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Using natural pozzolan materials to produce cement-based mortar is a 

suitable solution to reduce energy consumption and environmental 

impacts. In this experimental study, slump, compressive strength, water 

absorption, and sustainable development indicators statistical analysis of 

cement mortar containing natural pozzolans consist of high silicate 

aluminate with different percentages (6, 13 and 20%) substitute with 

cement in mortars were investigated. In this paper 8 mix designs including 

reference samples were compared, the main variations were pozzolan 

percentage replacement and sand granulation. Findings showed that the 

use of 13% of natural pozzolans containing high silicate and aluminate as 

a cement substitute after 56-days of curing increased the compressive 

strength of mortar by 2.23%, and decreases the water absorption of 

mortar 1.6% compared to the reference samples. In addition, the analysis 

and evaluation of sustainable development indicators of this mortar 

concludes that the optimal percentage of replacement with cement in the 

mortar, leads to a reduction in global warming potential and energy 

consumption by 13% in the production of one ton of cement in the 

conventional way. That plays a positive role to help climate change, 

reducing air pollution and reduce emission of greenhouse gases. 
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32/0 I.R  96/3  Fe2O3 
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0/53 C3S 51/1  MgO 
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SiO2 3/0  SO3 4/57  

AlO3  2/0  Na2O 9/26  

Fe2O3 5/6 K2O 8/3  

CaO 1/1  TiO2 2/2  

MgO 2/0  P2O5 4/1  
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