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Abstract: Sulfate attack on concrete structures is a major durability concern wherein concrete interacts with marine water,
swamp water, groundwater, sewage water, freshwater, etc. In this study, the supplementary cementitious materials such as fly
ash (FA) and nanoparticles are together incorporated into conventional concrete aiming to enhance the resistance of concrete
against the penetration of sulfates. The present work is focused to understand the degradation in FA concrete modified with
nanoparticles by surface sulfate attack. Concrete mix such as FA and FA modified with 2 wt% nano-TiO2 (FAT), nano-CaCO,
(FAC), and 1:1 ratio of nano-TiO, to nano-CaCO; (FATC) was fabricated. The specimens were exposed in 3% of ammonium
and sodium sulfate for 90 days. The deterioration effects and changes in microstructural properties in all the specimens were
comparatively studied. Results showed FAT, FAC, and FATC concrete have been deteriorated in ammonium and sodium
sulfate solution compared with FA concrete. Partial replacement of cement with fly ash decreases the quantity of freely
available reactive aluminates. Consumption of free lime by the fly ash prevents to react with sulfate. The enhanced properties
of fly ash concrete against sulfate attack could be achieved with less C3A content thus reducing the available Ca(OH), and
reducing the possibility of development of deleterious ettringite and gypsum.
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