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Abstract: In this paper the properties of zinc oxide (ZnO) low-dimensional conductive oxide 
nanostructures in the aspect of their potential applications in microelectronics, in toxic gas sensors 
as well as checking whether they can be also used in water treatment has been determined. ZnO 
nanostructured porous thin films deposited by DC reactive sputtering (RS) have been deposited on 
Si substrates at different temperature conditions. For the surface properties and chemical 
morphology analysis the X-ray photoelectron spectroscopy (XPS) and atomic force microscopy 
(AFM) have been used. Thanks to those methods, it is possible to obtain information on changes in 
the structure caused by the adsorption of various gases from the atmosphere, mainly C pollution 
from air, but also from the water. Investigated ZnO thin films were also tested for their 
photocatalytic properties performed in UV light. For this purpose the methylene blue as a dye 
pollutant to evaluate the activity of the nanostructures has been used. Within this work it has been 
observed that the ZnO thin films, which were used, react in the selected environment and their 
presence reduces the amount of dye. This shows that in addition to sensor properties, properly 
selected zinc oxide nanostructures, used so far in toxic gas sensors, can also be used in the process 
of water purification and treatment, which is crucial in protecting the natural environment primarily 
from various types of dyes or also medicines. 

Keywords: ZnO nanostructures; surface chemistry; XPS; surface morphology; AFM; photocatalysis 


