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ABSTRACT ARTICLE INFO
The significant growth of urbanization and the increase in environmental Received: 11 June 2025
pollutants resulting from industrial and urban activities have made the need Revised: 11 November 2025

for modern materials to mitigate these pollutions more apparent than ever.
Self-cleaning concrete is considered one of the major innovations in the

Accepted: 20 November 2025

concrete industry, offering the ability to reduce pollutants and preserve the

aesthetic quality of urban environments. Due to its photocatalytic Keywords:
properties, this type of concrete has a high capability to decompose and Self-Cleaning Concrete
reduce the pollutants present in the environment. However, one of the main TiO:

challenges in using self-cleaning concrete is its weakness in abrasion ALOs

Photocatalytic

resistance. This research aims to investigate the effect of adding titanium ‘ ‘
Abrasion Resistance

dioxide (TiOz) and aluminum oxide (Al:0s) on the mechanical properties,
abrasion durability, and self-cleaning capability of concrete. In order to
achieve optimal mechanical properties, economic considerations, and self-
cleaning functionality simultaneously, this study focuses on the use of
additives in macro-scale sizes. For this purpose, aluminum oxide at 3% by
cement weight and titanium dioxide at 5%, 10%, 15%, and 20% by cement
weight were used. The experimental program includes slump, compressive
strength at various ages, abrasion resistance, and the photocatalytic
property for different concrete mixes. The results of this study showed that
the RAM-15% mix design demonstrated desirable mechanical performance
and provided the most optimal self-cleaning property. Additionally, the
abrasion resistance in the RAM-20% mix increased by 45% compared to
the control mix.
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