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FmOCRE B Preparation and Properties of Na,(H;0),Co0, -y 'H,O

Na,(H30),C00,-y H;0, including 34 transition metal Co, can provide new insights into metal
oxide superconductors such as copper oxides. In order to clarify the origin of
superconductivity in Na(H;0),Co0; -y’ H;0, it is required to examine the structural and
chemical parameters of single-phase BLH samples with wider range of x and their
superconductivity. The purpose of this study is to clarify the interactions between Co
valence, y’, z, x and T for 0.28<x<0.36.

The parent oxide Nag7CoO; was prepared from powders of Na;CO; and Co30;4 by the
conventional solid-state reaction method. Mixtures of the powdérs were sintered at 800°C
under oxygen gas flow for eight hours to prepare Nag;Co0;. The obtained NagsCoO, was
oxidized by Br; for five days. While the amount of Br, was varied from 2.5 ml down to 0.1
ml. Na,CoO; was immersed in 100 m! water for a day to intercalate H,O molecules between
the CoO; layers and to form Na,(H;0),C0o0,"y'H,0. The a- and c-axis lengths were measured

The oxonium ion content was estimated by equation z = 4 — (Co valence) —x. The magnetic
properties were measured by using MPMS from 4.4K to 1.8K with Field cooling of 10 Oe.

While the change in g-axis length against Na" content is very small, probably due to the
strong covalent bonding in the CoO; layer. On the other hand, the c-axis length is largely
changed with change in Na” content. The ¢-axis length was drastically decreased in x > 0.33.
The Coulomb force between the CoO» and Na' and H3O layer is decreased in x > 0.33, due to
increase of p in [CoOsF, decrease of x+z, and increase of y*. Therefore the expansion of
c-axis length is not explained by the decrease in Coulomb force between layers. The other
factor such as configuration of H,O molecule may control c-axis length, ¥, z, and 3 to
minimize the free energy. T. is strongly correlated with y’/x, suggesting that
superconductivity is governed by the shield effect of HoQ between the CoO, and Na™-H;0"
layer. For 3.56 <y’/x <3.62, T increases with the increase in x/x+z, suggesting that x/x+ is
the second parameter for determining T, ' '

by XRD. The content of Na', x was measured by ICP-AES. The H,O content was studied by -
the TG method. The oxidation state of cobalt was determined by the iodometric titration. |
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