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Senegalite, AL,(OH),(H,0)(PO,), a novel structure type
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Abstract

Senegalite, Al,(OH),(H,0)(PO,), Z = 4, orthorhombic, space group P2,nb, a = 7.675(4),
b = 9.711(4), ¢ = 7.635(4)A, is a new structure type based on chains of composition
LIFTAISAI(OH),(H,0)(Op).] or L[*IAl*'Alg,s] where ¢ is a coordinating oxygen and Op is

- phosphate oxygen. R = 0.024 for 1288 independent reflections.

Two symmetry-equivalent chains run parallel to [101] and [101], each based on distorted
Al(OH),(H,0)(Op), octahedral and Al(OH),(Op); trigonal bipyramidal edge-sharing dimers
which further corner-link to complete the chain. Corner-linking (PO,) tetrahedra knit neigh-
boring. chains to form an open sheet parallel to (010). Further tetrahedral corner-links to

chains related by the b-axial glide form an open polyhedral framework structure.
{ydrogen bonds including OH -+ OW, OH - O and OW -+ O ranging from 2.73 to 3.24A
are proposed. Bond-distance averages are "1Al(1)- O = 1.848A, ““AI(Z)—O = 1.899A, and “IP-

O = 1.534A.

Introduction

Senegalite, a new and relatively uncommon min-
eral, was first described by Johan (1976). He reported
the composition ALPO,(OH), - H,O, based on chem-
ical analyses of material from the type locahiy at the
Komondiako Iron Mine (magnetite ore) in the Fa-
1émé River Basin of east Senegal, Africa. It occurs in
the oxidation zone of the deposit, associated with tur-
quoise, augelite, wavellite, and crandallite. Our in-
vestigation was undertaken to determine the crystal

‘structure, ascertain the role of water in the species,

and discern the relationship of this mineral to other
phosphate hydrate structures involving Al**.

Experimental section

A single crystal was obtained from u type-locality
specimen, provided by the Mineralogical Research
Company of San Jose, Californiu. All parameters
were redetermined utilizing calibrated precession
photographs, yielding the results in Table 1. Ex-
tinction criteria, in agreement with the earlier study,
hemimorphic development of the crystals, and the
success of the structure refinement established the

acentric group P2,nb. Careful measurement of the -

crystal and application of the Gaussian integral
method (Burnham, 1966) permitted application of
absorption correction which, owing to low linear ab-
sorption coefficient and favorable crystal shape, was

a small effect. Symmetry-equivalent reflection pairs
were then averaged, and after applying Lorentz and
polarization corrections, 1288 independent F, were
obtained. Experlmental details are summanzed n
Table 1. '

‘Solution and refinement of the structure

A three-dimensional Patterson map P(u, v, w) al-
lowed derivation of three independent atomic posi-
tions assumed to be Al and P atoms, which consti-
tuted the basis of the weighted fB-general synthesis
(Ramachandran and Srinivasan, 1970, p. 96-119).
All independent atomic positions excepting hydro-
gens thus obtained were then applied to full-matrix
least-squares refineraent, the first two cycles with iso-
tropic temperature factors and the subsequent four
cycles with anisotropic thermal parameters. The final
refinement converged to R = 0.024 and R, = 0.038,
where .

_ ZIF| — |F| _[ZEL = IFDT
R e
with w = ¢7? of F,. Refinement minimized w(F, —
F)~

Scattering curves for AP*, P° and O~ were ob-
tained from Ibers and Hamilton (1974, p. 149), and
anomalous dispersion corrections, Af”, for Al and P
from Cromer and Liberman (1970). Positions of hy-
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