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Smectites are swelling layered minerals with the presence of

counterions and water molecules in interlayer spaces. The

movement of ions and dipole molecules located in the

interlayer spaces leads to interesting dielectric properties. The

systems are easily modifiable through intercalation. This paper

is dedicated to examining the structural and electrical

properties of hydrated nontronite, montmorillonite and their

intercalates with DMSO and ethylene glycol. For this purpose,

thermogravimetric, diffractometric, and dielectric measurements

were performed. As a result of intercalation, the modified

smectites showed a higher percentage of guest molecules

compared to water in the unmodified minerals, leading to a

larger interlayer distance for the modified systems. It turned

out, that hydrated nontronite and montmorillonite exhibited

different electrical properties due to variable water content. In

the process of intercalation, the smectites regardless of the

differences in the chemical composition of the layers and the

type of counterions bound similar amounts of DMSO and

ethylene glycol molecules. This resulted in similar relaxation

times and dielectric increments for modifications, but different

compared to the unmodified smectites. The activation energies

of the relaxation process of modified minerals were reduced

compared to the original minerals. The Maxwell–Wagner effect,

and the relaxation of dipole guest molecules are responsible for

most of the dielectric properties of the investigated materials.
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