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Rheological behaviour of cement 
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Yield stress fluid with viscosity 



[1] N.Roussel et al. Cement and Concrete research 40 (2010) 77-84 

Cement suspensions 
[1] 



Interactions 
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colloidal interactions 
particles inertia 
viscous interactions 
standard cement 

What about geopolymer? 

•  Colloidal interactions è 

•  Viscous interactions è independant of  
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Materials 

SiO2/Na2O = [1-2] 

H2O/Na2O =[10-20] 

Φ= [0.2-0.35] 

Si/Al ~2 

Al2O3/Na2O ~1 

Metakaolin 
Sodium silicate 

MK-based 
Geopolymer 



Geopolymer’s rheological behaviour 
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standard cement paste 
geopolymer paste 

SLUMP PUMP 

•  In general, for standard MK-based geopolymer 

•  Low colloidal contribution  

•  High viscous contribution 

•  No thickening 



Yield stress 
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•  In cement suspensions,  

•  Colloidal interactions due to Van der Waals forces 

• In geopolymer suspension,  

•  Low colloidal interactions, low  Van der Waals forces [2] [3] 

[2] A. Favier et al. submitted (2012) 

[3] L.T.Drzal J. Colloid Interface Sci., 93 (1982), 126-138 



Geopolymer Cement 



Viscous contribution 
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ηη f •  cement è low η0  

•  geopolymer è high η0 



Solid fraction contribution 
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•  cement  

è high φ (0.6) and φmax (0.9)  

•  geopolymer  

è low φ (0.25) and φmax (0.55) 



Dilatancy 

In geopolymer suspension, 

•  φ/φmax  is low and weak normal force 

è no thickening 
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Conclusion 

Geopolymer Cement 



Perspectives: rheological improvements  
•  Modifying solution viscosity 
•  Slowing down reaction 
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Geopolymer 
Geopolymer + 0.5% borax
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Geopolymer + polymer 

Adding polymer with  
high molar weight 

Adding delay  
admixtures (borate) 


