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Abstract 
 

Adsorption phenomena on surfaces have been extensively investigated based on the presence of 

thermodynamic equilibrium between the external gas in contact with the surface and the adsorbed 
film. In nanoporous structures, however, the actual observation of expected equilibrium properties (the 
total gas uptake, for example) may strongly depend on how and how fast that equilibrium is reached, 
generally referred to as adsorption kinetics. Processes such as diffusion into the interior of the structure 
and particle transfer from one group of sites to another may encounter different energy barriers that 

limit and/or significantly delay access to the adsorption sites. While this may be detrimental for the 
storage performance of the nanostructure, it can alternatively be exploited as means for separating 
different gases from a mixture. Gas separation devices are widely used, for example, for O2 production 
out of air, CO2 removal from flue emissions and for biogas upgrading.  
 
We present here a series of results concerning the kinetics of adsorption of different gases and mixtures 
on different regions of a carbon nanotube bundle. Since these nanostructures have several kinds of 
adsorbing surfaces (including pores and inhomogeneous external surfaces) our results are also relevant 

to many other adsorbents that typically have only one type of these surfaces. By implementing a 
Kinetic Monte Carlo algorithm to follow the time evolution of the gas uptake we are able to explore 
an interesting variety of kinetic phenomena, identifying the elemental processes responsible for such 
behavior. As a result, we have provided useful insight on long standing controversies on the adsorption 
behavior of these structures as well as direct explanation of several adsorption kinetics experiments.   
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