld refinement of Nd0.9Sr0.1BaInO3.95−δ

at 800 ◦C is shown in Figure a. The
crystal structure of Nd0.9Sr0.1BaInO3.95−δ

at 800 ◦C comprises the A rare earth
structure A2O3 ((Nd,Sr) 2O3) and the per-
ovskite (A,A′)BO3 ((Nd,Sr) 2/8Ba6/8InO3)
units (Figure b) which belongs to the same
structural family as NdBaInO4. Here, A
and A′ are relatively larger cations and B is
a smaller cation. From the crystal structure
analysis of Nd0.9Sr0.1BaInO3.95−δ, we have
confirmed that there are oxygen vacancies
in this structure. Thus, the increase of the

oxide-ion conductivity is mainly attributed
to the increase of the carrier concentra-
tion. Furthermore, the diffusion path-
ways of oxide ions in the crystal struc-
ture of Nd0.9Sr0.1BaInO3.95−δ were investi-
gated by the bond valence based energy
calculation. The calculation indicated the
two-dimensional oxide-ion diffusion in the
A2O3 ((Nd,Sr) 2O3) unit. This result is pub-
lished in J.Mater.Chem.A, 2015, 3, 11985-
11990.

Fig. 1. Figure (a) Rietveld pattern and (b) refined
crystal structure of Nd0.9Sr0.1BaInO3.95−δ at 800 ◦C.
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