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A ground breaking collaborative research 
study by Quantachrome Instruments, Rive 
Technology, Stockholm University, and  
University of Alicante (Spain) uniquely  
demonstrated the power of combining 3  
different analysis techniques including  
transmission electron microscopy (TEM), 
rotation electron diffraction (RED), and gas 
sorption, for characterizing mesostructured  
zeolites.   These materials possess a combina-
tion of micropores as well as mesopores, which 
makes gas adsorption, coupled with state-of-
the-art density functional theory (DFT) for  
pore size characterization, the perfect  
technique for a complete micro- and meso- 

pore size characterization. In addition, hysteresis scanning was utilized to 
elucidate open versus constricted mesopores. Together with TEM and RED, this 
allows for a 3D picture of the material to be realized.

Recent synthetic breakthroughs, also based upon the research of the authors 
of this paper, have provided new synthesis techniques for the production of  
hierarchical zeolites and make it of the utmost importance to obtain a  
complete structural characterization of the material.  These techniques  
utilize surfactant templating which allows close control over the mesopore 
size and properties of the hierarchical zeolites.  Tailoring of these properties 
has been shown to offer significant improvements in their catalytic activity, 
which provides benefits in applications such as cracking of transportation fuels 
like gasoline and light cycle oil.  These mesostructured zeolites are now being 
used in commercial applications.  The large percentage of open mesoporosity, 
that could only be ascertained using gas adsorption, leads to the enhanced 
diffusion observed in these mesostructured zeolites over conventional micro- 
porous materials.
  
This research has also been highlighted in an article in the prestigious journal 
Angewandte Chemie  (Angew. Chemie Int. Ed., volume 53, p. 12020-12021, 
2014) by John Meurig Thomas and Rowan Leary.. Within this highlight article, 
this research by Quantachrome and its collaboration partners was referred to 
as a “milestone in the characterization of nanoporous materials”.  It is further 
stated that “in the development of new catalysts consisting of multi-functional 
MOFs, the triad of techniques deployed by Garcia-Martinez, Zou, Thommes 
et al should prove particularly useful”, which shows the potential extension of 
this work to other important porous materials.

Further information on this research and on the application of gas adsorption 
for the characterization of nanoporous materials can be obtained by contact-
ing  one of  the corresponding authors of this ChemCatChem paper   
Dr. Matthias Thommes at matthias.thommes@quantachrome.com. 
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