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Research Progress on Phosphorus Partition Coefficient Between Silicate Mineral and Melt
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Abstract: The partition coefficient of phosphorus between silicate mineral and melt is significant in understanding the evo—
lution and the differentiation degrees of silicate melt and is the foundation of estimating the phosphorus reservoir in the
mantle and establishing phosphorus migration models among various spheres for the Earth as well. This article reviewed lit—
eratures on the partition coefficient of phosphorus between silicate mineral and melt in natural samples and experimental
products discussed effects of physicochemical parameters on the partition coefficient including melt composition ( e. g.

MgO and Al, O, contents) mineral structure ( the degree of polymerization of SiO, *7) temperature pressure and oxy—
gen fugacity and pointed out shortages of prior researches on the partition coefficient of phosphorus between silicate miner—
al and melt under high pressure ( > 15 GPa) or with fluids.
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Table 1 Summary of partition coefficients of phosphorus in different types of rocks and experimental systems
(GPa/C) )G/l Ol mel )Cps/mel Ops/mel pPY/mel
2 0.02 ~0.04 0.02 0.02 Anderson  Greenland 1969
b(3.0/1400) 0.15 Thompson 1975
>(0.0001/1072) 0.093 0.076 0.014 ~0.028 Libourel 1994
2 0.1 0.05 Brunet  Chazot 2001
MORB b(4~15/850 ~1800)  0.05 ~0.11 Konzett  Frost 2009
>(6/1300) 0.08 0.02 0.01 0.006 Konzett 2012
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Fig. 1  Partition coefficients of phosphorus between silicate

minerals and melts in different types of rocks
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Fig.2 Partition coefficients of phosphorus between olivine
and melts D?"™" as a function of MgO contents

in the melts ( after Bédard 2005)
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Fig.3 Partition coefficients of phosphorus between alkali feld—
spar and melts in granitic rocks as a function of aluminum satura—
tion in the melts ( after London et al. 1993) . The regression e—

quation of the dashed line is shown in the top left corner
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