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The crystal structure of picropharmacolite, Ca,Mg(HAsO,),(AsO,), - 11H,0
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Abstract

X-ray diffraction intensities were measured by single-crystal diffractometry (MoKa radia-
tion) on picropharmacolite from Sainte-Marie-aux-Mines (Alsace), and the following struc-
ture parameters were determined: @ = 13.547(3), b = 13.500(3), ¢ = 6.710()A, a = 9°.85(1).
= 96.41(2), y = 91.60(1)°; Z = 2, space group P1. The structure was solved by direct methods;
the mixed isotropic (oxygen atoms) and anisotropic (heavier atoms) refinement converged to
R = 0.087 (1611 reflections). As, Ca, and Mg coordination polyhedra sharing edges and ver-
tices form corrugated (100) layers, which are linked by hydrogen bonding only. Four inde-
pendent water molecules are sandwiched between adjacent layers, and build up [001] h)’d}o-
gen-bonded chains. The Mg coordination octahedron and the Ca polyhedra show typical
bond distances, so that no significant Ca/Mg substitution should occur in any cation site. The
formula of picropharmacolite can then be written as Ca,Mg(H,0),(AsO;OH),(AsO,),
4H,0. A close relationship is observed between this structure and those of the two dimorphs
guerinite and ferrarisite, Ca;(HAsO,),(AsO,), - 9H,0; in these minerals the layers of poly-
hedra are also present, but are linked by Ca-O bonds in addition to hydrogen bonds. Cleav-

age and possible twinning are discussed on structural grounds.

Introduction

Picropharmacolite is a member of a family of min-
eral acid arsenates of divalent cations (Pierrot, 1964),
and occurs as globular crusts of tiny crystals whose
poor quality prevented a crystal structure determina-
tion until now. The known phases of the family,
whose chiemical formula can be written as
M:*H,(AsO,), - nH,0, can be divided into two
groups: species such as sainfeldite, Ca;H,(AsO,), -
4H,0, the dimorphs guerinite and ferrarisite,
Ca;H,(AsO,), - 9H,0 (Bari et al., 1980), and chud-
obaite, (Mg,Zn);H,(AsO,), - 10H,O, with only one
type of M** (except for isomorphous substitution);
minerals such as irhtemite, Ca,MgH,(4s0,),  4H,0
(Pierrot and Schubnel, 1972), and picropharmacolite,
Ca,MgH,(AsO,), - 11H,0 where two different, and
presumably ordered, types of M** are present. The
Ca and Ca/Mg phases often occur together as acces-
sory minerals which originated by reactions of arse-
nic ores with surrounding calcareous rocks. The crys-
tal structures of sainfeldite (Ferraris and Abbona,
1972), guerinite (Catti and Ferraris, 1974), ferrarisite
(Catti et al., 1980), and chudobaite (Dorner and We-
ber, 1976) have been determined.
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Different crystallochemical formulae have been
proposed for picropharmacolits (Abbona and rer-
raris, 1976). In most chemical analyses, the CaO/
As,O; ratio is slightly higher than 2.0 and the MgO/
As,O; ratio fluctuates significantly around 0.5. On
the basis of (1) the results obtained by Guérin et al.
(1967) on synthetic picrepharmacolite, (2) the criti-
cism of the available chemical analyses, and (3) a
close similarity with the layered structure of gueri-
nite, Abbona and Ferraris favored the hypothesis
that there was no solid solution between Ca and Mg
in picropharmacolite; a limited substitution involving
Ca’, Mg**, and H* was, however, not complztely ex-
cluded. A structural study of picropharmacolite was
undertaken to clarify its crystallochemical features
and to throw light on its relationships with other
members of the family.

Experimental

A sample of picropharmacolite from Sainte-Marie-
aux-Mines (Alsace) was kindly supplied by H. Bari
(BRGM, Orléans). After a difficult search (which fol-
lowed several unsuccessful attempts made previously
at our institute on other samples), a tiny needle-like
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