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Solid materials with high oxide-ion dif-
fusivity are of vital interest in materials sci-
ence due to their potential applications of
such materials in batteries and solid-oxide
fuel cells. It is important to understand the
ionic transport behavior of the solids and
to relate their crystal structure to ionic con-
ductivity in order to design and develop
new oxide ion conductors. Lanthanum sil-
icates La10-xSi6O26+d having apatite-type
structure are one of the promising groups
exhibiting significant oxide ion conductiv-
ity. Two kinds of conduction pathways, a
direct linear path through the hexagonal
[0,0,z] channel and a non-linear sinusoidal-
like path through interstitial oxide ion site
have been proposed for the apatite-type
structure [1]. But the understanding of the
conduction mechanism in this structure re-
mains subject to uncertainties. Here, we
have investigated the crystal structure and
diffusion pathway of oxide ions in apatite-
type compound La9.70Si5.7Mg0.3O26.25 at
1558 C deg.

The neutron powder diffraction data
were collected at 1558 C deg. on HER-
MES installed at the JRR-3M reactor. In-
cident neutron beams with a fixed wave-
length of 1.8265� were obtained by a ver-
tically focusing (331) Ge monochromator.
A furnace [2] with an MoSi2 heater was
used to heat the sample and the sample
temperature was maintained within +-1.5
C deg. during the measurement. The result-
ing diffraction data were analyzed by the
Rietveld method with RIETAN-FP [3] and
whole-pattern fitting approach based on
the maximum-entropy method (MPF) [4].

The MEM calculation was done with the
unit cell divided into 100 X 100 X 80 pixels
and whole-pattern fitting using RIETAN-
FP.

The Rietveld refinement was performed
with neutron powder diffraction data of
La9.7(Si5.7Mg0.3)O26.3 measured at 1558
C deg. on the basis of hexagonal P63/m.
The calculated pattern agreed will with
that of observed pattern. The refinement
was carried out with anisotropic thermal
displacement parameters for all the cations
and anions. The thermal displacement pa-
rameters of oxygen O3 atoms showed
strong anisotropic along the a-axis with
large U11 value (0.00135(5) nmˆ2) while
that of O4 showed stronger anisotropic
along the c-axis with larger U33 value
(0.0044(3) nmˆ2). The reliability values ob-
tained from the refinement were Rwp =
2.96 %, Rp = 2.23 %, RI = 1.29 % RF = 0.73 %
and S = 3.30. The Rietveld refinement sug-
gested an interstitial oxygen atom site (O5)
at the periphery of the c axis accompanied
by a slight improved profile fitting results.
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