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Summary

New correlations are found between the chemical shift of the
ionization energies of aluminium 2s and 2p, and of oxygen Is,
the width of the corresponding photo-electron signals and the
charging effect evaluated from the twin carbon 1s signals of
hydrocarbons. The complete dehydration to the various sesqui-
oxide modifications seems to enhance interatomic relaxation and
Franck-Condon broadening.

The hydrated or anhydrous forms of aluminium hydro-
xide, and the sesquioxide, mostly contain octahedral
groups Al(II[)O, with protons attached to the brid-
ging oxygen ions. It is not easy by X-ray crystallo-
graphy to locate such protons, and in the related case
[1] grey Cr(OH),;(H,0); (dissolving in acids as mono-
meric aqua ions in contrast to the green amorphous
polymers) the chromium (III) fill a third of the cavities
potentially available for octahedrally coordinated
atoms, of which two-thirds are occupied in bayerite
Al(OH); with resulting pseudo-isomorphism. Among
the known hydroxides are bayerite, hydrargillite and
the non-stoichiometric nostrandite [2] containing
about 0.1 H,0 per Al(OH),. Boehmite AIO(OH) con-
sists of layers formed by distorted octahedra having
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oxide anions joined to the lateral OH~ by hydrogen
bonds. When losing water, boehmite changes into
face-centered cubic y-Al,O, which seems to be a defec-
tive disordered spinel MM;O, lacking a third of the
tetrahedrally coordinated M. The #-Al,O; (with 0.28
H,0O) results from the dehydration of bayerite or
nostrandite; it is even more reactive than y-Al,O, with
looser Al-O bonds. The 9-AlL,O5 (with 0.18 H,0) is
obtained from boehmite or the  modification, whereas
2-Al,O4 results from the dehydration of hydrargillite.
They behaviour of the vacancies left by removal of
some water molecules has been discussed by Freund
[3, 4]. It is seen in Table 2 that the photo-electron che-
mical shifts are quite pronounced among these solids.
The were previously noted in connection with a study
[5] of the reaction of (partly oxidized) aluminium sur-
faces with gaseous anhydrous HF at various tempera-
tures.

We also used the Varian IEE-15 photo-electron spec-
trometer with a high-intensity magnesium (1253.6 eV)
photon source to compare surfaces of 5N(99.999 %)
metallic aluminium oxidized under varying conditions.
It is only possible to investigate oxygen-free aluminium
under very special conditions [6, 7] including ultra-
high vacuum. For our purposes, it is more relevant
that the amorphous oxide film frequently remains
constant in thickness [8, 9, 10] about 20A (which
happens to have the same order of magnitude [11] as
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