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The crystal structure of kolicite, Mn,(OH),[As,Zn,Si,0,,(OH),}*

DONALD R. PEACOR
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Ann Arbor, Michigan 48109

Abstract

Kolicite, Mn,(OH),[As,Zn,Si,0,,(OH),), is orthorhombic, spacé group Cmca, a = 18.59(3),
b = 8.789(5), ¢ = 12.04(1)A, with Z = 4. The structure is based on cubic-closest-packing of
anions with As, Zn, and Si tetrahedra linked to form a continuous vertex-sharing slab ori-
ented normal to ¢, with composition As,Zn,Si,0,4(OH),. These link units of seven cdgc-shar-

ing Mn octahedra to form a three-dimensional stru “ture. A basic unit of structurc

common

to the structure of holdenite, MnZn;(OH)g(AsO4):(SiO,).

Introduction

Kolicite is a rare rnineral present in a few speci-

mens from the Sterling Hill mine, Ogdensburg, Sus-

sex County, New Jersey (Dunn et a/., 1979). Dr. Ak-
ira Kato pointed out (personal communication) that
it appeared to be closely related to some other un-

usual Franklin and Sterling Hill minerals. These"

" complex manganese-containing phases have struc-
tures with tetrahedrally-coordinated Zn, As, and/or
Si and are generally based cn anion closest-packing.
Two such phases with cubic closest-packed structures
are holdenite, Mn,Zn;(OH)y(AsO,),(SiO.), and gerst-
mannite, (Mn,Mg)Mg(OH),[ZnSiO,], as determined
by Moore and Araki (1977a,b). They pointed out
that these orthorhombic “structures involve one axis
which is some integral multiple of twice the octahe-

dral M-O distance, a second axis which is some in-"
tegral multiple of an octahedral edge, and a third

which is also a multiple of an octahedral edge. The
simplest unit for oxygen cubic close-packing has met-
rical properties (m X 4.2A, n X 3.0A, p X 3.0A)”
(Moore and Araki, 1977a). The lattice parameters of
kolicite are cunsistent with these relations. Its crystal
structure thus appeared to represent yet another in a
complex series of related Franklin and Sterling Hill
phases, and the solution of the structure was carried
out in order to further clarify the apparently complex
relations among these minerals.

! Contribution No. 356 from the Mineralogical Laboratory,
Department of Geology and Mineralogy, The University of
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As reported in Dunn et al. (1979), single-crystal
analysis showed that kolicite is orthorhombic with
extinctions consistent. with either space group C2cb

or Cmca. Space group Cmca was eventually con-

firmed through statistical analysis of intensities and
structure analysis. The lattice parameters, as as ob-
tained using least- squares refinement of powder dif-
fraction data, are a = 18.59(3), b = 8. 789(5) and ¢ =
12.04()A. This unit cell has Z = 4. ‘

The "ntensities of 1052 symmetry-mdependent re- -
flections were measured with a Supper-Pace diffrac-
tometer, which uses Weissenberg equi-inclination ge-
ometry. MoK« radiation, monochromated by a flat '.
crystal of graphite, was used and mtensmes of reflec- .
tions having sin § < 0.46 were measured, although'
the restrictions on upper levels were more severe due
to mechanical limitations of the diffractometer. The
data were corrected for Lorentz, polarization, and
absorption effects. The latter was significant as the
crystal was epproximately 0.13 mm in diameter, and
w = 131.0 cm™". The set of 1052 structure factors in-
cluded 159 which were less intense than minimum
observable values.

Structure solution and refinement

An attempt was first made to solve the structure by
direct methods using the program MULTAN (Main et
al., 1971), but this led to an unreasonably large num-
ber of possible solutions, which was attributable to
the pseudo-symmetry due o cubic closest-packing of
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