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Abstract

Introduction: Indoor air quality in educational spaces plays a critical role in the physical health, mental
concentration, and learning efficiency of students and staff. Both indoor and outdoor pollutants not only
increase the risk of respiratory diseases but also impair cognitive performance and reduce educational
productivity. Since pollutant sources in such spaces are diverse and multidimensional, relying on a single
technology is insufficient for effective air quality improvement.

Methods: This study systematically reviewed scientific literature and international experiences to evaluate
innovative technologies for pollutant capture and purification in schools and educational facilities. Two
main approaches were examined: (1) the application of surface adsorbents and photocatalytic coatings on
building fagades to reduce outdoor pollutants such as PM2.5, PM 10, and VOCs; and (2) the use of nanoscale
materials and coatings indoors to control pollutants such as CO: and formaldehyde.

Results and Discussion: Findings indicated that photocatalytic technologies based on TiO2: and ZnO, under
well-lit conditions, are cost-effective starting points offering advantages such as self-cleaning and
antibacterial properties. Photocatalytic ceramic filters (CCFs), which combine physical adsorption with
photo-oxidation, provide balanced performance and maintain partial efficiency under low-light conditions.
In contrast, MOFs and DACC, although capable of selective adsorption (e.g., CO: and SO:), are less
suitable for widespread use in schools due to cost and stability concerns, and are more relevant for specific
or pilot applications.

Conclusion: The optimal strategy is a phased and integrated approach: starting with low-cost indoor
coatings, followed by complementary fagade technologies (including CCFs), and ultimately integration into
double-skin fagade systems where economically justified. This pathway balances technical performance,
cost, and climatic adaptability, thereby enhancing health and educational productivity in the long term.
Keywords: Sustainable Architecture, Air Quality in Educational Spaces, Absorbent Coatings, Nano-
materials.
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