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n aluminium chloride solution can be

hydrolyzed by the addition of about
2.5 equivalents of alkali without the forma-
tion of & permanent precipitate of alumi-
nium hydroxide. The addition of a suitable
anion to this hydrolyzed solution precipita-
tes basic salts, the structures of which are
of a special interest since they might give
some information about the polynuclear
complexes that seem to exist in hydrolyzed
aluminium salt solutions 1,2, The structures
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Fig. 1. The Al;30,(0OH),,(H,0),3)"+-ion. The
drawing shows how the twelve AlO4-octahedra
are joined together by means of common

edges. The tetrahedron of oxygen (O,)
atoms in the center of the group contains the
4-coordinated Al-atom.

of a number of them are being investigated
and preliminary results of some of the
gtructure determinations are given in this
paper.

If the aluminium chloride solution is
hydrolyzed by sodium hydroxide and
sodium selenate is added, tetrahedral cryst-
als can be obtained, which, when dried in
air, have the composition Na,O-13Al,0,
8Se0,-zH,0 (with z in this case equal to
about 74, cf. Ref.%. The crystals are cubic,
with ao = 18.0 A and with two formula
weights in the unit cell. The space group

is T; —F43m. Three-dimensional inten-

sity data have been collected with CuKa-
radiation. The structure has been solved
from the tree-dimensional Patterson func-
tion and refined by means of three-dimen-
sional Fourier maps *. At the present stage
of the refinement the reliability index, R, is
0.11 for the 245 observed reflections, but
the positions of the sodium atoms are still
uncertain, The parameters are:

* All calculations were carried out on a
Burroughs 205 computer at the California
Institute of Technology.
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Positional
Atom Position parameters
48 Al 48(h) z = 0.057
z = 0.328
4 Al, 4(b) -
48 O, 48(h) z = 0.047
z = 0.677
16 O, 16(e) z = 0.441
48 O, 48(h) z = 0.069
z = 0.223
48 O, 48(h) z = 0.1568
z = 0.447

The structure is built up from discrete
aluminium-oxygen groups (Fig. 1) each
containing 12 AlO, octahedra sharing
0,—0, and 0,—O, edges, and with an
additional aluminium atom in the center
of a tetrahedron of O, atoms. These large
groups,which have the composition Al;30,,,
are not directly connected but are joined
to the selenate groups by means of hyd-
rogen bonds between O, of an aluminium-
oxygen group and O; of a SeO, group. If
the hydrogen atoms are located from the
positions of hydrogen bonds and from
Pauling’s rule for the sum of the electrosta-
tic bond strengths, the formula for the dis-
crete aluminium-oxygen complexes seems
t0 be [Al;;O,(OH),,(H,0),,]’+. The formula
for the basic salt now being considered
should then be written Na[Al,3O,(OH),,
(H30),,1(Se0,),-13H,0. It is interesting
to note that both the rings of six AlO,
octahedra, that can be distinguished in the
hydrargillite structure, and the groups of
three octahedra which, linked together by
common edges and corners, build up the
diaspore and boehmite structures, can also
be seen in the [Al;;0,(OH)y(H;O0)] -
groups (Fig. 1).

If the aluminium chloride solution is
hydrolyzed with ammonia and ammonium
sulfate is added to a high concentration,
tetrahedral crystals of another kind can be
obtained. They were first described by
Bassett and Goodwin ¢ who gave them the
formula  6(NH,),S80,.11A1,0,4.650;.2H,;0
(r = ca 72). The crystals are tetragonal
with Laue symmetry 4/m and have the
same kind of reflections systematically
absent as the basic selenate. If a face
centered unit cell is chosen the cell
dimensionsarea = b = 19.8 Aand ¢c=19.6

as determined from precession and
Weissenberg photographs. The density is
1.86 g/cm?. According to these results and

SHORT COMMUNICATIONS

Positional
Atom Position parameters
16 Se 16(e) z = 0.882
48 Oy 48(b) z = 0.138

z = 0.968
16 O, 16(e) r = 0.828
16 O, 16(e) z = 0.663
12 Og 16(e) z = 0.190
24 O, 24(g) z = 0.960

the analysis data given by Bassett and
Goodwin ¢ the following number of atoms
should be present in the unit cell: Al: 52
(51.4), S: 28 (27.9), NH; : 28 (28.0). The
formula may therefore be written
(NH,),[Al;30,(0OH),, (H,0),,](SO,),.2H, 0.
The similarities to the basic selenate seem
to be an indication that the same kind of
discrete aluminium-oxygen groups are
present in both compounds.

