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Report:

During this experiment, we investigated the melting of pure iron and of different iron
alloys by in situ XANES using the Laser-Heating Diamond Anvil Cell setup available on
ID24.

The sample consisted of a flake of pure Fe or Fe alloys (made either by deposition (see
(Morard et al. 2017) or rapid quench (Morard et al. 2011)) sandwiched between two KCI
disks, loaded in a DAC. The whole DACs were dried under vacuum for several hour in order
to remove the potential water absorbed by the KCI. Pressure was measured before and after
the laser-heating cycle using either Raman shift from the diamond tip (Occelli, Loubeyre,
and LeToullec 2003) or the fluorescence of a ruby sphere placed in the sample chamber
(Syassen 2008). Recovered samples were cut using FIB and the texture was also used as
aternative melting criteria. Furthermore, XRD mapping has been also performed on this
recovered samples.

Regarding melting of pure Fe, we perform similar experiment as (Aquilanti et al.
2015), but our overall results are significatively different. In fact, the controversy between
(Boehler 1993) and (Anzellini et al. 2013) emphasize a difference over 1000 K in the
position of the iron melting curve under a pressure of 100 GPa. We used the same melting
criteria, but we succeed to find similar results as in (Anzellini et al. 2013). The explanation
of this difference came from the fact that carbon contamination drastically reduce the melting
point of iron. Therefore, data from (Aquilanti et al. 2015) is a signature of melting in the Fe-
C system and not the melting of pure Fe.
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Figure 1 : Melting of iron measured in the present experiment. Melting point in agreement
with Boehler curev shows evidence of Fe3C peaks on the recovered sample, whereas melting
point in agreement with Anzellini curve shows pure Fe in the quench sample.



At the same time, change upon melting for the XANES edge has been collected for
different alloys, and the melting signature was quite different depending on the type of alloy
studied. But overall, the melting temperature measured were in excellent agreement with the
published melting curves measured by in situ XRD (Morard et al. 2011; Morard et al. 2017).
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Figure 2: Change in the absorption edge of iron for different iron alloys upon melting.

Two scientific papers are actually in preparation to discuss the melting or pure Fe and
the melting critria in iron alloys. One paper related to this work has been already published

(Torchio et al. 2016).
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