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Mixed oxide-ionic and electronic conduct-
ing ceramics (MIECs) are attracting much
interest as materials for oxygen separation
membranes. Oxygen can permeate through
MIECs membranes when a gradient of
oxygen chemical potential exists. A2BO4-
based oxides with K2NiF4-type structure
have extensively been studied as new
mixed ionic-electronic conductors, where
A and B are cations. The development of
improved MIECs requires a better under-
standing of the mechanism of ionic conduc-
tion, and crucial to this is a comprehensive
knowledge of the crystal structure. It was
speculated that the oxide ion conduction
in the A2BO4-based oxides occurs by dif-
fusion of excess oxide ions along the rock-
salt-type AO layers.

We chose Pr1.9NiO4 because
this is the mother material of
Pr1.9(Ni0.75Cu0.25)0.95Ga0.05O4+x with
extremely high oxygen permeation rate.
The Pr1.9NiO4+x sample was prepared by
a solid-state reaction method at 1300 oC
for 6 h in air. Neutron powder diffraction
data were in situ measured from room
temperature to 1000 oC using a furnace
and a 150 detector system HERMES with
1.84780� neutrons.
Space groups of Pr1.9NiO4+x were identi-
fied to be the orthorhombic Cmca at room
temperature and tetragonal I4/mmm at
1000 oC, respectively (Fig. 1). The reliability
factors in Rietveld analysis of Pr1.9NiO4+x
at room temperature and 1000 oC were
Rwp=8.27%, RB=1.35%, and RF=0.80%,
Rwp=5.96%、RB=1.53%、and RF=1.02% re-
spectively. Refined unit-cell parameters

were a = 5.3862(4) �, b = 12.44050(11) �,
c = 5.4472(5) �, a = b = 3.8833(3) �, c
= 12.6286(11) � at room temperature and
1000 oC, respectively.

Fig. 1. Rietveld patterns of neutron diffraction data
of Pr1.9NiO4+x taken at (a) room temperature and
(b) 1000 oC.
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