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Fig. 2 Effect of patient age on accumulation of zinc in brain tissue.

The wide age range of patients (71 years) allows a
check of the effect of a patient's age on the
accumulation of elements in brain tissue. However, an
increase of concentration with age was observed only
for zinc in the white matter of the brains. According to
Fig. 2, values of mass fraction varied from about
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25 mg/kg for the 17 year old patient to 54 mg/kg for
88 year old patient. These results are not readily
interpretable due to the small number of analyzed
cases. However zinc is one of the elements that may
be related to Parkinson's disease [3], which also
progresses with age. Studies of a larger number of
samples are necessary and will be performed.
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Many inorganic compounds form polytypes, i.e.
crystalline structures that differ by the stacking
manner of identical mono- or poly- atomic layers. It is
generally believed that the mean layer-layer repetition
period (interlayer spacing) in polytypic structures is
either not affected or is changed very little by
variability of the stacking pattern. In the case of U3O7,
which is a structural derivative of UO2 formed upon
its oxidation, a much stronger influence on the layer
spacing and on the intra-layer interatomic distances is
exerted by the formation of Bevan-type cuboctahedral
clusters [1]. Variability of the axial ratio da, which
discriminates U3O7 from other UCVrelated oxygen-
excess compounds, occurred to be a consequence of
structural polytypism of U3O7 ascertained recently by
Nowicki et al. [2].

Since the late 40-s, when the first reports on
UO2-lattice deformations were published, variability
of da in products of UO2 oxidation was ascribed to
unknown arrangements of oxygen atoms. Meanwhile,
the structure of (3U4O9 was determined [1] basing on
Bevan's principle of formation of anion-excess
fluorite-like phases. The two products of UO2

oxidation: U4O9 with a = b = c, and U3O7 with
tetragonal deformed cells, are built according to
a common crystallochemical rule, as postulated in

ref. [2]. In both compounds additional oxygen atoms
combine with those of the original UO2 structure to
form 13-atomic cuboctahedral clusters. The clusters
are arranged in a superstructure and their centers form
a lattice of crystallographically equivalent positions
located at some holes of the UO2 structure. For PU4O9
the cluster concentration is small enough to arrange
the clusters in a cubically symmetric scheme. For
U3O7, the closest intercluster distance is reduced to
approximatively 860 pm and the constraints imposed
by the UO2 lattice on the clusters arrange them into
tetragonal, monoclinic or triclinic structures. It was
shown that U3O7 form polytypes which differ by the
stacking manner of identical (001) cluster layers. The
detailed analysis of possible stacking patterns resulted
in the determination of seven basic sequences. Two of
them were ascribed to the polymorphs with extreme
lattice deformations, i.e. PU3O7 with elongated cells
and (XU3O7 with shortened cells. The first belongs to
the ¥l\lm space group with cuboctahedral clusters
forming zigzag chains along the z direction. The
second is essentially isostructural with C a 2 Y b F 7

(Ca = Yb = U, F = O ). These deformations of the
ionically-bond UO2 structure as well as its contraction
typical for U4O9, can be explained by a common
oxygen-clustering structural approach.
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Fig. 1 illustrates the characteristic shift between
two adjacent cluster layers. This shift can hav'e 4
equivalent directions: x, -x, y, and -y leading to various
stacking sequences. This explains peculiar
polymorphism of U3O7. Fig. 2 shows one of the basic
polytypic arrangements of clusters.

Fig. 1 Two adjacent layers of cuboctahedral oxygen clusters in
l^O? structures. Small cubes show unit cells of the matrix structure,
i.e. that of UO2. Positions of cluster centers are marked with gray
circles. The z-projections of layers do not coincide, being shifted by
a vector, which magnitude equals half of UO2 lattice parameter.

Fig. 2 A perspective view of a 5x5x15 supercell of one of the seven
basing U3O7 structures. Black circles show the cluster centers.
Although the shape of rectangular parallelepiped is inherited from
the matrix lattice, the structural symmetry is reduced tofT space
group, thus it belongs to the triclinic syngony.
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