Investigation of (p, ρ, T) properties of Brackish Seawater
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The majority of water on earth is seawater, a solution of salts of nearly constant composition, dissolved in water. The variable concentration of salts is represented by the mass fraction of dissolved salt in solution, referred to as absolute salinity. In 2006, as a successor of the Joint Panel on Oceanographic Tables and Standards (JPOTS), the Working Group 127 (WG127) was established by the International Association for the Physical Sciences of the Ocean (IAPSO) and the Scientific Committee on Oceanic Research (SCOR). Its main objective is an updated evaluation of the seawater thermodynamics and, if necessary, the recommendation of improved formulations. The present international standard for the representation of the properties of seawater is the 1980 International Equation of State of Seawater (EOS-80), released by JPOTS and published by Prof. Millero et al. in 1980. It is based on the temperature scale IPTS-68 and on the Practical Salinity Scale 1978, PSS-78. It is noteworthy that, since the evaluation of EOS-80, there have been only few new experimental (p, ρ, T) measurements made available and until 2009 no more recent standard EOS has been officially adopted for the calculation of the thermodynamic properties of standard seawater. Among the reasons for this revision is the need for consistency between seawater properties and the more accurate recent international standards for temperature (ITS-90) and for properties of pure water (IAPWS-95). 
In this work, measurements of (p, ρ, T) properties of seawater in brackish salinities (S=15.351; 16.967; 20.174; 22.069; 23.818 and 25.610), temperatures T = (273.15 to 468.05) K and pressures, p, up to 140 MPa are reported with the reproducibility of the density measurements observed to be in the average percent deviation range (ρ/ρ =  ±(0.01 to 0.03) %. The measurements are made with a newly constructed vibration-tube densimeter. Based on these measurements, an empirical expression for the density of seawater has been developed as a function of pressure, temperature and salinity, including the properties of pure water (IAPWS-95). This equation is used to calculate other volumetric properties including isothermal compressibility, isobaric thermal expansibility, differences in isobaric and isochoric heat capacities, the thermal pressure coefficient, internal pressure and the secant bulk modulus. The results can be used to extend the present equation of state (EOS-80) of seawater to higher temperatures for pressure up to 140 MPa.
