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Ideal adsorption solution theory (IAST) fitting and analysis was performed using Mathematica 

9.0 and Microsoft Excel graphing and data analysis software. The following manual will guide 

you through the creation of a Mathematica notebook (*.nb) file for computational purposes only. 

The underlying theory is explained elsewhere [Myers, A. L. and Prausnitz, J. M. AIChE J., 1965, 

11, 121-127]. The analysis is based on [Herm, Z. R. et al. J. Am. Chem. Soc. 2011, 133, 5664–

5667], and special thanks go to Zoey R. Herm for helpful discussions and for providing the 

Microsoft Excel template (IAST_spreadsheet_KrXe.xlsx). 

 

Import of gas sorption data. 

Gas Sorption Analysis was performed on a Micromeritics ASAP 2420 volumetric 

sorption analyser equipped with a chiller circulator. Gases analysed in this example were krypton 

(Kr) and xenon (Xe) at 298 K. Data is stored in the folder C:\IAST_example\ in *.csv format, and 

is provided in terms of Absolute Pressure (in mbar) and Quantity Adsorbed (in mmol/g), with the 

first line of the file containing the header information. We define two variables Krdata and 

Xedata for the adsorption branch of the Kr- and Xe-isotherms, respectively. 

 

 

Parameterisation of the Freundlich-Langmuir equation for dual-site adsorption. 

IAST estimations were performed using the dual-site Langmuir-Freundlich fits of the 

single-component isotherms. In equation (1), p is the pressure of the bulk gas at equilibrium with 

the adsorbed phase (in mbar), q is the adsorbed amount per mass of adsorbent (in mmol/g), 

q(m,1) and q(m,2) are the saturation capacities of sites 1 and 2 (in mmol/g), b1 and b2 are the 

affinity coefficients of sites 1 and 2 (in 1/mbar), and n1 and n2 represent the deviations from an 

ideal, homogeneous surface.  

 (1) 



The adsorption selectivity, S, for binary mixtures of components 1 and 2 is defined as: 

  (2) 

where q1 and q2 are the molar loadings (in mmol/g) and p1 and p2 are the partial pressures of 

species 1 and 2 (in mbar), respectively. 

 

IAST is analogous to Raoult's law and assumes an ideal solution of the gas components 1 and 2 

at equilibrium, i.e. the conditions for IAST are: 

 (3) 

and 

 (4) 

where x is the molar fraction of constituent 1 in the gas phase and y is the molar fraction of 

adsorbed constituent 1. p(total), p1 and p2 are the total pressure and the pressure of constituents 

1 and 2, respectively. 

Pressure p1 and p2 of constituents 1 and 2 correspond to the spreading pressure p(spread) 

of the binary mixture of constituents 1 and 2, and is given by: 

 (5) 

where A, R, T and qi are the specific surface area of the adsorbent, gas constant, temperature and 

the adsorbed amount of constituent i at pressure p0(i). At equilibrium equation (5) will be the 

same for i = 1 and 2, hence: 

 (6) 

In simpler terms, we need to find a mathematical description for real gas sorption data in 

terms of equation (1), then find the integral of this mathematical description to arrive at the 

equivalent of equation (5), and then to solve for the equilibrium condition outlined in equation 

(6). 

To that end, we define the variable FLmodel which depends on four parameters q1, b1, 

q2 and b2 and the variable x. The parameters n1 and n2 are set to 1 for simplicity, assuming for 

ideal of adsorption surfaces. 

 

 

Nonlinear curve fitting using gas sorption data. 

 

 

 



Plot of gas sorption data and the dual-site Freundlich-Langmuir fit for Kr (at 298 K). 

 

 

Plot of gas sorption data and the dual-site Freundlich-Langmuir fit for Xe (at 298 K). 

 

 

NOTE: at this point the mathematical descriptions for both isotherms can be already used to 

calculate molar selectivities (useful in some instances). 

 

Finding the integrals. 

 

 



Perform IAST. 

 

At this point the resulting values for the partial pressure of Kr (i.e. q) can be processed 

and visualised according to above equations in e.g. Microsoft Excel (c.f. 

IAST_spreadsheet_KrXe.xlsx). 

 

 


