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ABSTRACT 

The presentation will give an overview of various types of porous SiO2 and TiO2 materials that 
can be prepared by sol-gel processing combined with supramolecular templating (e.g., 
nanoparticles, thin films, and bulk materials). Furthermore, the nanocasting approach can be 
used to further replicate these structures into carbon and other metal oxides (SnO2, In2O3, 
Co3O4, ZnO, etc.) with similar porosity and morphology.1 The hierarchically structured metal 
oxides can be utilized in molecular separation applications (including liquid chromatography, 
phosphopeptide enrichment,1 and in-tube extraction2) as well as in gas sensing. The selectivity 
towards certain chemical compounds arises from the unique acid-base properties of the metal 
oxides. Furthermore, sol-gel-derived metal oxides can also be utilized in many types of thin 
film solar cells (e.g., dye-sensitized, organic, and perovskite solar cells). For instance, the dip 
coating method can be used to prepare uniform TiO2 thin films with controllable thickness and 
porosity for applications as charge selective layers in organic and perovskite solar cells.3 

1 Leitner et al. Analyst, 2017, 142, 1993–2003.  

2 Pusfitasari et al. Journal of Chromatography Open, 2023, 3, 100081. 
3 Masood et al. Nanomaterials, 2020, 10, 181. 

 


