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Accurate thermodynamic modeling of pure alkanolamines and ethylene glycols and their mixtures plays a key role in the
design and development of various industrial processes such as chemical, petroleum, natural gas, paper, tobacco, cork, and ink
industries. Thermodynamic modeling is even more important in separation processes, such as acid gas removal, because
more than 40% of the total cost of such processes is related to the separation unit. From a theoretical perspective,
alkanolamines and glycols offer a unique study opportunity due to their hydroxyl groups, which lead to strong self-
association. Analyzing their thermodynamic behavior is useful for understanding these interactions. Thermodynamic models,
such as equations of state (EoSs) can be used to model alkanolamine and ethylene glycol systems [1,2]. The associating nature
of alkanolamines and ethylene glycols has led to the increased use of advanced EoSs like SAFT (Statistical Associating Fluid
Theory) for modeling their pure and mixture properties. In this study, the PpT-SAFT EoS [3] was employed to model the
thermodynamic behavior of monoethanolamine (MEA), diethanolamine (DEA), methyldiethanolamine (MDEA), 2-amino-2-
methyl-1-propanol (AMP), monoethylene glycol (MEG), diethylene glycol (DEG), and triethylene glycol (TEG) and their
mixtures, including vapor-liquid equilibrium, volumetric properties, and second-order derivative thermodynamic properties.

1. Background

Based on the availability of experimental data,
calculations were performed in this section for the
following thermodynamic properties: density, isobaric
heat capacity, sound velocity, isobaric thermal expansivity,
isothermal compressibility, saturated vapor pressure, and
saturated liquid density. The average absolute deviation
percentage (%AAD) is used to compare the PpT-SAFT EoS
results and experimental data:

The PpT-SAFT EoS [3] is a PpT reparameterization of the
SAFT EoS, achieved by utilizing a more advanced
computational method and fitting experimental PpT data
instead of VLE data for parametrization. The PpT-SAFT EoS
has five adjustable parameters to represent the
thermodynamic behavior of pure associating fluids, which

are estimated from PpT data over a wide range of T and P.
The PpT-SAFT EoS is formulated as follows:
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