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INTRODUCTION METHODOLOGY
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Chlorine rich magmatic fluids play an important role in metal transport and ore enrichment of critical metals like Cu, Au or Mo in hydrothermal X-ray transmission

systems. !> The P-T conditions of the vapor—brine separation in these fluids impact the depth and geometries of metal enrichment. Therefore, Experiments were performed using a transparent internally
understanding this vapor-liquid phase separation in the H,O-NaCl system i1s essential for constraining the behaviour of magmatic-hydrothermal heated high pressure vessel (t-THPV)"™™ designed for in-situ X- | Monochromatic X-ray Temperature: 20-700 °C
fluids. ray (Radiography/XAS/WAXS) measurements up to 2000 bar | Source (17keV) U B Furmice

Previous experimental studies mainly rely on ex-situ methods leaving gaps in P-T coverage and showing discrepancies, particularly at higher P- and 1200 °C at ISTO and ESRF, Grenoble. l | Petector

T-X conditions. As a result, thermodynamic models based on existing experimental datasets lack validation and need to be re-evaluated.®
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Experiments consisted in subjecting ageous NaCl solutions to g ‘j—- _—

.. : increasing temperature conditions under isobaric conditions.
The objectives of this study are to:
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« Constrain the P-T conditions at which V+L separation occurs in magmatic brines with varying compositions . . o~ : .
, , , , The phase separation can be identified through radiographic |
« Determine the volumetric properties of the brine and vapor phases . . . . ey ol — | | .
imaging as a change in the X-ray attenuation contrasts. : He inlet & outlet

Pressure:
1-1200 bar

The resulting experimental dataset will help improve equations of state and thermodynamic models for brines, with implications for magmatic

degassing, hydrothermal circulation, and ore formation. hermocoupte Radiography —
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RESULTS AND OBSERVATIONS

Temperature Calibration Preliminary results for NaCl-H,O system

Phase separation seen in ~3.5m NaCl Phase separation seen in ~0.9m NaCl - The onset of vapor-liquid phase separation in
Application of "
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More concentrated solutions (e.g. ~3.5m) exhibit
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The observed variability in brine distribution Q@ Experimental data
: 0] , : @ Driesner model
suggests that sampling-based™ and synthetic fluid
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KEY CHALLENGES CONCLUSIONS & PERSPECTIVES REFERENCES

Take-home message

Pressure (bar)
Pressure (bar)

« Temperature calibration 1s difficult due to very small sample sizes,

possible heating gradients, and the varied efficiency of heaters that are
often replaced.
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« Extend experiments to higher P-T conditions (upto 1500 bar and 900 °C) and obtain PVT properties (e.g. density).

o Investigate additional systems including H,O-KCl, H,O-CaCl,, and H,O-FeCl,, which are important components of natural hydrothermal brines
and will help improve experimental and thermodynamic models of magmatic-hydrothermal brines.




