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Sulphide/silicate partition coefficients (D) have long been assumed to been around 103. 

Whenever a PGE deposit that suggested higher partition coefficients was found (e. g. Bushveld 
Complex), the resulting higher concentrations were attributed not to a higher value of D, but to 
an exotic process such as non-magmatic fluids and/or metasomatism. An alternative 
hypothesis is that the D values for PGEs are indeed much higher, at least 105-106, and that the 
reason why most deposits suggest otherwise, is that low silicate/sulphide melt ratios are more 
common and result in an underestimation of D values for those deposits.  

The above-mentioned underestimated D values (Da
i) have been calculated from 

equation (1) 
 

Da
i=Yi/X0

i         (1) 
 
where Yi is the concentration of the element i in the sulphide liquid, X0

i is its initial 
concentration in the silicate liquid and Da

i is the Nernst distribution coefficient. This equation 
assumes that the ratio of sulphide to silicate melt in infinitely low. However, as most deposits 
have a finite volume of silicate melt, the mass ratio of silicate to sulphide, R, should be 
considered. In this light, Yi can be reformulates as (2) 
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It can be seen from equation (2) that R will have a strong effect on the empirical D value, 

defined by equation (1). If R lies between 0.1D and 10Di, Yi is strongly dependent on R, but if R 
is greater than 10Di, further increases in R have little effect on Yi. If R is less than 10xDi, 
equation (1) yields apparent partition coefficients that are less than the true partition 
coefficients as defined by equation (2). The lower the value of R, the lower the apparent 
partition coefficient, which, can be observed in the example depicted in figure 1. 

 

 
Figure 1- Effect of variations in R on the precious metal content of a sulphide liquid (Y) for different values of 
D. the concentration of the precious metal in the silicate liquid is assumed to be 10 ppb. Note that if R is less 
than a tenth of D, Y is virtually independent of D. Da is the apparent distribution coefficient and is equal to 
Yi/Xi. 

 
 In order to obtain reliable experimental values of D, a series of experiments was 

conducted to determine metal/sulphide coefficients at various conditions. It is possible to 
determine the value for silicate/sulphide partition coefficients, using both the metal/silicate 



(from literature) and metal/sulphide D values (purpose of the experimental work presented 
here). This is achieved with the use of equation (3): 
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D =                                                                                  (3) 

 
The experiments consisted of heating up a quartz crucible containing FeS powder and a 

PGE wire/foil on a controlled atmosphere furnace. Several runs were conducted for time 
periods of 1, 4, 12, 24 and 48 hours in order to plot time dependent solubility curves, one of 
which, can be observed in the graph on figure 2. 

 

 
Figure 2- Top left: graphic interpolation of Pt concentrations in sulphide, using microprobe data. Top 

right: electron backscatter image of the same area of Pt intensity peaks. Note that the same features are 
discernable using the two methods. Below: Pt time dependent solubility curve with Log ƒO2=-10.29 and Log 
ƒS2=-2.94. It shows that equilibrium is achieved after 48 hours. 

 
The results suggest that not only are D values around 105, but also that diffusion of Pt in 

sulphide is extremely fast. During quenching of the runs, the PGEs are depleted adjacent to the 
wire, which is the source for these elements. We interpret this as a reflection of the insolubility 
of PGEs in a solid sulphide phase, which causes PGEs in the immediate vicinity of the wire to 
return to it upon quenching, thus providing a more stable arrangement. Quenching takes just 
a few seconds, showing the speed at which PGEs diffuse in a sulphide melt. The averages of 
the PGE contents of the quenched sulphide were measured outside of these depletions zones 
to avoid underestimations of the solubility value for a given PGE. To accomplish that, maps 
like the one shown in the top left of figure 2 were used. We also report that equilibrium seems 
to be attained after 48 hours of run time and that higher values of solubility in shorter runs are 
attributable to metastable conditions at the start of the runs. 

 


