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Fig.1. General view of the [Al;(OH),¢]*” ion. The [Al,(OH),]*~
ion could be represented by half of the figure

Fig. 2. Approximate Al to O bond lengths in A. Symmetry produced
oxygens are denoted 6’ and 8’

way between O (6) and O (6'). The octahedra are some-
what distorted, so that O to O distances along shared
edges are significantly less than those along unshared
edges. The anions are linked through the barium ions,
which have very irregular polyhedra, and also through
a system of hydrogen bonding.

The form of the anion is of great interest ; the empirical
formula could have been equally well satisfied through
the formation of, for example, infinite chains of octa-
hedra sharing edges, or infinite sheets of octahedra
sharing corners. A similar observation could be made
concerning the previously investigated compound
Ba, [Al,(OH),,]. In the solid state it might even be
expected that such extended arrays should be energetic-
ally favoured, since Al to Al repulsions (which manifest
themselves in the distortion of the octahedra to shorten
the length of shared edges) would thereby be minimised.

345

Such extended entities are not however found, and we
must perhaps seek the reason in the structures of the
ions in the solutions from which these compounds crystal-
lise. In the series

Ba,[Al,(OH) ]
Ba, [Al, (OH),,]
Bay [Al (OH),]

the pH of formation rises in the given order. It thus ap-
pears that in more alkaline solution the single [AI(OH)¢]%~
species is prevailant whereas with falling pH (and, hence,
less OH~ ion available) the Al ions tend to form clusters.
Apparently chains or other extended entities are not
favoured in solution.

Whether or not still larger clusters exist on either side
of pH = 7 is still controversial but may well be the case
since from either side an amorphous hydroxide is eventu-
ally precipitated.

The behaviour may be compared with that of Cr3*
near pH = 7. Here the formation of polynuclear com-
plexes favours the production of an amorphous hydro-
xide when precipitation is slow. However, sufficiently
rapid precipitation from fairly acid solution produces
a fully crystalline hydroxide Cr(OH),,3 H,0% ¢,

A full account of this structure determination will be
submitted to Acta Cryst.
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