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Chemical potential derivatives at the critical point

Here we present one of our assumptions, that the particle-particle fluctuations dominate
the particle-energy fluctuations, in terms of thermodynamic derivatives. Starting from the
differential of Bui(B,p) one can write,
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The total chemical potential can be written as a sum of several terms, most of which are
molecular in nature,
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corresponding to a simple factorization of the partition function. The central three terms
on the right hand side of Equation (S2) only depend on temperature. Using this for the left
hand side of Equation (S1) provides several terms that cancel with the corresponding terms
in the molar enthalpy appearing on the right hand side. Hence, after some rearrangement
we find,
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Comparison with Equation (3) after using Equation (7) provides,
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which lead to the results in Equation (14).
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Numerical values of CHM limits for 121 fluids
Table S1. Critical Properties and Behavior of NIST REFPROP Fluids Using the Default EOS

pc (mol/L)  pc(bar) T (K) Zc A 4, 45 Molecule

4240  40.051 419.290 0.271 164 133 109 1BUTENE
4700 47.000 508.100 0.237 155 290 211 ACETONE
13.212 113.330 405.400 0.255 1.55 252 0.98 AMMONIA
13.407 48630 150.687 0.290 1.42 361 184 ARGON
3.901 49.073 562.020 0.269 164 259 2.04 BENZENE
3.923 37.960 425.125 0.274 166 174 2.13 BUTANE
1.515 19904 638.800 0.247 2.01 3.18 1.58 C11
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