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Abstract

In this research, the performance of the CALF-20 metal-organic framework for the separation of CO-
from nitrogen has been investigated by a combined experimental-computational approach. The
adsorption simulation was performed using Monte Carlo method and the results were validated with
experimental data. The simulation was performed at a temperature of 298.15 K, a pressure of 1 bar
for pure and a mixture of 80:20% CO/N2. The simulated adsorption capacities for CO: and in the
mixture were 4.13 and 1.71 mmol/g, respectively, and for pure N: and in the mixture were 0.51 and
0.31 mmol/g, respectively. The CO2/N: selectivity at 1 bar pressure and 298.15 K was calculated
using the ideal solution adsorption theory to be 22.06 and from simulation data to be 20.74, with a
difference of less than 6%. Experimental data showed a CO: adsorption of 4.26 mmol/g, which is less
than 3% different from the experimental value.
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