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ABSTRACT

Na,CoO, - yH,O thin films deposited on Al,05;(0001) have been fabricated
using the KMnOy,q chemical deintercalation method, which leads to partial
deintercalation of Na' ions and intercalation of H,O molecules. Measurements
of polarization dependent Co-K edge and O-K edge XAS (X-ray Absorption
Spectroscopy) have been performed on Na,CoO, - yH,O powders and thin films
with y = 0.7 and y = 1.4. The spectra reveal the variations of cobalt valence
causing Na,CoQO, - yH,O for different y’s. It has recently been pointed out that
the valence of Co 1ons in this material is not +3.65 as naively expected from the
Na content x of ~0.35. Instead, the actual valence is +3.4 ~ 3.5 irrespective of x
perhaps because of the presence of oxonium ions (H;O') or other unknown

factors. We argue that the electronic structures are different between Na,CoO, -
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yH,0 and Na,Co0O,. We compare our O-K edge XAS with first-principle band
structure calculations and find that, for the bandwidth, Naj35C0o0O,> Nag 35C00;

0.7H,0 > Nay 35C00; -1.4H,0 in the a,, band around the Fermi energy .
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