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08.4-10 STRUCTURE DETERMINATION AND HRTEM INVESTIGA-
TION OF A NEW PYROSMALITE-GROUP MINERAL.

By M. Czank, Mineralogisches Institut der Universitét
Kiel, F.R.G.

The crystals investigated are from Broken Hill, New
South Wales, Australia. They were first observed during
HRTEM studies on natural pyroxenoids from this location.
The cell dimensions and qualitative chemical analyses,
both obtained from EM data, suggested that the crystals
represent a new member of the pyrosmalite group.

Electron microprobe analyses gave a composition of
(Mn Fe [5i o] (OH) ]
(CH 77?_9Cl 319 calcujlate on the %aosz.sl% gs?:. and le‘:lza—
lent Mn and Fe; M is for trace elements.

* The new mineral, for which the name "Brokenhillite"

.will be proposed, crystalllzes in space group P63mc with

a, = 13.481(3)& and ¢, = 14.084(3) )R. Its structure has
been determined from SLngle crystal X-ray diffraction
data. Based on the structure refinement (R = 0.029), the
cemposition (Mn Fe)32[8124060] (OH)5gClyy is suggested for
the unit cell.

The structure contains sheets parallel (001) of edge-
sharing [{(Mn,Fe){0,C1,0H)¢] octahedra alternating with
single layers of corner—sharlng [5104] tetrahedra. The
tetrahedral sheet is composed of six~membered rings,
which are linked together to form twelve-membered and
four-membered rings (Fig.l). The apical oxygens of one of
the six-membered rings are shared with the upper octahe-
dral sheet, and those of the neighbouring rings are
shared with the lower octahedral sheet.

One octahedral and one tetrahedral sheet form a basic
unit, which is similar to that in the pyrosmalite
structure {(Kato and Takéuchi, 1983, Can. Mineral. 21, 1-
6). The structure of the new mineral contains two such
units per cell {(related by 6 axes), compared to only one
for pyrosmalite. It can be considered as a polytypic
structure within the pyrosmalite group, which was pro-
posed by Takéuchi et al. (1983, Can. Mineral. 21, 19-27).
Here the six-membered rings, having tetrahedra with
apices pointing up, lie around the hexagonal axes, while
the other six-membered rings alternate with the twelve-
membered rings (together with the cavities within them)
around the trigonal axes by z = 1/2. As a result, the
packing of the basic units can be denser. Thus, c_, is
0.258 shorter than 2 x c. of pyrosmallte, although the
mean cation radii, as well as the mean anion radii, are
larger for the new mineral.

HRTEM studies reveal the real-structure of the mine-
ral: the crystals contain different stacking faults
(R=1/48, R=1/23 and unindentified ones) and rotation
faults, with both types having (001) as the fault plane.
In addition, crystal grains with various other ordered
stacking sequences were found. Many of these were recog-
nized as polytypes, which were described by Takéuchi et

. (1983, Can. Mineral. 21, 19-27). However, the most
camonly observed polytype was a rhombohedral variant of
the new structure with cg=42.24K.
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Fig.l Schematic presentation of the structure (0sz <0.55;
space group: P6.mc) in [001] projection. Tetrahedral
sheet is shaded and the positions occupied mainly by C1
are signed e {upper) and o (lower).




