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Abstract 

          The effect of nano-silica (NS) on the hydration characteristics, 

thermal expansion and microstructure of cement pastes and mortars was 

studied. OPC was replaced with NS up to 6.0%. The presence of NS 

increases the required water of standard consistency and elongated the 

setting times. The results of chemically combined water, free Portlandite, 

pH, bulk density, compressive strength and thermal expansion showed 

that, NS contents up to 5.0 mass% improve the physico-chemical and 

mechanical properties of cements. NS behaves not only as filler to 

improve the microstructure, but also as an activator to promote the 

pozzolanic reaction, which enhances the formation of hydrated products. 

It was concluded that, partially substitution of OPC up to 5 mass% NS 

improves the mechanical and microstructural characteristics in 

comparison with the neat OPC paste up to 90 days. 

 

 


