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Differential Scanning Calorimetry (DSC) is capable to detect the difference in the melting/freezing temperatures between nano- and bulk phases. The effect is easily seen in the DSC traces and accounted for by the Kelvin equation. This approach was proved to be a versatile tool to study the internal geometry of nanosystems [1].

In the present study DSC traces of commercial and milled [2] detonation Nanodiamond (ND) samples were taken. In the literature these nanomaterials ware considered to be either chaotic mixture of isolated nonporous primary nanocrystals with d = 4.5 nm [2] or aggregates with d = 50-100 nm. We showed however that primary nanocrystals [2] form a reproducible network, characterized by the size and the total volume of voids. These nanovoids were easily filled with water or other fluids. Melting/freezing of fluids confined within the voids was studied by DSC to give the parameters of nanostructure. ND aggregates do not form such a structure. DSC was also used to determine parameters of typical mesoporous zeolite materials. The data on porous size and total volume were obtained using water and a number of organic liquids as melting/freezing fluid.
Both in the case of nanomaterial and mesoporous materials calculated parameters were compared with N2-adsorbtion data. The results obtained by two methods are in a good agreement. Both methods are based on the Kelvin formula and provide almost similar information. It was demonstrated however that using DSC one can additionally estimate the amount of nonfreezing fluid adsorbed on the pore walls. Such direct estimations are not possible with the adsorption measurements. Moreover nitrogen adsorption method is suitable for dry powders only, while DSC is capable to study gels and dry powders.
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