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Behavior of Pt, Sbh, Te during Crystallization of Ore Magma
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Abstract

Mineralogical and geochemical bevavior of platinum group elemenets during crystallization
within ore magma is of interest. In this study platinum is selected and its behavior in the
presence of antimony and tellurium has been investigated at 800°C. High purity Pt, Sh, and
Te are used as starting material and silica quartz tubings as container. Rection products
have been examined by use of ore micriscope, X-ray diffractometer, and electron microprobe
analyser. Stable phases at 800°C are platinum (Pt), PtSb (stumpflite), PtSh, (geversite), PtTe,
Pt;Te,, Pt;Te, PtTe, (moncheite). Isothermal section of 800°C is established in this study.
Stumpflite, geversite and moncheite show the most significant extent of solid solution by
taking up to 10 at.% Te, 285 at.% Te and 19.5 at.% Sh, respectively. It is noted that platinum,
stumpilite, and moncheite may be precipitated directly from ore magma under equilibrium con-
dition. Composition of stumpflite, geversite and moncheite may be used as geothermometer.
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Table 1. Initial run compositions, annealing periods, phases identified by X-ray diffraction and composition of
phases determined using electron micro-probe analyser*

Composition (at.%) Annealing Phases Phase composition (at.%)
Pt Sb Te period (days) ~ present Pt Sh Te
15.02 78.22 6.76 22 PtShe 331 66.6 0.3
L 0.1 87.5 124
14.77 75,50 9.73 22 PtShy 33.0 66.3 0.7
L 0.1 B2.8 17.1
14.94 70.00 15.06 22 PiSh, 334 65.6 1.0
L 0.4 73.5 26.1
14.96 63.60 21.44 22 PtShy 33.2 65.6 1.2
L 0.5 61.3 38.2
16.91 54.86 28.95 22 PtsSh, 335 61.4 5.1
L 0.6 48.0 51.4
14.88 44 06 41.06 22 PtSh; 33.2 8.9 7.9
L 04 30.3 69.3
15.03 34.91 50.06 13 PtShs 32.7 47.8 19.5
L 0.6 22.6 76.8
PtShy 31.9 49.3 18.8
14.94 25.18 59.88 13 PtTe, 33.0 12,5 54.5
L 0.8 21.4 77.8
14.69 16.50 68.81 13 PtTe: 33.3 12.3 54.4
L a
1491 15.04 70.05 13 PtTe: 33.2 10.2 56.6
L a
14.86 9.95 75.19 15 PiTe, 33.0 6.4 60.6
L 0.9 11.9 872
14.81 4,88 80.31 13 PiTe. 327 3.0 64.3
L .6 6.0 934
39.90 55.10 5.00 13 PiShy 4.0 61.0 5.0
PtSh 48.8 47.7 3.5
55.19 40.84 3.97 17 PtSh, 49,7 451 5.2
L a
83.22 9.67 7.11 13 Pt 90.4 9.4 0.2
PtTe 50.3 0.7 49.0
L 734 26.4 0.2
30.72 4h.37 14.91 17 PtSh; 32.5 51.2 10.3
PtSh 49.1 46.0 4.9
PtTe, c
46.50 38.46 15.04 17 PtSh 49.1 46.5 4.4
PtTe, 338 10.2 56.0
55.06 29.93 15.01 17 PtSb 49.5 45.0 5.b
PtTe; 333 111 55.6
L 65.0 32.0 3.0
33.19 49,79 17.02 5 PtSb. 33.2 49.8 17.0
67.96 17.01 15.02 17 Pt 90.6 9.3 0.1
PiTe h0.4 1.0 48.6
L a
71.82 12.98 15.20 18 Pt 89.9 9.8 0.3
PiTe 48.0 6.7 51.3

