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In the field of Materials Science, materials with pores of the nanometers order (pores

up to 100 nm in size) occupy an important role owing to their diverse applications,

mainly in the field of Energy and Environment. These applications are based on taking

advantage of both the texture and the chemical composition of these materials, being

the surface processes, such as in Adsorption and Catalysis, the most used.

The  texture  of  a  solid  refers  to  its  specific  surface,  pore  volume  and  pore  size

distribution.  The  most  used  technique  to  characterize  these  properties  is  the

adsorption of  gases,  in particular  the adsorption of  nitrogen at  77K,  which can be

called vapor as it condenses. In addition, other gases are used as argon at 87 K and

carbon dioxide at 273 K. Special attention has been given to this technique, that faces

certain difficulties mainly associated with the size of the pores and the presence of

surface groups, which directly impacts the material texture data. 

In  the  study  of  textural  characterization,  what  is  obtained  experimentally  is  an

adsorption isotherm that deserves special attention, since its shape can be used to

obtain  enriching  information.  From  the  experimental  data,  models  are  used  and

geometries  are  assumed,  which  depend  specifically  on  the  characteristics  of  the

samples and the regions of analysis. Hence, many studies have been carried out to

achieve which are the most suitable models / methods for distinct materials.

In this lecture, the gas adsorption technique will be explained in detail to characterize

materials, specifying the experimental aspects to obtain reproducible results and as

accurate as the experiment allows. The possible shapes of isotherms are highlighted,

analyzing their classification, explaining the most accepted and applicable models to

various nanoporous materials, recently proposed by the IUPAC.


