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Report:

Diamond Anvil Cdl experiments a high pressures (0.3 — 1.2 GPa) and temperatures (25 — 800°C)
were performed on the 1022 nHD beamline. In order to understand magma genesis in subduction zones, the
flud/mdt partition coefficents of Pb were experimentdly sudied. The equilibrium between agueous fluids
and dlicate mdts before and after thar complete miscibility, and the compostion of the different
components in these phases were characterized in situ a a micrometer scde for every sage of the high
pressure and temperature experiments (Fig. 1).

The experimental setup comprissd a Compound Refractive lens, ensuring the focusng of
monochromatized X-rays a 15 keV, with a flux of 5.10° photons per second. In order to restrict the scatter
beam, a PY/Cu pinhole of 5 um diameter was postioned behind the lens, thus dlowing to obtain a spacid
resolution of 1.5*5 pn. The beam was monitored by slicon PIN-diodes. The incident beam irradiating the
cel was norma to the diamond surface. An Xray CCD camera was Set in tranamisson geometry to observe
the sample during the heating stages. X-ray fluorescence measurements were carried out with an energy
dispersve solid state Si(Li) detector, set a 11.5° to the incident beam, in the horizonta plane. Experiments
were caried out with an externdly heated Bassett-modified Hydrotherma Diamond Anvil Cdl, which
dlows a direct visud observation of the equilibrium between components a high pressures and temperatures.
The sample was contained in a rhenium gasket compressed by two diamond (sample chamber diameter 400-
200 pm). Pressure medium in dl experiments was an agueous fluid ad was cdculated, a a given
temperature, from the appropriate equation of state of the fluid phase.

Sating materids were a synthetic haplogranitic glass together with one agueous fluid, ether pure
water or NaCl agueous solution (15 ¢/l). Lead was dternatively present in solution or in synthetic glass. To
monitor the compostions of coexising fluids and mdts during the hegting stages and dso in the vicinity of
the miscibility, trace eement didributions and concentrations were determined in situ during experiment



(Fig. 2 and 3). Single andyses were recorded with an acquistion time of 2 to 15 min. 2D scans of the cdl
were performed using a 30 s per step integration time.

The determination of Pb partition coefficient (D™fuidmet=C id/C ™Pmat) between hydrous slicate
mets and agueous fluids in the P-T conditions corresponding to the upper mantle in subduction zones is
currently in progress. Results were presented at two meetings (VI Internationd Conference on X-Ray
Microscopy, Grenoble July 2002; Diffuson Indagtique des Rayons X et Photoémisson de Haute Energie a
Soleil, Paris Juin 2002). They provide information on (1) the nature of the contaminant agent (a dlicate melt

or an agueous fluid) respongble of the unique Pb signature in subduction zone magmeas, (2) the potentid role
of chlorine in this contamination process.

Figure 1: Globules of melt (dark grey) in the agueous fluid (light grey) observed from CCD camera. These phase contrast images
(0.1 um spatial resolution) are obtained together with the fluorescence measurements at different temperatures.
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Figure 2: SXRF spectra obtained on globules of melt and fluids, respectively, with a 15 keV incident energy.
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Figure 3: Elemental distribution (Pb, Re, Cl, Ca) in the different phases performed after the experimental quench.



