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By using new synthetic approaches, one
can create new families of materials leading
to new chemical and physical properties.
Low temperature reactions such as inter-
calation and deintercalation allow the ra-
tional design of structures by preserving
the main framework of a given compound
which leads to the modification of coor-
dination. This is in marked contrast with
high temperature synthesis which limits
the control of coordination. In order to de-
velop new oxide materials, we employed
a low-temperature reduction reaction with
CaH2 as a reduction agent, a method ini-
tiated by Rosseinsky and coworkers in or-
der to reduce LaNiO3 with NaH to ob-
tain LaNiO2 [1], and succeeded to synthe-
size SrFeO2 exhibiting an“ infinite layer”
(IL) structure composed of FeO4 square-
planes [2]. The rarity of such a structure
led us to study the substitution of stron-
tium by calcium and we obtained, using
the same powerful synthetic approach, the
solid solution Sr1-xCaxFeO2 (0 =< x =< 1)
[3] that undergoes a structural phase transi-
tion around x = 0.9. Rietveld refinement re-
vealed that the crystal structure of CaFeO2
is commensurately modulated, in which
distorted square-planar FeO4 units cooper-
atively rotate around the c-axis, giving rise
to a sqrt(2)a x sqrt(2)a x c (P-421m) super-
structure[4]. In SrFeO2, strontium has rect-
angular parallelepiped 8-fold oxygen coor-
dination while in CaFeO2, calcium has an
octahedral six-fold coordination.

Performing Neutron and XRD diffraction
study on the solid solution Sr1-xCaxFeO2
, we observed an anomaly against tem-
perature of the expansion of the c axis of
the structure. This behaviour is remarkable
given that both CaFeO2 and SrFeO2 exhibit
conventional positive thermal expansion,
indicating that the observed anomaly is in-

timately correlated with the nature of the
solid solution. Upon decreasing tempera-
ture, for example, the increase of the c axis
reaches [c(200 K)-c(10 K)/c(200 K)]/190 =
-0.36 x 10ˆ-4 K-1.
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