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Amorphous Silica as a Pozzolan 

Amorphous Silica can significantly improve the properties of concrete and cementitious 
materials. It is commonly used as an additive in the construction industry for various 
purposes. Here's how amorphous silica improves concrete and cement: 

Strength Enhancement: Amorphous silica is 
highly reactive with calcium hydroxide (a 
byproduct of cement hydration), and it forms 
additional calcium silicate hydrate (C-S-H) gel. 
This gel is responsible for the strength and 
durability of concrete. The increased formation of 
C-S-H gel contributes to higher compressive and 
flexural strength, making the concrete stronger 
and more resistant to cracking. 
 

Densification: Amorphous silica particles fill in the gaps between cement particles, 
helping to densify the concrete matrix. This densification reduces the permeability of the 
concrete, making it less susceptible to water penetration, chemical attack, and freeze-
thaw damage. 

Improved Workability: Amorphous silica can enhance the workability of fresh concrete. 
By reducing the water demand for a given level of workability, it allows for the 
production of high-strength, low-water-to-cement ratio concrete mixes, which are 
crucial for durable and strong structures. 
 
Reduced Shrinkage: The use of amorphous silica can lead to reduced drying shrinkage in 
concrete, as it helps in producing a more compact microstructure. Lower shrinkage 
minimizes the risk of cracking and improves the long-term durability of concrete. 
 

Chemical Resistance: Amorphous silica can improve the chemical resistance of concrete, 
making it more resistant to attack from aggressive substances such as acids, sulfates, and 
chlorides. This is particularly valuable in environments where concrete is exposed to 
corrosive chemicals. 

Enhanced Durability: The combination of improved strength, reduced permeability, and 
increased resistance to chemical attack makes concrete with amorphous silica additives 
more durable, extending the service life of structures. 

Environmental Benefits: With a signifcant reduction in CO2  required for production and 
enhancing the performance of concrete, amorphous silica can lead to the production of 
“greener”, thinner and more efficient structures, reducing the environmental impact 
associated with the construction process.  
 
Overall, the incorporation of amorphous silica is a valuable strategy for improving the 
performance and durability of concrete and cementitious materials in construction 
projects. 
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