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the work equation for a reaction coordinate? Consider the case of a liquid gas phase transition. The
change in Gibbs free energy of formation of one mole of the gas and 1 mole of the liquid is negative.
If there is a thermodynamic driving force to drive the gas to form the liquid, how much energy is
consumed per mole to do this? This is important since the Gibbs free energy changes as the volume
changes. A: The Gibbs-Helmholtz energy is the sum of the internal energies, the kinetic energy and
the translational temperature ($T_0$). In the case of the gas-liquid transition (gas to liquid is
spontaneous and the transition is equilibrized on an infinitely slow time scale), the gas and liquid
phases are thermodynamically identical (the adiabatic compressibilities of the gas and liquid are
equal). If one divides the free energy into a purely enthalpic (internal energy) term and the kinetic
energy term, one finds that the enthalpy and the kinetic energy must have the same value to
compensate the negative magnitude of the first term. The absolute value of the enthalpic and the
kinetic energy terms is the same in both phases and it cancels out as well, leaving $$T_0 S = \Delta
G_{G-L}$$ This is the (Gibbs-Helmholtz) equation of state, with $$T_0 = \dfrac{(\rho_l-
\rho_g)V}{NT
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