SHORT COMMUNICATIONS

in the unit cell for the oxide prepared in the presence
and absence of potassium ions and it is tentatively
suggested that the ammonium ion may replace the
potassium in the eryptomelane lattice.

The diffraction spots constituting the rings of Fig. 1,
and similar patterns from the second preparation, show
the very interesting crystal-shape effects previously
described by Rees & Spink (1950) and by Burgers (1951)
for the case of ZnO. From the indexed figure it is seen
that in the case of planes parallel to the ¢ axis, the
diffraction spots cut the rings at right angles; with the
(002) plane the spots lie along the ring and for other
planes at varying angles to the ¢ axis the diffraction
spots are at oblique angles to the diffraction rings. This
is explained if we assume that the minute crystals pack
with the short ¢ axis in line with the long axis of the
straw-shaped aggregates as revealed in the electron
micrographs. The ¢ axis is thus parallel to the surface
of the collodion film and perpendicular to the beam, and
the reciprocal lattice points may be considered ap-

Acta Cryst. (1952). 5, 289

289

proximately as domains in the form of discs perpemdicular
to the c* axis.

A point of further interest arising from our éleetrom-
diffraction examination of artificial manganese dioxides
is that, as prepared, surface layers of MnO and Mn,O,
or yMn,0, are usually present. This may contribute
significantly to the apparent oxygen defficiency as
revealed by chemical analysis. A detailed paper on the
work is in preparation.
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As a part of our study on the structure of hydrazine salts
(N,H¢80, (Nitta, Sakurai & Tomiie, 1951) and N,H,Cl
(Sakurai & Tomiie, to appear shortly), the crystal
structure of hydrazinium bromide has been determined.
Crystals of hydrazinium bromide are very fine needles
parallel to the monoclinic b axis, of which those about
0-08 mm. in diameter were selected for X-ray work. The
procedures taken in the analysis were the same as in the
case of hydrazinium chloride.

There are eight formuls units in the unit cell of the
dimensions

a.= 1285, b = 4-54, ¢ = 11-94 A, g = 110° 16/,

and the probable space group is C§,~C2/c. The para-
meters of the atoms were determined by the Patterson
maps projected on (010), electron-density projections on
(010) and (001), and by the method of trial and error.
They are given in Table 1.

Table 1. Atomic co-ordinates

z y z

Br —0-103, 0-097 0-080,
N 0-149, 0-390 0-135,
Nu 0-141, 0-620 0-216,

Table 2. Interatomic distances

Nr--- Ny 145 A Ny--- Ny 348 A
NyH - - - Nt 2-93 Npg---Nigp 373
Ni--+Br 3-42, 3-56, 3-70 Br---Br 3-87, 4-00

Ni- - Br 3-29, 3-36, 3-37

The interatomic distances are listed in Table 2. The
accuracy of these values is not as high as in the chloride.
Each N,H} group has eight closest neighbours, six
bromine and two nitrogen atoms, and their arrangement
about one N,H} group closely resembles that in hydra-
zinium chloride. The N-N distance within the N,H} ion
has the same value, 1-45 A, as found in the chloride.
From a consideration of the N - - - Br distances, it can
be concluded that N1 and Ni1 represent the -NH, group
and the -NH{ grolp respectively. Both N1 - - - Br and
Br - - - Br distances are nearly equal to the corresponding
values derived from the ionic radii of Br— (1-95 A) and
NHY (141 A, corrected for coordination number four).

Cations are linked together by N+H - - - N hydrogen
bonds in the same manner as in the chloride, and these
hydrogen bonds form infinite spiral chains along the
b axis. Owing to the presence of a centre of symmetry
in this structure, however, there are two kinds of chains
with opposite senses in the bromide, in contrast to the
existence of one kind of chains along the polar ¢ axis
in the chloride.
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