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Accurate Measurements of Thermodynamic Properties and Thermodynamic Analysis of
a State-of-the-Art Equation of State for Ternary Fluid Mixtures with Hydrogen
Extended from Type 111 Binary Systems
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Accurate thermodynamic properties of hydrogen mixtures are essential in the
hydrogen society. Binary systems of hydrogen + hydrocarbons or carbon dioxide have a discontinuous
critical curve that diverges to a high pressure region, and are classified as Type Ill, whose
behavior is far different from that of pure fluids. In this study, a saturated density and PVTx
properties of hydrogen mixtures have been accurately measured. The phase boundary behavior of
ternary mixtures including hydrogen calculated from an equation of state was discussed.
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A :supplying vessel B : expansion vessel
C : optical cell D : pressure transducer
E :pressure indicator F :standard platinum thermometer
G :temperature indicator H : platinum thermometer
I :temperature controller J  :rocking unit
K : stiller L :heater
M : thermostated bath V1-V3: valves
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A: sample cell, B: expansion cell, C: pressure transducer,
D: digital pressure indicator, E: standard platinum resistant thermometer,
F: thermometer indicator, G: vacuum pump, H: constant temperature bath,
V1-V3: valves
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