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Abstract

The thermodynamics in Physical chemistry is a core fundamental knowledge for chemistry, chemical
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engineering, and related majors. However, its theoretical abstractness and numerous formulas of-
ten make students find it’s difficult to understand, struggling to establish the connection between
theory and practical application. To address this issue, this paper takes “supercritical fluid”"—a cut-
ting-edge and widely applied field—as a teaching case, presenting its careful design and teaching
practice. The case integrates fundamental thermodynamic concepts (such as phase diagrams, criti-
cal point, partial molar quantities, fugacity, chemical potential, etc.) into the specific context of su-
percritical CO: extraction technology. Adopting a “problem-driven — theoretical inquiry — applica-
tion Practice — frontier expansion” teaching model, it aims to stimulate students’ interest in learn-
ing, deepen their understanding of thermodynamic principles, and cultivate their ability to solve
complex engineering problems and innovative thinking. Teaching practice shows that this case can
effectively enhance teaching outcomes, achieving the organic integration of knowledge, ability, and

quality.
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Table 1. Comparison of properties between supercritical fluid, liquid, and gas
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