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The extent to which sulfur dissolves in silicate melts saturated in an immiscible sulfide phase is a fundamental
question in igneous petrology and plays a primary role in the generation of magmatic ore deposits, volcanic
degassing and planetary differentiation. Terrestrial sulfide melts often contain over 20 weight percent Ni + Cu,
however, most experimental studies investigating sulfur solubility in silicate melt have been primarily concerned
with the effects of silicate melt composition, and pure FeS has been use as the immiscible sulfide melt (O’Neill
and Mavrogenes, 2002; Li and Ripley, 2005). To investigation of the effects of sulfide composition, in addition
to those of temperature, pressure and silicate melt composition, on sulfur solubility in silicate melts, we have
carried out a series of experiments done at pressures between 1.5 and 3 GPa and temperatures from 1400 to 1800C
over a range of compositions of both the silicate and sulfide melt. We find that the solubility of sulfur in silicate
melts drops significantly with the substitution of Ni and Cu for Fe in the immiscible sulfide melt, decreasing by
approximately 40% at mole fractions of NiS + Cu2S of 0.4. Combining our results with those from the previous
studies investigating sulfur solubility in silicate melts we have also found that solubility increases with increasing
temperature and decreases pressure.

These results show that without considering the composition of the immiscible sulfide phase the sulfur
content of silicate melts can be significantly overestimated. This may serve to explain the relatively low sulfur
concentrations in MORB melts, which previous models predict to be undersaturated in a sulfide phase despite
showing chemical and textural evidence for sulfide saturation.
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