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Modification of photocatalytic nanocomposites by controlled vacuum freeze-drying 
Richard Dvorsky
Institute of Physics, VSB-Technical University of Ostrava, Czech Republic

Photoactive ZnS nanoparticles were precipitated by heterogeneous nucleation on the surface of carrying silicon nanoparticles, 
dispersed in an aqueous solution of zinc acetate with sodium sulphide. The produced photoactive colloidal dispersion was 

desiccated in two different ways. 1. The dispersion was filtered and the residual water evaporated in the presence of air at 100°C. 
2. The aqueous dispersion was very rapidly freezed to -20°C and water molecules sublimated at the required optimal rate in 
the controlled vacuum. The structure of the composite material (Si)ZnS produced via thermal drying at 100°C is significantly 
tighter than the structure obtained by vacuum freeze-drying. Controlled freeze-drying enables self-organization of composite 
nanoparticles into lamellar structures, as shown in Figure 1, with a significantly larger specific surface area than the product of 
ordinary thermal drying. It thus provides several times higher catalytic efficiency. 

The combination of two semiconductor materials of Si (band gap of 1.11 eV) and ZnS (band gap of 3.6 eV) is also promising, in 
particular enabling adjustment of the spectral dependence of the photocatalytic efficiency of the new composite material.
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