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Relationships between the spectroscopic properties and
thermodynamic properties of associated solution

XU YingJie'?, YAO Jia', ZHU Xiao® & LI HaoRan'

1 Department of Chemistry, Zhejiang University, Hangzhou 310027, China
2 Department of Chemistry, Shaoxing University, Shaoxing 312000, China
3 School of Chemistry and Chemical Engineering, Qufu Normal University, Qufu 273165, China

Abstract: The macroscopic properties of associated solution systems reveal particularity in comparison with the ideal
solution, such as thermodynamic properties and spectroscopic properties. The study on thermodynamic properties and
spectroscopic properties can help us to understand special behavior of associated solutions. Spectroscopic technology
including NMR, IR and Raman is an effective method to investigate the microscopic properties such as intermolecular
interactions and solution structure which has become the fourth vertex on the molecular thermodynamics tetrahedron. As a
result, spectroscopy can be regarded as a tool to study thermodynamics of solution system, and there may be some
relationships between the spectroscopic properties and thermodynamic properties. In this paper, the recent progress in the
studies of the spectroscopic properties of associated solution, as well as the relationships between the spectroscopic properties
(NMR, IR and Raman) and thermodynamic properties (vapor-liquid equilibira and enthalpy) are introduced and reviewed. The
various models various models which are present to describe the spectroscopic properties and relate to the thermodynamic
properties, such as chemical association model, local composition (LC) model, the lattice fluid hydrogen bonding (LFHB)
theory and the statistical associating fluid theory (SAFT) are also discussed.

Keywords: thermodynamic properties, spectroscopic properties, associated solution, 'H NMR, IR, Raman, VLE,
enthalpy
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