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The reactivity study of layer-structured minerals (e.g., kaolinites, hydrotalcites) is of 
considerable importance in the light of practical applications (as adsorbents, fillers, 
additives etc.). In addition, organo-clay complexes play a significant role in environmental 
protection as well. Kaolinite minerals can be fully expanded with low molecular weight 
organic compounds like formamide, dimethyl sulphoxide and hydrazine. The reagent 
molecules disrupt the H bonds holding together the kaolinite double layers, which consist 
of the two-dimensional arrangements of tetrahedral (siloxane) and octahedral (gibbsitic) 
sheets) and form new hydrogen bonds. This process is known as intercalation.  

The intercalation compound is a nano-layered mineral since the mineral sheets are 
regularly separated with reagent monolayers. The rate of expansion can be studied by X-ray 
diffraction, while the elucidation of the structure (types of bonds, orientation effects) 
requires the use of high- and low temperature Raman and FTIR spectroscopic techniques. 

The use of Controlled-Rate Thermal Analysis (CRTA) makes it possible to produce 
“pure” complexes, i.e., containing only reagent molecules between the layers. Thermal 
deintercalation results in an increased surface reactivity of the mineral. Another methods of 
synthesizing surface active kaolinites is through mechanochemical activation by dry 
grinding. Mechanochemical treatment can cause deformation and breaking of O-H, Al-OH, 
Al-O-Si and Si-O bonds leading to partial dehydroxylation of the mineral. The combination 
of mechanochemical activation and intercalation/thermal deintercalation is a new method to 
produce super-active surface centers with tailored properties leading to the development of 
a potentially new adsorber. The structural variance of surface species can be studied by 
spectroscopic methods. The methodology developed for the study of kaolinite-type 
minerals can be used for the investigation of other layer-structured minerals like 
hydrotalcites or uranyl micas.  
 

 


