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Hydrogen is expected to be a next-generation clean energy carrier. However, the currently available 
thermodynamic property data are insufficient at high temperatures and high pressures, and new accurate data are 
required. Recently, we measured the PVT properties of hydrogen in the temperature range from 353 K to 473 K 
and at pressures up to 100 MPa by the Burnett method and developed a virial equation of state (EOS) based on the 
measured data. In the present work, a PVT property measurement apparatus was developed by the isochoric 
method to farther extend the temperature range up to 773 K. In the isochoric method, the sample cell (250 cc) is 
filled with a sample fluid, and the P-T relations along isochores are obtained by measuring the pressures at the 
temperatures to be studied. However, due to very low hydrogen density, it is difficult to measure the mass in the 
sample cell accurately. Using the apparatus, we then prepare an expansion cell that has a large volume (2500 cc) 
and combine with the gas expansion method to determine the densities of the isochores. Nitrogen was measured 
from 473 K to 773 K and up to 100 MPa. The obtained data are in good agreement with a reference EOS within 0.1 
%. Finally, we measured the PVT properties of hydrogen from 473 K to 773 K and up to 100 MPa. The present data 
at 473 K agree with the data obtained by the Burnett method and the latest EOS within 0.1 %. As the temperature 
increases, the deviations between the present data and the EOS become larger and 0.3 % at 773 K.  

 


