EHPRG 2019 - Abstracts

Melting experiments on Fe3S under high pressure
S. Thompson1*, T. Komabayashi1, H. Breton1, C. McGuire1, S. Suehiro2, Y. Ohishi3, K. Glazyrin4, A.
Pakhomova4
1

School of GeoSciences, University of Edinburgh, Grant Institute, James Hutton Rd., The King’s Buildings, Edinburgh, UK
2 Department of Earth and Planetary Sciences, Tokyo Institute of Technology, 2-12-1 Ookayama, Meguro Tokyo, Japan
3J SPring-8, Japan Synchrotron Radiation Research Institute, 1-1-1 Kouto, Sayo-cho, Sayo-gun, Hyogo, Japan
4 Deutsches Elektronen-Synchrotron (DESY), Photon Science, Notekstrasse 85, 22607 Hamburg, Germany
Keywords: diamond anvil cell, earth’s core, iron-sulphur, melting
*e-mail: S1335012@sms.ed.ac.uk

The Earth’s core is mostly composed of iron and
nickel alloy but with some portion of light elements.
Though there have been many attempts to define the light
element in the core, there is no solid consensus as to the
composition of the core. To date, there have been a
number of candidate elements identified, such as silicon,
oxygen, and sulphur.
Sulphur is particularly important element to consider
due to its siderophilic nature. Many iron meteorites,
which are believed to be the cores of destroyed
planetesimals, show very high sulphur contents. The
system Fe-S has therefore been of great interest as a
model core system. The iron-rich compounds are
important for Earth’s core as the dense solid inner core is
crystallised from the less dense liquid outer core. Fe3S is
the most iron-rich sulphide phase and stablised at high
pressure. The thermodynamic properties of Fe3S were
less studied compared to other iron compounds mostly
because the single phase of Fe3S is difficult to synthesise
from powder mixtures under high pressures. As a result,
existing melting data only concerns the melting of the
binary eutectic system, and not the end member Fe3S,
which limits the ability to extrapolate data to conditions

of the Earth’s core and thermodynamic modelling
capabilities.
We have investigated the melting behavior of Fe3S
using in situ high pressure/temperature X-ray diffraction
experiments in laser heated diamond anvil cells up to 100
GPa. Pressure transmitting medium of Al2O3, SiO2, or
KBr was used in the experiments. We used a flakeshaped amorphous alloy with a composition of Fe3S.
Melting was determined using disappearance of
diffraction peaks associated with Fe3S, and through
textural analysis of recovered samples. Synchrotron Xray in-situ experiments were performed at beamline
BL10XU (SPring-8) and P02.2 (PETRA III).
We will report new experimental data and discuss the
melting temperature of Fe3S under Earth’s core pressures.
We will also discuss the implications of our data to the
effects of sulphur on Earth’s core properties.
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