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Report:

The aim of this experiment was to characterize the structural environments of Kr and Xe (noble gases) in
silicates at high pressures and temperatures. Indeed elemental Xe is missing in the current atmosphere
compared to primitive meteorites (which is not the case for Kr) and storage of Xe in silicate at depth (crust
and upper-mantle) has been recently proposed. Present experiments were dedicated to test this hypothesis and
study possibility and mechanisms of Xe incorporation in silicates. Kr was investigated to discriminate a Xe-
specific behaviour. XAS measurements were performed on BM23 using Paris Edinburgh Press (PEP) and
nano-polycrystalline diamonds in order to avoid glitches in the XAS spectra at the Kr K-edge (14326 eV) and
at the Xe K-edge (34561 eV) in transmission and fluorescence modes on haplogranite (a proxy of the
continental crust) and sanidine (high temperature feldspar). Xe and Kr gas standards were analyzed
throughout beamtime to correct for eventual shift. Summary of exploitable measurements is given in Table 1.
To date, there is no published data on X-ray absorption spectroscopy of Xe in silicates and only one study on
XAS of Kr in SiO, glass at ambient conditions [1]. In the course of experiment we successfully retrieved
EXAFS signals of Kr and Xe in sanidine glass at around 2-3 GPa and different temperatures. Spectra
presented in figure 1 are currently analyzed and should enable to better understand Xe and Kr incorporation

in silicate glass. At around 1300°C (after recrystallization of the glass), we observed a dramatic change in



absorption spectrum of Xe in sanidine glass (see figure 2) which may be due to Xe incorporation in minerals.

However EXAFS signal is not exploitable, probably due to low Xe content in minerals compared to the glass.

Xe content in haplogranite (0.5 wt % Xe) was too low to exploit EXAFS signal (despite 10 hours analysis in

fluorescence mode). However careful analysis of XANES signal indicates a 1 eV shift between starting glass

and compressed melt due to Xe oxydation in the haplogranite melt.
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Figure 2: normalized absorption spectra at 2-3 GPa retrieved in
sanidine at Xe K-edge in transmission mode. (merge of scans are
represented)
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