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This work focuses on the study of self-cleaning properties of surfaces modified with thermally 

exfoliated graphitic carbon nitride (g-C₃N₄), which represents a promising photocatalytic 

material active in the visible region of the spectrum. The prepared material was applied to model 

substrates, and its self-cleaning efficiency was evaluated according to the UNI 11259:2008 

standard, based on the degradation of the organic dye Rhodamine B. Experimental 

measurements were carried out in a climate chamber under simulated daylight illumination. 

The influence of various combinations of temperature and relative humidity on the rate of 

photocatalytic dye degradation, and thus on the self-cleaning efficiency, was systematically 

investigated with the aim of approximating real outdoor conditions. 

The results show that both, temperature and relative humidity significantly affect the 

photocatalytic activity of the prepared surfaces. Conditions leading to optimized self-cleaning 

performance were identified, as well as regimes where the efficiency is limited. These findings 

contribute to a better understanding of the behavior of g-C₃N₄-based materials under realistic 

application conditions and may serve as a basis for their practical use in outdoor self-cleaning 

coatings. The presented work thus provides important insights into the influence of 

environmental factors on the performance of photocatalytic surfaces and contributes to their 

more efficient design for practical applications. 

This research was supported by the Czech Science Foundation under the project 24-10949S and  

Vouchery pro univerzity v Moravskoslezském kraji – 1. Výzva 

(CZ.10.03.01/00/23_042/0000390) year 2025, Czech Republic, while the infrastructure has 

been utilized in the frame of the project No. CZ.02.01.01/00/22_008/0004631 Materials and 

technologies for sustainable development within the Jan Amos Komensky Operational Program 

financed by the European Union and from the state budget of the Czech Republic. The authors 

also thank the project SP2026/065 (VSB – Technical University of Ostrava). 

 

 

52nd International Conference of SSCHE
May 26 - 29, 2026, Štrbské Pleso, Slovakia

1