L a
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Table 1. Continued

HEEBLER

Composition (at.%) Annealing Phases Phase composition (at.%)
Pt Sh Te period (days) present Pt Sh Te
75.98 9.04 14.98 21 Pt 89.9 10.0 0.1
PtTe 47.9 0.7 51.4
L a
83.66 0.99 15.35 22 Pt 984 1.4 0.2
PtTe c
32.89 37.32 2979 21 PtShs 32.9 50.2 16.9
PtTe, 33.3 12.5 54.2
30.87 29.89 30.23 21 PtSh, c
PtSh c
PETE-;, C
49.88 20.06 30.6 21 PtTe, b
PtzTe;; b
L a
50.68 10.39 2993 17 PtTe 50.3 0.9 48.8
Pt 90.7 91 0.2
L 73.0 25.6 14
65.03 5.00 29.97 20 Pt 92.4 7.4 0.2
PtTe 50.0 0.5 49.2
L a
40.01 15.00 44.98 20 PtTe, 33.01 10,1 56.8
L 66.6 30.9 2.5
49.34 5.82 44.83 20 PtTe 49.8 1.1 49.1
Pt3T€4 42.9 1.3 55.8
L 68.2 30.1 1.7
32.98 12.06 54.96 28 PtTe, 327 12.3 5.0
41.81 0.55 57.64 20 PtsTe, b
Pt;Tes 30.8 4.2 56.0
33.20 2.00 64.70 20 PiTe, 32.8 2.5 64.7
24.95 10.17 64.88 20 PiTe, 33.1 &5 h3.4
L b
27.01 2.94 70.04 20 PiTe; 33.7 2.9 63.4
L a
44.84 2.20 52.96 19 PtaTey 42.9 1.1 56.0
PiTe h
L 69.8 27.6 2.6
36.92 1.13 61.95 20 Pt.Tes 38.7 1.0 60.3
PtTe, 33.0 1.8 65h.2
36.92 5.12 57.96 19 Pt.Te; 39.8 4.4 55.8
PtTe; 331 7.3 59.6
36.97 39.97 23.05 15 FtTe: 32.2 51.6 16.3
PtSh 493 46.2 4.5
PtTEg b
42.52 52.49 5.00 16 PtSh 49.7 46.0 4.3
PtShe 335 60.5 6.0
46.45 28.60 24,95 16 PtSh 404 45.4 b2
PtTe; 33.3 10.2 56.5
L 66.0 31.9 2.1
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Table 1. Continued
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Composition (at.%) Annealing Phases Phase composition (at.%)
Pt Sb Te period {days) present Pt Sb Te
36.50 53.50 10.00 11 Pt5Shs 334 55.3 11.3
PtSh 49.1 47.7 3.2
42.84 4.51 54.65 11 Pt Te, 43.1 3.1 53.8
Pt Te; 40.4 4.3 55.3
L a
49.98 35.02 15.00 11 PtSh 50.1 450 4.9
PiTe; 338 9.0 57.2
L 65.2 32.0 2.8
40,00 9,98 50.2 11 PtTe; 33.2 6.9 50.9
Pt;Tey 309 4.1 h6.0
L 64.3 33.9 1.8
54.74 43.37 1.89 11 PiSh 49.5 48.5 2.0
L 64.4 34.5 1.1
43.28 6.72 50.00 12 Pt;Te, 40.0 4.3 557
Pi.Te, b
L a
49.50 13.29 37.21 11 PtsTes 40.0 4.3 05.7
PtsTE4 429 2.9 54.2
L 64.5 33.7 1.9
49.49 46,50 4,01 15 PtSh 49.8 46.5 37

a=No precise analyses possible due to non-solution. b=Phase identified by optical and X-ray diffraction methods.
c=No analyses made due to too fine grain size. *All samples were annezled at 800°C.
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Fig. 1. Phase relations in the system Pt-Sb-Te at
800°C.
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Fig. 2. PtSh (stumpflite, a) and PiSh, (geversite, b)
coexist with Pt-poor, solidified liquid.
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