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Abstract:

Concrete is one of the most important building materials used worldwide, yet it often faces
significant challenges in harsh environments, particularly those exposed to sulfate and acid
attacks. In this context, silica fume emerges as an additive that significantly enhances the
resistance of concrete and improves its performance in severe conditions containing sulfuric
acid. This research focuses on the vital role of silica fume in enhancing the durability of sulfate—
resistant concrete in a sulfuric acid environment, reviewing the chemical and mechanical
mechanisms that support this improvement. Sulfates are harmful to concrete as they react with
cement compounds, such as tricalcium silicate, leading to volume expansion and cracking that
compromise the structural integrity of the concrete. A total of 30 concrete cubes (15x15x15
cm) were cast and stored in a diluted sulfuric acid medium with a concentration of 5 g/I, along
with water as a reference medium. The testing ages ranged from 7 to 90 days (7, 28, 56, 90),
and the replacement ratios were 0%, 5%, 10%, and 15% by weight of cement.

Regarding acidic environments, such as those containing sulfuric acid, silica fume plays a role
in increasing concrete resistance. Due to its structure and density, silica fume can reduce the
penetration of harmful substances into the concrete matrix, thereby enhancing its overall
resistance in aggressive environments. Research findings also indicate that concrete containing
silica fume achieves a comparatively higher compressive strength—by up to 25%—than

concrete without silica fume. Additionally, samples with a 15% replacement ratio exhibited

lower permeability compared to other samples with different replacement ratios.

Keywords: Sulfate-resistant concrete, sulfuric acid, concrete corrosion, silica fume, concrete

permeability, compressive strength.
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