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Development of experimental apparatus for continuous P-V-T

measurements of crustal fluids around critical point

����*������*

Yoshiharu Uchida* and Kenshiro Otsuki*

Abstract : Crustal fluids are the aqueous solution of salts (NaCl, KCl, CaCl, etc.) and

gasses (CO,, CH., N, etc.), most commonly a H,O-CO,-NaCl system. However, we have

little information on their thermodynamic properties and the equations of states

(pressure(P)-volume(V)-temperature(T) relation) at high CO, concentration and salinity

under the conditions up to ,** MPa and around .**�, where water-rock interaction is

significant. We developed a new experimental apparatus that can control P and T

independently up to ,** MPa and /**� to measure V continuously.

We experimented for pure water over the T range up to .**� at +** MPa, and CO, up

to ,**� at -* MPa and +** MPa, and examined the performance of our new apparatus

by comparing the experimental data with those from SUPCRT3,. The experimental

data for the pure water are well consistent with SUPCRT3, within +� of error, while

the data for CO, deviate ,*� at maximum from SUPCRT3,. A main cause of the

deviation is likely to be attributed to the overestimation of T by about -*� or less. We

will accomplish the apparatus in the near future as an innovative experimental tool.

Key words : crustal fluid, equation of state (EOS), P-V-T, NaCl, CO,, continuous measurements
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