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The crystal structure and infrared properties of adamite

RopERICK J. HiLL?

Department of Geology and Mineralogy, University of Adelaide
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Abstract

The crystal structure of adamite, Zn,(AsO,)(OH), has been solved by direct methods and

: refined by full-matrix least-squares to R = 0.0402 (Rw = 0.0302) using 1472 equi-inclination
3 counter data recorded with graphite-monochromatized MoK« :adiation. The structure is
orthorhombic, Pnnm (D) with a = 8.306(4), b = 8.524(6), ¢ = 6.043(3) A and Z = 4.

Isotypy with andalusite and the members of the olivenite group of minerals is confirmed, the

Zn atoms occurring in both six- and five-fold coordination. ZnO,(OH), octahedra share edges

d to produce chains parallel to the ¢ axis, and share corners with edge-sharing ZnO,(OH)
trigonal bipyramids in tiie a- and b-axis directions. AsO, groups connect the two Zn poly-

hedron types to produce a dense framework structure in which all O atoms and OH groups are

trigonally coordinated.

Introduction

The secondary mineral adamite had early becn sug-
gested to be a member of the olivenite group of
mincrals on the basis of symmetry, cell dimensions
and composition, but this relationship was not con-
firmed until Kokkoros (1937) reported a two-dimen-
sional crystal structure analysis of the species using
less than 1 X-ray reflections. Other workers
(Strunz, 1936; Heritsch, 1940; Richmond, 1940; Mrose
et al., 1948) have concentrated on physical and mor-
phological properties.

Olivenite, Cu,(AsO,)(Ol1), libethenite, Cu,(PO,)-
(OH), eveite, Mn{As0,)(OH), and adamite are iso-
structural with the high-temperature mineral andalu-
site, ALSiO, (Strunz, 1936; [leritsch, 1940; Moore
and Smyth, 196€3), and are characterized by the pres-
ence of M2?* cations in both five- and six-fold coordi-
nation. In addition, thz component Co,(AsO,)(OH)
has been found in solid solutioa with adamite, and a
continuous serics exists between the synthetic com-
pounds (Keller, 1971).

Experimental

Two fragments of adamite from the Ojucla mine,
Mapimi, Durango, Mexico, with (roughly cubic) di-

' Present addresa: Department of Geological Sciences, Virginia
Polytechnic Institute and State Uiniversity, Blacksbug, Yirginia
24061,

mensions 0.095 and 0.097 mm were mounied about
the a and ¢ directions, respectively. Preliminary Weis-
senberg photographs established the crystals to be
orthorhombic, Pnnm or Pnn2. Space group Pnnm
(D}) was subsequently confirmed by tne applica-
tion of statistical tests (Howells et al., 1950; Rama-
chandran and Srinivasan, 1959) to the X-ray diffrac-
tion data. All X-ray data were collected at 21°C on a
Stoe automatic Weissenberg diffractometer using
MoKa radiation monochromatized with a graphite
crystal (A = G.7107 A). The lattice parameters were
determined from w scans of 400, 0%0, and 00/ reflec-
tions and the results refined by the method of least
squares. These values, together with other physical
constants for adamite are: a = 8.306(4)7 b =
8.524(65, ¢ = 6.043(3) A, V = 427.85 A%, formula
weight = 286.68, Z = 4, F(000) = 536e, P (water
immersion) = 4.434(8) g.cm™, D, = 445 gem™.
The intensities were measured by the w-scan tech-
nique using a procedure detailed by Snow (1974).
Data we-e gathered for a quadrant of reflections
about bowh crystals (a axis, Okl-11%[; ¢ axis,
hkO-hk10). Standard reflections monitore for cach
reciprocal lattice layer showed no sens bie change.
Lorentz and polarization corrections apyropriate for
use with a highly mosaic menochromstor (Whitta-
ker, 1953) were applicd, and the data from both axes
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