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INTRODUCTION

Aravaipaite is one of six new lead-fluoride minerals from
the Grand Reef mine in the Aravaipa mining district of Gra-
ham County, Arizona; the others are grandreefite, pseudo-
grandreefite, laurelite, artroeite, and calcioaravaipaite (Kampf
et al. 1989; Kampf and Foord 1995; Kampf and Foord 1996).
The solution of the structure of grandreefite (Kampf 1991) and
the partial solution of the structure of pseudograndreefite have
shown these minerals to contain layer fragments of the β-PbF2

(fluorite) structure. Based upon cell dimensions, Kampf et al.
(1989) and Kampf and Foord (1996) suggested that the miner-
als aravaipaite and calcioaravaipaite probably also contain such
layer fragments. The present study was undertaken to deter-
mine the crystal structure of aravaipaite.

EXPERIMENTAL METHODS

Cell determination

Single-crystal X-ray diffractometer studies were conducted
on a thin tabular crystal fragment of aravaipaite from the Grand
Reef mine provided by William W. Pinch. The fragment showed
no evidence of twinning under either optical or diffraction study.
This study showed aravaipaite to be monoclinic, rather than
triclinic as originally reported by Kampf et al. (1989). The poor
quality and twinning of the crystals used in the original study
contributed to the misinterpretation of the crystal symmetry.
The new cell parameters refined from the peak positions ob-
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ABSTRACT

The crystal structure of aravaipaite, Pb3AlF9·H2O, monoclinic, P21/n, a = 25.048(4), b = 5.8459(8),
c = 5.6805(7) Å, β = 94.013(3)°, V = 829.7(2) Å3, Z=4, was solved by direct methods and refined by
full-matrix least-squares techniques to R = 0.049 for 1170 observed reflections [Fo > 4σ(Fo)] and R =
0.089 for all 1820 reflections collected using MoKα X-radiation and a CCD-based detector. The
structure of aravaipaite contains a square-packed layer of F atoms on either side of which are bonded
Pb atoms in a fluorite (β-PbF2)-type configuration. This layer parallel to {100} serves as a template
to which on both sides are attached AlF6 octahedra and PbF6(H2O)2 polyhedra. The resulting thick
slabs are connected via Pb-O-Pb and Al-F-Pb bonds. The two nonequivalent Pb atoms in the fluorite-
type layer are each coordinated to 11 F atoms and exhibit typical lone-pair behavior.

Aravaipaite was originally reported to be triclinic. The structure analysis yielded the new mono-
clinic cell provided above and required the following revisions in the mineral’s description. Mor-
phology: forms {100} and {401}; lamellar on {100}. Twinning: polysynthetic on {100}. Cleavage:
{100} perfect micaceous, {011} good, {010} and {001} fair. Density (calc.): 6.703 g/cm3. Optical
orientation: X = b; Z ∧ a = 24° in the obtuse angle β. A powder pattern calculated from the structure
data is also provided.

tained from the structure data collection are provided in Table
1 along with the original cell parameters. Also reported in Table
1 are other descriptive data which require revision in light of
the new cell.

Structure determination

X-ray intensity data were collected using a Bruker PLAT-
FORM 3-circle goniometer equipped with a 1K SMART CCD
detector. A full sphere of three-dimensional data were collected.
Fifty duplicate frames acquired at the end of the data collec-

TABLE 1. Descriptive data for aravaipaite

This study*    Kampf et al (1989)
Cell parameters Monoclinic, P21/n Triclinic, P1 or P1–

a = 25.048(4) Å a = 5.842(2) Å
b = 5.8459(8) Å b = 25.20(5) Å
c = 5.6805(7) Å c = 5.652(2) Å

α = 93.84(4)°
β = 94.013(3)° β = 90.14(4)°

γ = 85.28(4)°
V = 829.7(2) Å3 V = 827(2) Å3

Z = 4 Z = 4
Morphology forms {100} and {401}; forms {010} and {041};

lamellar on {100} lamellar on {010}
Twinning polysynthetic on {100} polysynthetic on {010}
Cleavage {100} perfect micaceous, {010} perfect micaceous,

{011} good, {010} and {100}, {001}, {101} and
{001} fair {101–} good

Optical orientation X = b; Z ∧ a = 24° in Euler angles: φ = 67°, ψ =
the obtuse angle β 60°, θ = 76°

Density (calc) 6.703 g/cm3 6.37 g/cm3

* Morphology, twinning, and optical orientation were obtained by trans-
forming the data reported by Kampf et al. (1989); cleavage data are based
on new observations; density is based on structural formula.


