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Mimetite Pb,(PO,),Cl, vanadinite Pb,(VO,),Cl
and pyromorphite Pb,(PO,),Cl belong to the ap-
atite supergroup. They form in oxidation zones of
lead ore deposits. These minerals have high ther-
mal stability (Dong et al. 2002) and low solubili-
ty (Flis et al. 2011) thus they have many applica-
tions. Pyromorphite and mimetite are especially
used to immobilize lead in contaminated soils and
hazardous industrial wastes (Ma et al. 1993, Kim
etal. 2005, Bajda et al. 2007), it is therefore impor-
tant to know the impact of various factors on their
properties.

Crystal structure of apatites corresponds to
the general formula M,(TO,),X, where M are bi-
valent cations distributed on two distinct crystal-
lographic sites, TO, is a trivalent oxyanion and X
is a monovalent anion. The structure and chem-
istry of apatite allow for numerous substitutions
of metal cation and anionic complexes (Hughes
& Rakovan 2002, Pan & Fleet 2002). It was found
that substitutions cause variations in the unit cell
parameters and chemical properties of these min-
erals (Botto et al. 1997), but there are no articles
presenting variations in the whole series. There-
fore, these researches present changes of lattice
parameters for pyromorphite-vanadinite and mi-
metite-vanadinite solid solution series.

Pyromorphite, mimetite and vanadinite crys-
tallize in hexagonal symmetry (the space group
P6,/m) (Dong et al. 2002, Pan & Fleet 2002). They
form continuous isomorphic series. The aim of the

study was to examine how lattice parameters of py-
romorphite-vanadinite and mimetite-vanadinite
solid solutions series change with increasing vana-
dium content and characterize these phenomena.
Crystallographic studies were conducted on
synthetic pyromorphite, mimetite and vanadi-
nite and minerals with intermediate compositions
Pb.(TO,),Cl, where T =P + V or As + V, of vari-
ous P/V or As/V ratios. Samples were analyzed by
X-Ray diffraction (XRD) using RIGAKU Smart-
lab X-Ray diffractometer with Cu radiation in
a 10° to 110° 2@ range at a step size of 0.02 2@ and
a rate of 2 s per step. The phase identification was
carried out using the X’Rayan computer program
and X-ray standard patterns in the form of ICDD
files (card 19-0701, 19-0683 and 43-1461). The
unit-cell refinement and Rietveld structure refine-
ment were made using the FullProf Suite comput-
er program package (Rodriguez-Carvajal 1993).
The Rietveld refinement has shown systemat-
ic changes in unit cell parameters of studied sam-
ples depending on their chemical composition.
Dimensions of unit cell parameters of pyromor-
phite-vanadinite solid solution series increase
linearly with the substitution of vanadate ions
in the structure of pyromorphite. Lattice param-
eter “a” increase in the range of 9.987-10.325 A,
while lattice parameter “c” increase in the range
of 7.33-7.343 A. In case of the mimetite-vana-
dinite solid solution series, lattice parameter “a”
increase (10.251-10.325 A range), whereas lattice
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parameter “c” decrease (7.442-7.343 A range) lin-
early with the substitution of vanadate ions in the
structure of mimetite. This situation indicates the
equivalent position of the tetrahedral TO, in the
structure of lead apatite.
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