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Abstract

Nine (Fe;-xMny);(POy), solid solutions (0.1=x=<0.9) with the graftonite-type structure
have been prepared and equilibrated at 1070 K. The structure contains taree distinct cation
coordination polyhedra, all distorted: cne octahedron, and two five-coordinated polyhedra.
Accurate unit cell dimensions (P2,/c) have been obtained from Guinier—Hégg photographic
data for these phases. Mossbauer spectra in combination with a neutron diffraction study of
[(Feg so0Mng 50)3(PO4), have been used to determine the cation distribution for the various
compositions. Mn>* preferentially enters the distorted octahedra and Fe?' the five-
cocurdinated sites. The site populations obtained are in agreement with general cation

preference trends.

Introduction

Many studies have been performed with the aim
of determining how approximately equidimensional
cations distribute themselves among distinct crys-
tallographic sites in minerals and inorganic struc-
tures. Such studies are principally concerned with
important oxysalt structures of natural and synthet-
ic minerals containing ubiquitous elements such as
calcium, iron, manganese etc. However, only 4-, 6-,
and 8-coordinated environments have been investi-
gated in detail so far. Therefore we have started
investigations involving five-coordinated sites
based on the farringtonite structure type (e.g. Du-
Fresne and Roy, 1961; Calvo, 1963; Nord and
Kierkegaard, 1968). Some results have already been
published (e.g. Nord, 1977; Nord and Stefanidis,
1980; Annersten et al., 1980). We now extend our
studies to graftonite solid solutions of Mn;(PO,), in
Fe;(PO,),. There are three distinct cation sites in
Fe;(PO4)->: M(1), M(2), and M(3). M(1) has a distort-
ed octahedral environment, while the two other
cations have five-coordinated polyhedra that are
distorted and geometrically are somewhere be-
twcen a trigonal bipyramid and a tetragonal pyra-
mid (Kostiner and Rea 1974). According to the
criteria of Stephenson and Moore (1968), M(3)Os is
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somewhat closer to a trigonal bipyramid, while the
converse is true for M(2)Os. The same situation was
found in the isomorphous mineral graftonite with
the Composition (Feo.(,QMno':ncao_|3)3(PO4)2 (Calvo,
1968). The graftonite structure, though, is unusually
flexible so that chemicai and structural changes
may take place although the basic framework is
preserved. For instance, Calvo (1968) found the
M(1) cations in his graftonite to be 7-coordinated.
We now report on the cation distribution in nine
synthetic (Fe;.,Mn,);(PG,), solid solutions, iso-
structural with Fes;(POy),. The investigations are
based on Mdssbauer spectroscopic ineasurements
in combination with X-ray and neutron diffraction

data.

Experimental

Fe;(PO,), and Mn3(PO,), were przpared as earli-
er described (Nord and Kierkegaard, 1980). These
batch samples were used for all other preparations.
The nine (Fe;,Mn,);(POy), solid solutions were
made by heating stoichiometric amounts of the two
pure orthophosphates in evacuated and sealed silica
tubes at 1070 K (800%=10°C) for one month and
afterwards quenching them in water. X-ray po'vder
diffraction data for each sample were obtaine ! at
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