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Hematolite: a complex dense-packed sheet structure

PauL B. MOORE AND TAKAHARU ARAKI s,

Department of the Geophysical Sciences , el
The University of Chicago, Chicago, Hlinois 60637 S

Abstract _ L ity
Hematolite, (Mn’*.Mg,Al),5(OH)23(ASO,)(ASO‘)2, Z = 3, rhombohedral, space group R3, gt 'j,.".k"-: i
Ca= 8.275(5), ¢ = 36.60(5)A. is a dense-packed oxide structure of unusual complexity. R = : : i
0.11 for 1471 ind=pendent reflections. B ,
The structure is based on the dense-packed stacking sequence .hhhch - which includes 34 AR
- oxygens and one lone electron pair with seven anions per layer. Counting the lone pair as an " : 1‘1

anion, the general formula is M,;Ta¢as, where M = octahedral, T = tetrahedral, and ¢ =
anion populations. The arsenite trigonal pyramid is geometrically similar and occurs in an.
environment similar to that found in synadelphite. My(OH )g(H;0)(AsO;)(AsO.)z. The five
, non-equivalent layers are: (1) isolated octahedra; (2) octahedral and tetrahedral sheet identi-
¢al to that found in welinite, Mn**Mnj*SiO,; (3) octahedral and trigonal pyramidal sheet
much like (2): (4) insular octahedra and tetrahedra, and (5) octahedral sheets of the type
[Ms¢4] found in chalcophanite. These layers are coupled to each other by corner- and edge-
sharing. Hematolite is a key to the more complicated structures of kraisslite,
M3 Zny(OH),2(As0,)«(Si04)s, and mcgovernite, M2 Zny(OH )2 (AsO3)(ASO,)s(S104)s. Models
are prdposed for these structures and for dixenite, Mn2 Mn3* (OH)s(AsOs)s(SiOy)..
Polyhedral averages are M(1)-O 2.23, M(2)-0 2.22. M(3)-O 2.21, M(4)-O 2.23, M(5)-0

2.04, M(6)-0 2.15, M(7)-0 2.00, As(l }-01.72, As(2)-O 1.79. As(3)-0O 1.69 A, with As(2).=
1.00 Mn?#,

As®*. The proposed site distributions are: M) = MQ2) = M3) = M@4) =

M(5) = 0.44 Al** + 040 Mg?* + 0.16 Mn?*, M(6) = 0.56 Mn*" + 0.44 Mg?*, and M(7) =
0.58 Al*~ + 0.19 Fed* + 0.23 Mn?*_ It is suggested that the ordering scheme optimizes fitting

between the sheets.

Introduction

" Hematolite, a highly basic arsenite-arsenate of
‘manganese and aluminum, is only known from the
~ Eastern Moss Mine, Nordmark, Virmland, Sweden,
“where it occurs locally in a basic fissure assemblage
associated with calcite, barite, manganosite, pyroch-
roite, and several other basic manganous arsenates.
Our motivation for this study stems partly from its
relationship to the other basic arsenate structures
- shown to be complex articulations of crystallographic

" dense-packings (Moore, 1967, 1970) and partly be- -
cause of its relationship with mcgovernite (Wuensch,
1960), a complex species which has the curious prop-

7 _erty of possessing the largest cell edge yet recorded
(other than ‘polytypes) in an inorganic material
(204A"). - :

We shall offer some additional clues to the mcgo-.

vernite structure and, with the hematolite structure at

_0003—004X/78/0!02-0! 50502.00

hand, feel confident that knowledge of its structure
will be “right around the corner.” :

Experimental details

Owing to the typically bent aspect of hematolite
single crystals, difficulty was encountered in obtain-
ing an individual suitable for crystal structure analy-
sis. Our crystal was selected from sample 28939 of the
Swedish Natural History Museum, and it is believed
that this was one of the specimens which Sjogren
(1885) used for his study. The crystal, a flat rhom-.
bohedron, measured 0.14 mm along ¢ and 0.25 mm .-
along the a,- and a;-axes and could be described
satisfactorily by 14 plane faces. A relatively high mo-
saic spread with an aggregate ot multiple splittings
for individual reflections required that cell parame-
ters be determined on calibrated precession films
(MoKa radiation) which yielded a = 8.275(5), ¢ =
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