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Abstract
The degree of non-ideality in non-ideal liquid-gas mixtures must be determined. Several quantitative qualities may be utilized to quantify surplus properties experimentally. These may be approximated by various model equations. Density, surplus molar volume, and apparent molar volume define a binary mixture. This and other volumetric properties may be found in thermodynamics. Volumetric and thermodynamic properties depend on temperature and pressure. Partial molar volumes, partial excess molar volumes, partial molar volumes at infinite dilution, isothermal coefficients of pressure, partial molar enthalpy, thermal expansion coefficients, and excess thermal expansion coefficients all show a mixture's thermodynamic significance. This review covers mixture thermodynamics research. 
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Introduction 
When dealing with processes that include significant entropy changes, mixture thermodynamics plays a crucial role. The degree of non-ideality in the non-ideal liquid and gas combinations has to be investigated. Several qualities may be used to conduct experimental measurements of excess properties. These may also be approximated using other model equations. The three main characteristics of a binary mixture are its apparent molar volume, excess molar volume, and density. 
This and other volumetric characteristics may be found using thermodynamics. Temperature and pressure have a significant impact on the volumetric and thermodynamic characteristics. The research and studies on mixture thermodynamics are included in this review. The thermal expansion coefficients, excess thermal expansion coefficients, isothermal coefficients of pressure, excess molar enthalpy, partial molar volumes, and partial molar volumes at infinite dilution were all estimated by Radovia et al. using experimental densities and excess molar properties. 
They carried out computations for the cyclohexylamine binary systems including 1-propanol, 1-butanol, 2-butanol, or 2-methyl-2-propanol. They also supplied volumetric data from their research, which may be used to examine the effects of temperature, chain length, and the location of the hydroxyl group in the alcohol molecule on molecular interactions. Density, excess molar volume, and apparent molar volume were reported by Patil et al. for a binary combination including propan-2-amine, propane 2-ol, ethanol, and 2-methyl propan-2-ol. [2] During their analysis, they found that VE values increased as alkanol chain length increased. They also noticed that the VE values become more negative as the temperature rose. The molar volumes of the alkanol (1) + Propan-2-amine (2) systems were found to change significantly between 298.15 and 308.15.Additionally, it was shown that Hbond breaking led to a reduction in the dissociation of self-associated alkanol. Hus et al. looked at the characteristics of mixes of methanol and water. 
They used a coarse-grained modification of a basic isotropic water model for this reason. They also used Monte Carlo simulations in their study, which demonstrated that the model could accurately represent the thermodynamic features of methanol. It was also sufficient to explain how temperature, composition, and excess qualities of mixes affected the density of water-methanol mixtures. In their study of solid-liquid equilibrium, Maximo et al. [4] They conducted research on fatty alcohols and triacylglycerols, which are often employed in the manufacture of food, medicine, and cosmetic items. 
During their inquiry, they assessed the solid-liquid phase diagrams of two binary systems made up of triolein + 1-hexadecanol and triolein + 1-octadecanol using differential scanning calorimetry (DSC) and optical microscopy. They used MATLAB to solve the phase equilibrium equation in their study. They used the UNIFAC model (original and modified Dortmund model) and the Margules equation (two- and three-suffix) for liquid-phase activity coefficients.An research into the statistical thermodynamics of liquid mixtures was conducted by Abrams and Prausnitz. 
Their research attempted to derive a new term for the extra gibbs energy of systems that are partially or fully miscible. The vapor-liquid and liquid-liquid equilibria for binary and multicomponent mixtures with a range of nonelectrolyte components were found to be well represented by the UNIQUAC equation. Ganesh and Srinivas conducted research on the thermodynamic characteristics of an ammonia-water combination. [6] Their research focused on ammonia-water mixtures for power application systems up to 100 bar. They created a new MATLAB algorithm in their effort to compute the thermodynamic characteristics. Enthalpy-concentration, entropy-concentration, temperature-concentration, and exergy-concentration charts were among the charts they developed. In their study, Ibrahim et al. investigated the correctness of the state SPUNG equation's extended corresponding states. 
For the density and vapour liquid equilibrium (VLE) calculations of the CO2 - water system, they used a variety of reference fluids. They evaluated the results by contrasting the experimental data with the numerical prediction. Additionally, their findings showed that the EoS could reflect a wider range of densities the heavier the reference fluid. These investigations showed that the reference fluid selection had very little effect on the VLE solubility predictions. Dhar et al. conducted tests to determine parameters of binary mixes of heptyloxybenzoic acid (HOBA) and decyloxyhenzoic acid (DORA) at various mole ratios, including transition temperature, transition enthalpy, and transition entropy. [8] They noted that, similar to pure samples, the peak transition temperature was reliant on the scanning speeds. The transition temperatures found in the heating cycles were also found to be greater than those found in the equivalent cooling cycles, according to their research. Ganesh and Srinivas claim that in order to solve thermodynamic properties, binary mixes also need mixture concentration. 
To help them comprehend the calculations for the attributes, they created a flowchart. They generated the thermodynamic characteristics for the ammonia-water combination using MATLAB computer code. They claimed that by using these correlations, the fugacity method's needless repetitions were eliminated. Investigations on the thermodynamics of alcohol-hydrocarbon mixtures were conducted by Privat et al. [10] They spoke about the multi-step process's outcomes and technique in their research. They conducted multiphase investigations. 
They first highlighted the significantly non-ideal behavior of mixtures of ethanol and naphtha. They included broad instructions for mixing gas oils and industrial alcohols in the second stage. The data on Minimum Miscibility Temperature (MMT) serves as a crucial reference in this regard. Heintz researched the most current advancements in non-aqueous mixture thermodynamics and thermo-physics. [11] They focused mostly on non-ionic mixes. They discovered that many of the characteristics and uses of ionic liquids are not well understood. Further research is needed to determine the solubility of gases at both ambient and high pressures. Karunakar et al. conducted research on ultrasonic velocity and density measurements for binary solutions.
 They clarified the molecular interaction between the constituents of these mixes by using characteristics like adiabatic compressibility and molar volume intermolecular free length. According to their research, a higher compressibility maintains the molecules apart for a longer period of time. The intermolecular free length increases as a consequence of this. Mehra et al. evaluated a ternary liquid system of cyclohexane, 1-dodecanol, and toluene. [13] For this combination, they calculated the sound speed as a function of temperature and composition. They assessed variables such as internal pressure, acoustic impedance, intermolecular free length, isentropic compressibility, molar volume, and molar free volume using this data. Additionally, extra qualities were evaluated using these derived properties. The smoothing coefficients and associated standard deviations were obtained by fitting the excess property data into the Redlich-Kister polynomial equation. 
CONCLUSION
Numerous volumetric characteristics may be ascertained with the use of thermodynamics. Temperature and pressure have a significant impact on the volumetric and thermodynamic characteristics. A mixture's thermodynamic significance can be found in a wide range of properties, including partial molar volumes, partial excess molar volumes, partial molar volumes at infinite dilution, isothermal coefficients of pressure, partial molar enthalpy, and thermal expansion coefficients and excess thermal expansion coefficients. 
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