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Field evidence indicates that phases rich in the semi metals (As, Se, 
Sb, Te and Bi) may sequester significant amounts of Platinum Group 
Elements (PGE) relative to base metal sulfide at the magmatic stage 
[1,2]. To better understand the role of the semi metals on affecting 
PGE distribution within magmatic sulfides, a series of partitioning 
experiments have been conducted between Monosulfide Solid 
Solution (MSS) and sulfide melt at fo2-fs2 close to natural conditions.  

All the partitioning experiments were carried out in evacuated silica 
tubes, with Fe-Ni-Cu-S mixtures pre-melted and doped with 
approximately 80 ppm each of PGEs and semi metals. The oxygen 
fugacity was buffered by Fayalite-Magnetite-Quartz (FMQ), and the 
sulfur fugacity was calculated from the composition of the coexisting 
pyrrhotite. The correlation between sulfur fugacity and pyrrhotite 
composition [3] was independently calibrated at different sulfur 
buffers (Ru-RuS2, Pt-PtS and Ir2S3-IrS2), using a freshly synthesized 
FeS microprobe standard. The PGE partitioning experiments were 
conducted at 900 °C, 915 °C and 930 °C, while the semi metal doped 
runs at 915 °C, 900 °C and 885 °C. A comparison experiment was 
also conducted with all the PGE and semi meal dopants at 900 °C to 
test the effect of semi metals on PGE partitioning. The duration of 
experiments was 3-7 days.         

Results indicate that the MSS/melt partition coefficient (D) of these 
semi metals are all less than one, with the relative order of 
compatibility: Se>As>Te>Sb Bi. There is a linear decrease in logD 
for the semi metals with their increasing covalent radius. These 
partition coefficients are not sensitive to variations in temperature, 
oxygen fugacity, or sulfur fugacity within the range of experimental 
conditions. Yet for any given semi metal element (except Se), the 
partition coefficient exhibits a weak dependence on the cation / anion 
ratio of the residual sulfide melt. D values for the PGEs remained 
unchanged by the addition of semi metals. These data imply that the 
crystallization of MSS can potentially lead to semi metal enriched 
residual liquid, resulting in the formation of immiscible semi metal 
rich melt or discrete semi metal rich Platinum Group Minerals (PGM). 
Thus the semi metal PGMs at Sudbury Ontario (tellurides and 
bismuthides being the most common ones, associated with late-stage 
low sulfur and haloes-bearing liquid around massive sulfide bodies 
[4]) could as well be produced by extreme fractionation of sulfide 
melt.  
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Different forms of “water” have been reported from surface of 

the Moon to igneous samples, as shown by many recent discoveries 
[1-10].  Reflectance IR identified OH (and possible HOH) on the 
upper-most lunar soil (top few mm) of 10-5000 ppmw H2O [1-3].  An 
impact experiment on a permanently shadowed crater in lunar south 
pole observed 5.9 ±2.9 wt% H2O ice in the impact site [4].  Using 
Secondary ion mass spectrometry, we have seen high amounts of H, 
regarded as OH, in volcanic glasses (<46 ppmw H2O, [5]), apatite 
(<7000 ppmw H2O, [6-8]), and melt inclusions (370-1410 ppmw 
H2O, [10]).  These studies of magmatic apatite and glasses suggest 
that the lunar mantle may contain OH comparable to that of Earth [5, 
10].  These discoveries highlighted new questions about the 
formation and evolution of the Moon from surface to interior, and the 
total “water” budget on the Moon.   

We are actively involved in the research of “water” on the Moon.  
Our most recent studies have focussed on a search of host phases of 
lunar “water” [11, 12].  We have discovered significant amounts of 
OH in lunar soils.  The D/H isotope values suggest a depleted source 
(solar-wind) and an enriched source (likely meteorites or comets).  
These results provide direct evidence for meteorite inputs to lunar 
surface OH/H2O.  The observation of abundant solar-wind-like OH 
also supports models that suggest its migration as OH to ice in the 
permanently shadowed craters in lunar poles [13, 14].  Here, we will 
summarize our recent studies and its implications on the formation 
mechanisms of surface OH/H2O on airless terrestrial bodies, and we 
will also attempt to quantify the total budget of the OH/H2O, 
particularly on the surface of the Moon.   
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