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the major component of K,0, 7.97 UQ,. The diffraction
pattern has not yet been indexed, but reflections
associated with the small hexagonal sub cell are present.
The i.r. absorption can be compared with the strong,
sharp peaks found by CARNALL, WALKER and NEUFELD
at 920 cm™! for the higher sodium polyuranate to which,
on cogent grounds, they assign the composition Na,0O,
12.7 UQ,. For this, they give the cell dimensions a =
6.807, b =15.934, ¢ = 8.254 A—i.e. a = /3 x 3.931,

b =4 x3.983 A, or a structure with sheets |/3ay x 4ay,
4.127 A apart. This inter-sheet spacing is characteristic of
that between layers in continuously linked -O-U-0,-U-
structures (e.g. in U;0y, 4.149 A) and it may be inferred
that the higher sodium polyuranate has this structure.
It is very probable that K,0, nUO, (n > 8) is also of
the same type.

Two unanswered questions follow from this inference.
The continuous linkage of sheets through O; atoms
appears to fix the U-O; bond length unambiguously at
2.07 A—a long U-O; bond, for which a low asymmetric
stretching frequency would be predicted. A similar high
frequency is found in a-UQj,, but there is no absorption
in this region from U404. CARNALL, WALKER and NEU-
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FELD have discussed this problem; the higher potassium
polyuranate adds another example of the anomaly. The
second question is the location of the cations in these
structures. With normal interionic distances they cannot
be accommodated between the layers. In unpublished
work we have found a considerable number of phases
derived directly from U,Oy by the introduction of
alkali metal cations and large divalent cations (e.g.
Ba?*, Pb%*) into the U,O, structure. These are mixed
valence phases with at least an observable composition
range, M,U;0q . ,. The sodium and potassium poly-
uranates appear to be analogous, but are uranium (VI)
compounds. Until a complete structure determination
has been made, their constitution remains obscure, but
it would appear inescapable that other cations can
occupy uranium atom sites in the basic hexagonal
network.

This revised appraisal of the potassium polyuranate owes
much to the earlier work of Mrs.D.G.KgpPERT and Dr.J.G.
ALLPRESS, whose names should be coupled with the author’s.
Thanks are due to Dr.R.J.D.TILLEY for his valuable electron
diffraction work and to Professor LERoy EYRING, for experi-
mental facilities afforded to the author at Arizona State Uni-
versity during a stay in his department.





