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ABSTRACT  

 

 Building components present in fertilizers production line are continuously 

subjected to the corrosive action of present solutions and their vapors. Cement based 
structures have shown severe deterioration over time to the extent that has triggered the 

search for substitute materials. 

In the present thesis, geopolymer bricks, alternatively based on kaolin and fly ash were 

prepared using a mixture of sodium hydroxide and sodium silicate as alkaline activators. 

These bricks were submerged in solutions of ammonium nitrate, urea and ammonium 

sulfate at 0.5M, 1M and 1.5M molarities for time periods up to 28 days. The solutions were 
refreshed on daily basis to assess their corrosion resistance under extremely harsh 

conditions. Brick samples, consisting of three specimens each, were taken out of the 

solutions at time intervals of 1, 7, 14, 21 and 28 days, dried and checked for loss in weight 

and compressive strength. 

In all cases, the loss in weight increased with increasing time of exposure and solution 

molarity although the effect of the former parameter was mostly much higher than the 
latter. However, the samples containing fly ash, although exhibiting loss in weight 

comparable or higher than kaolin based geopolymer samples, generally displayed higher 

compressive strength. In most cases investigated, the strength after 28 days immersion was 

still higher than the minimum standard strength required by ASTM C62-17 for building 
bricks (8.7 MPa). This proved the possibility of using these materials as substitute for 

cementatious components in fertilizers production lines. 

The kinetics of chemical attack were also studied for the three aggressive solutions 

investigated.in case of attack by ammonium nitrate, the reaction was controlled by 

boundary reaction at interface, while it turned out to follow first order kinetics in case of 

attack by urea and ammonium sulfate. In all cases, the reaction rate constants were 
calculated and related to the solution molarity. 

  

 

 

 

 

 

 


