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Minerals: pyromorphite Pb,(PO,),Cl, mimetite
Pb,(AsO,).Cl and vanadinite Pb,(VO,),Cl belong
to the apatite supergroup. Commonly they form in
hypergenic conditions. They are best known from
the oxidation zones of lead ore deposits. Natural
pyromorphite usually contains admixture of arse-
nates or vanadates, whereas mimetite or vanadi-
nite contain admixtures of phosphates. Solid solu-
tions of the pyromorphite-mimetite series are well
known, while the knowledge about anionic sub-
stitutions in vanadinite is incomplete. Therefore,
the aim of this study was to find optimal condi-
tions for the synthesis of pyromorphite-vanadinte
and mimetite-vanadinite solid solution series. This
research will allow to check the range of possible
anionic substitutions, formation conditions such
as pH, temperature and in, turn, to obtain better
knowledge about the properties of these minerals.

Pyromorphite, mimetite, vanadinite and py-
romorphite-vanadinite and mimetite-vanadinite
solid solutions series were synthesized from aque-
ous solutions. Solutions containing Pb*, PO A
AsO 43*, VO, , VO 43* and Cl- ions in stoichiometric
molar proportions were dropwise mixing. This
method of synthesis allows controlling the stoichi-
ometry of the chemical composition of synthetic
precipitates. Synthesis reactions were carried out
at various pH and at different temperatures (range

from 25°C to 85°C). After the synthesis, suspen-
sions were left for two weeks for aging. Then
the suspensions were filtered using a Biichner
funnel. The precipitates were washed with dou-
ble-distilled water and acetone, and then dried.
Synthetic precipitates were analyzed using various
analytical techniques including X-Ray diffraction
(XRD), Scanning electron microscopy coupled
with Energy Dispersive Spectroscopy (SEM/EDS),
Infrared absorption spectroscopy (FTIR) and Ra-
man spectroscopy.

Results of XRD, SEM/EDS, FTIR and Raman
spectroscopy analyzes of studied samples showed
that temperature 25°C and pH = 3.5 are optimal
conditions to synthesize pyromorphite-vanadi-
nite and mimetite-vanadinite solid solution se-
ries. Chervetite Pb,V,O_ was formed together with
studied phases at lower pH values (1.7, 2.2), or
higher temperatures (75°C, 85°C). At pH = 11.5,
minerals with hydroxyl groups were formed. It has
been observed that the formation of pyromor-
phite-vanadinite and mimetite-vanadinite solid
solution series mainly depends on the pH values.
The temperature is less important.
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