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Abstract

In this paper, the effect of fibrous titanium nanoparticles (DFNT) on the durability of lightweight concrete was
investigated. Fibrous titanium nanoparticles were prepared synthetically, and then concrete samples were
fabricated under controlled laboratory conditions and subjected to mechanical and durability tests. The
durability test results indicated a 17% reduction in surface water absorption and a 22% reduction in total
porosity in concretes modified with DFNT (at a ratio of 0/3%) compared to conventional concrete. A 15%
improvement in resistance to freeze-thaw cycles was also observed, which increases the stability of concrete in
destructive environmental conditions. Finally, the addition of more than 0/3% of nanoparticles did not provide
better performance and a trend of decreased durability was observed due to the phenomenon of caking. Overall,
the quantitative and qualitative results of this study indicate that the use of fibrous titanium nanoparticles up to
0/3% by weight of cement can be an effective and economical solution to increase durability and reduce

permeability of concrete.

Keywords: Titanium nanoparticles (DFNT), concrete durability, water absorption, porosity, thawing and freezing
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