A monoclinic basic aluminium sulfate
forming plate-like crystals also seems to be
built up from the same kind of aluminium-
oxygen complexes. It can be obtained from
dilute hydrolyzed aluminium chloride solu-
tions by the addition of sodium sulfate
(for example from solutions that are about
0.01 M in Al'+ and 0.03 M in 8O;7). The
composition is 13A1,0,-6S0,.2H,0 (z = ca
79) and the crystals seem to be identical
with the compound 13Al;0,-650,.2H,0
described by Bassett and Goodwin 4. The
space group is 0;11 or 0:, with the inten-
sity distribution favouring the centrosym-
metric C;h. The unit cell dimensions are:
a=202 A, b=115 A, ¢ =250 A,
B = 103° (symmetry P2/a or Pa) but the
crystals can also occur in a form with a
unit cell of only half this size, with ¢ = 14.2
A, b=115 A, ¢ =177 A, B =102.%°
(symmetry P2/n or Pn). This, however,
can spontaneously switch over to the larger
unit cell without any noticeable changes
in the appearance of the crystal or of the
sharpness of the spots on the Weissenberg
photographs. Three-dimensional intensity
data have been collected with CuKa
radiation from the crystals containing the
smaller unit cell. About 3 200 reflections
were observed. The three-dimensional
Patterson function could be interpreted by
assuming two aluminium-oxXygen com-
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plexes similar to those in the basic selenate
to be present in the unit cell according to
the symmetry P2/n. Three dimensional
Fourier maps seem to confirm this assump-
tion and also reveal the positions of four
of the sulfate groups in a fourfold position;
the remaining two sulfate groups, however,
are apparently statistically distributed over
two positions close to a center of symmetry
in the unit cell. This result in connection
with the fact that for some of the zonal
data, for example the h3l-reflections, the
intensity distribution is closer to oneexpect-
ed for a noncentrosymmetric space group
seems to indicate the presence of small
deviations from & centrosymmetricarrange-
ment. The space group should then be
Pn rather than P2/n. The refinement of
the structure will be continued according
to this space group.

The reliability index, R, assuming the
space group to be P2/n, is at the present
stage of the refinement 0.24 for allobserved
reflections. The parameters for the alumin-
ium atoms in the aluminium-oxygen
complexes are:

Atom Parameters
z Y z

4 Al;: 0.338  0.980 0.220
4 Al,: 0.482 0.796  0.267
4 Al,: 0.137 0.795 0.390
4 Al,: 0.307 0.437 0.329
4 Alg: 0.276 0.620 0.437
4 Alg: 0.453 0.619 0.375
2 Aly: 1/4  0.705 1/4
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On Observable Discontinuities and
Coherence in the Kinetics of
Enzymically Reacting Systems.

A Misprint
J. A. CHRISTIANSEN

Sundveenget 9, Hellerup, Denmark

The following misprint in my paper in this
volume p. 107 should be corrected: The
sequence (A) should read

B+ X, = X, + A, (£1)
B, +X; & X; + A, (+2) (A)
Ba + Xa = Xl + Al (:|:3)

X,, X, and X, being three different forms,
or compounds with the substrates (B;, A;),
of the enzyme. The plus signs mean the
reactions in the direction from left to right,
the minus signs indicating reactions in the
opposite direction.
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Free Butyric Acid as a Possible
Source of Off-Flavour of the Cow’s
Milk After Administration of
Oestrogens
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uring investigations on the metabolism
of oestrogens in the cow undertaken at
this department? peculiar alterations of the
milk after parenteral administration of the
hormones were repeatedly observed 2. To
further explore the nature of these altera-
tions 10 mg oestradiol-178 in 5 ml propyl-
eneglycol was injected intramusculary to a
non-pregnant cow producing 8 liters milk
& day. Daily milk samples were frozen on
the day of drawing and analysed in series
immediately after thawing.
On the week after injection the milk
produced per day gradually decreased to



