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	This manuscript provides a detailed evaluation of interfacial tension (IFT) for n-alkane + CH₄ and n-alkane + CO₂ binary systems using Density Gradient Theory (DGT) combined with the Peng–Robinson Equation of State (PR-EOS). Accurate prediction of IFT is critical in enhanced oil recovery (EOR), reservoir engineering, and high-pressure thermodynamic modeling. The work contributes useful theoretical insight by validating the DGT+PR-EOS model against simulation data across a wide range of temperatures and pressures. The analysis of statistical error metrics further strengthens understanding of the model’s performance and limitations.
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