
Synthetic analogue of naturally occurring Pt HgSe2 3

Anna Vymazalová, Milan Drábek, František Laufek
Czech Geological Survey, Geologická 6, 152 00 Prague 5, Czech Republic

Alexandre R. Cabral
Lagerstätten und Rohstoffe, Technische Universität Clausthal, Germany

Synthetic Pt HgSe phase2 3

Naturally occurring Pt HgSe2 3

Proof of structural identity of natural and synthetic Pt HgSe phase2 3

Fig. 7. EBSD images of natural Pt HgSe phase; in the right pane, the Kikuchi bands are indexed2 3

Fig. 6. Back-scattered electron images of synthetic Pt HgSe (light) in association with PtSe (dark grey)2 3 2

Table 1.
Electron-microprobe data for natural and synthetic Pt HgSe phase2 3
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Fig. 2. Auriferous (jacutinga) vein of specular hematite,
quartz (white), with dark patches of Mn oxide, cross-cuts
the S1 foliation of the host itabirite. Central orebody,
level 740, Cauê mine, Itabira (Cabral, 2006).

The Pt-Hg selenide was described by Cabral et al. (2007) from the Fe-ore mine in
the Itabira district, Brazil (see Fig. 1). The sample comes from the heavy mineral
assemblage from jacutinga ore (see Fig. 2.) shoot situated at . The Pt-Hg selenide
was observed in a polished section (a grain of about 50 m long), embedding the Pt-O
phase, in intergrowth with atheneite, (Pd,Hg) As, and hematite (see Fig. 3).According

to the Cabral et al. (2007) the phase was likely formed at low temperatures.
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Fig. 3. Backscattered electro image of curvilinear patches in a Pt-Hg
selenide (centre, white). The patches contain O and are richer in Pt
compared with the Pt-Hg selenide. The widest patch (centre) has
curvilinear microcracks, a few of which arose after the incidence of the
electron beam. (b) O . (c) Hg . (d) Se . (e) Pt . Brightness levels
correlate with element abundance in (b)-(e), Cabral et al. (2007).
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In an attempt to properly characterise the selenide phase, experimental work was carried out at the Experimental Laboratory of the Czech Geological Survey. The synthetic
Pt HgSe phase was prepared using the Kullerud's evacuated silica glass tube method. The phase was synthesised using pure elements (Pt, Hg and Se) as starting material.

The silica tube with the charge was annealed at 1200°C for three days and then pulverized and heated at 800°C for 840 hours and at 400°C for 1704 hours. The experimental
result of the quench from 800 and 400°C temperature was identical. The synthetic phase was characterized in terms of physical and optical properties, chemical analyses
and investigated by means of X-ray diffraction analysis. Electron-microprobe data for synthetic The crystal structure of

Furthermore, the stable phase assemblages of Pt HgSe with the minerals (sudovikovite: PtSe , luberoite: Pt Se , tiemannite: HgSe) belonging to the system Pt-Hg-Se were

investigated (Fig. 6). This is the first contribution on the Pt-Hg-Se system.
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Pt HgSe is given in Table 1. Pt HgSe was solved

and refined from the powder X-ray diffraction data (Figs. 4 and 5).
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The structural identity of synthetic Pt HgSe and natural material was confirmed by results of the electron back-scattering diffraction (EBSD) study. The solid angles

calculated from the patterns were compared with a synthetic Pt HgSe match containing 80 reflections to index the patterns. The EBSD patterns (also known as a Kikuchi

patterns) obtained from natural materials (eleven measurements from different grains of the natural sample) were found to match the patterns generated from the structure
of synthetic Pt HgSe provided by our crystal structure solution (Fig. 7.).
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The EBSD study, optical and chemical identities support the identity of the natural and synthetic materials.
A proposal for an approval as a new mineral will be submitted to the Commision on New Minerals, Nomenclature and Classication of IMA.

Fig. 1. Geologic overview of the Quadrilátero Ferrífero and the southern Serra do Espinhaço in
Minas Gerais, Brazil (CODEMIG, 2003), showing the location of representative examples of a
variety of auriferous veins with characteristic Pd-Pt signature (jacutinga) and Au-Pd-Pt-bearing
alluvia with a historical mining record. The mine in the Itabira district is marked in circle,
adapted from Cabral et al. (2009).
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The Pt HgSe phase is isostructural with Pt TlS

synthetic compound (Bronger and Bonsmann, 1995). It
is a layered structure. The Se atoms are arranged in
layers perpendicular to the axis, forming a “Kagomé”
net. The layers show a b stacking.
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Synthetic material (n=9 )

wt.% Pt Hg Se Total

average 46.73 24.06 28.33 99.12

min 45.86 23.4 27.8

max 47.53 25.3 28.5

ideal formula Pt2HgSe3

Natural material (n=3 ) - data from Cabral et al. 2008

wt.% Pt Pd Hg Ag Cu Se Total

average 37.30 5.91 25.72 0.25 0.82 31.48 101.34

min 36.64 5.4 25.6 <0.2 0.52 31.4

max 37.78 6.7 25.8 0.29 0.97 31.6

(Pt1.46Pd0.42Cu0.10)1.98Hg1.98Se3.04

Conclusions

The Pt HgSe phase coexists with the phase PtSe , analogue

of sudovikovite, at 400 and 800°C.
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Fig.4. The observed (red circles), calculated (solid black line) and
difference Rietveld profiles for phase Pt HgSe2 3.

Fig. 5. A) Polyhedral representation of the Pt HgSe structure.

B) Coordination of Pt and Hg atoms.
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