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Supporting information
Figure S1 shows the comparison between the RALF model and a number of Frumkin-Fowler-Guggenheim (FFG) isotherm (equation 1 in the main text) for different values of . The FFG isotherm parameters are set to give the same Henry’s law constant and the same saturation capacity for both models (see Table S1), thus leaving only the energy parameter, , to be determined. The FFG isotherm can be rewritten as follows: 
										S1

 is the amount adsorbed as predicted by RALF, which can be calculated considering the system at , ref.1:
 									S2

Which, for a single component, leads to
										S3

The saturation capacity of water in silicalite-1 as determined through equation S3, i.e.  mol kg–1 is in good agreement with the reported micropore volume of silicalite-1,  cm3 g–1 (ref. 2). The Henry’s law constant can be calculated by expressing the compressibility as 
										S4

and considering that in the low pressure limit:
											S5

Finally, the expression for the adsorbate’s chemical potential (equation 18 in the main text) can be rearranged to give:
			S6

[bookmark: _Ref22030055]Table S1: Fowler-Guggenheim isotherm parameters used to match predicted isotherm for water on silicalite-1 at 300 K by RALF model
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[bookmark: _Ref22028683]Figure S1: Comparison of RALF prediction for water on silicalite-1 at 300 K and FFG isotherm for different values of . 
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[bookmark: _Ref11761285]Figure S2: Predicted ethanol isotherms on silicalite-1 with varying solid density at 300 K. Actual density for silicalite-1 is 1786 kg m–3, which corresponds to a porosity  = 0.31, indicated by the dashed line. 
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[bookmark: _Ref12964681]Figure S3: Predicted propane isotherms on silicalite-1 with varying solid density 300 K. Actual density for silicalite-1 is 1786 kg m–3, which corresponds to a porosity  = 0.31, indicated by the dashed line.
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[bookmark: _Ref14176910]Figure S4: Ethanol isotherms for silicalite-1 () at 300 K for different values of binary interaction parameter 
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