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Structure of Fe-Ni and Fe-Ni-S molten alloys by
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Recently, an anomaly in the sound velocity has been observed in molten alloys sup-
posed to be in several planetary cores. These are mainly FeNi alloys with a proportion
of some light element, which explains the low observed density. In these alloys, the
sound velocity increases with temperature, exactly the opposite behaviour that is ex-
pected in normal metallic alloys. One of the possible candidates to be such light ele-
ment is sulphur, and one plausible hypothesis explaining the observed anomaly in the
sound propagation is the formation of FeS clusters in the molten alloy. Increasing the
temperature of the liquid, such clusters could be disaggregated favorising the sound
propagation. In this paper the staticS(Q) liquid structure factors for binary FexNi1−x,
x= 0.90, 0.85 and ternary Fe0.85Ni0.05S0.15 molten alloys are investigated by means of
the concurrent use of neutron diffraction and Reverse-Monte-Carlo simulations. The
measuredG(r) radial distributions reveal atomic orderings varying from that present



in the Fe0.90Ni0.10 alloy, reminiscent of the ideal b.c.c. structure of solid Fe, to a far
more open structure found in Fe0.85Ni0.05S0.15. From data at hand no clear evidence
of clustering of sulphur within the Fe-Ni matrix is found, but in contrast, its addition
leads to significant changes in structural properties.


