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IN SITU APPARATUS: The « see-through » internally heated pressure vessel |RAMAN SPECTROSCOPY SETUP : Principal aspects
(T-IHPV).

The Raman setup has been developed by the conjoined work of ISTO and CEMHTI |laboratories,
with ISTO involved in the development of the experimental set-up and CEMHTI in the building of

The dispositive used is an updated version of an existing autoclave developed to perform _
the Raman probe and focusing system.

measurements in supercritical fluid samples at HP-HT conditions (Testemale et al. 2005). It

presents those characteristics : _ ,
e Raman measurements can be made with 2 lasers at different wavelengths : 355 nm (UV

Coherent Genesis CX355-100 SLM) and 532 nm (VIS Genesis MX533-500 SLM).

 The system is built with a specific optical combination of mirrors (M1 to M4) to select the
wavelength and focus the beam on the sample (C) located in the « see through » internally
heated pressure vessel (IHPV) through the sapphire window (W).

 The scattered signal is carried by an optical fiber (OF) right down to the Raman spectrometer
(RS Andor Shamrock 500i) equipped with a back illuminated iDus CCD Detector (CCD).

* Raman sighal can be monitored throughout the experiments and visualization can be made in
real time on a computer with the Andor Solis software package.

 The Raman laser spot is approximately 100 um (MacroRaman).

* Pressure (He) is controlled to £ 1 bar by a high-P compressor system. It enables the release of
extra pressure due to heating thanks to electronic valves (Bruyere et al. 2008). The maximum
pressure that can be theoretically reached is up to 2000 bars.

 Heating is achieved up to 900°C by a furnace constituted of Mo wires wrapped coil-around a
Mo transmitting tube and isolated by alumina tubes, cement and ceramics. It is controlled by a
set of 2 power supplies and read to £ 1°C by a thermocouple placed within the Mo
transmitting tube.

* The vessel is equipped with 3 sapphire windows surrounding the sample allowing the Raman
laser beam to be transmitted through.
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pressure vessel (Testemale et al. Scheme representing all the components for the Raman
2005) spectroscopy dispositive used (Slodczyk et al. under revision)

SAMPLE LOADING : The sapphire internal cell :

* Liquid samples are loaded within a specifically designed 100 mm long and 5 mm diameter sapphire internal cell.
Sapphire has been chosen because it is a transparent material allowing Raman spectroscopy scattering through the sample and
it is resistant to HP and chemically inert to HT. Viton O ring [l Sapphire piston 1

* The sample in the cell is sealed hermetically with 2 sapphire pistons with Viton O-rings to prevent leaking
during P-T increase and the consequent volume increase.

Agueous sample

* The sapphire cell allows for relatively large sample size (mI3> or mm3). Components of the sapphire internal ol

EXPERIMENTAL EXAMPLES : speciation of S and Se in magmatic fluids

Speciation of S and Se has been investigated in 2 different aqueous

S and Se-bearing solutions with mineral buffers to achieve 0 vH,S
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oxygen fugacity conditions (fO2) of NNO (mildly oxidized) : |
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with varying fO2 buffers. Unbuffered conditions display overtones J Wavenumber (cm-1)
while it is not the case with oxidized conditions where the soles
H,Se/SeO, species are visible.

Wavenumber (cm-1)

Speciation of S in a water solution with a chunk of elemental sulfur with varying fO2 Speciation of Se in a 0.2m SeO, aqueous solution with varying fO2 conditions.

conditions.
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