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THE EXPERIMENTAL AND COMPUTATIONAL DETERMINATION OF THE
HENRY’S LAW CONSTANT FOR THE SOLUTIONS OF NOBLE GASES IN
METHANOL, ETHANOL AND PROPAN-2-OL AT HIGH TEMPERATURES

P. A. Nikolaychuk"? M. Linnemann®, Y. M. Mufioz-Mufioz', E. Baumhogger®, J. Vrabec!
! Kafedra analiticeskoj i fiziceskoj himii, Celdbinskij gosudarstvennyj universitet, 454001, Chelyabinsk, Russian Federation
2Lehrstuhlﬁir Thermodynamik und Energietechnik, Universitdt Paderborn, 33098, Paderborn, Germany
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Noble gases are found in a wide range of applications in medicine, environmental chemistry or lighting.
The solubility and the phase behaviour of noble gases in water and organic solvents was studied rather
widely, however, for many systems the available information is not complete. Particularly, data on the
solubility of noble gases in primary and secondary alcohols are present only for a very limited
temperature range. In the present work the experimentally determined Henry’s law constant for the
solutions of argon and helium in propan-2-ol at 360, 420 and 480 K, as well as the Henry’s law constant
for the solutions of neon, krypton, argon and xenon in methanol, ethanol and propan-2-ol at temperatures
ranging from 50% to 95% of the solvent’s critical temperatures are reported.

The experimental setup for the high temperature gas solubility measurements and the experimental
procedure were described previously [1]. The density of argon and propan-2-ol as well as the saturated
vapour pressure of pure propan-2-ol at these temperatures were calculated according to the corresponding
equations of state [2, 3].The measured Henry’s law constant data are listed in Table 1.

The Henry’s law constant is related to the residual chemical potential at infinite dilution that can be
calculated by molecular simulation. The molecular models for noble gases [4], methanol [5] and ethanol
[6] were developed previously. In this study the modified Lorentz-Berthelot rule was applied; the
simulation procedure and details were described previously [7]. A state-independent binary parameter &
was adjusted such that the differences between the simulation results, the present experimental values and
the literature data were minimal; its values for the binary systems are listed in Table 2. The simulations
were carried out with the ms2 software [8]. The calculated Henry’s law constant dtat are presented in
Figure 1.

Table 1. Henry’s law constants of argon Table 2. Estimated values of the binary parameter & in
and helium in propan-2-ol the modified Lorentz—Berthelot rule for binary systems
T,K  Hawpron, MPa  Hyeopron, MPa Component Ne Ar Kr Xe
360 114.0£1.5 600.9 £43.5 Methanol 0.53 1 1 0.978
420 98.5+25 334.1+13.6 Ethanol 0.60 1.02 1.027 1
480 57.6+2.1 142.1+6.3 Propan-2-ol 1 0.964 1 0.97
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Figure 1. Henry’s law constant of noble gases in a) methanol, b) ethanol,
and c) propan-2-ol at temperatures between 250 and 480 K from molecular simulation
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