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Alkali Activated Binder (AAB)

» Sodium hydroxide NaOH

/ alkali-activator -
solution

solid amorphous 4 =>
aluminosilicate

Alkali-activated material

. Slag » Less cohesive than OPC

. fly ashes
. calcined clay

» Low superplasticizer
compatibility

solid alkali
activator

. Sodium carbonate: Na,COs
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Oscillatory Rheology
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Materials

Calcite AAB

- 91.5% GGBS*, 5%Ca(0H)2, 3.5% Na,COs = CEMI152.5R
« pm particles « uym particles
« ¢ =41-53% (w/c 0.5-0.3) » ¢ =39-51% (w/c 0.5-0.3)

Weak long-range Strong short-range
attraction :

attraction

Purdociment 1955 Jonsson et al. Langmuir (2005)
Buchwald et al. Material and Structures (2015)

* GGBS: Ground granulated blast-furnace slag: CaO (30-50%), SiO2 (28-38%), Al.Oz (8-24%), and MgO (1-18%)
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Materials

« CaCOs « CEMI1525R
« 70 nm particles « uym particles
« ¢ =5-30% » ¢ =39-51% (w/c 0.5-0.3)
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attraction attraction
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* GGBS: Ground granulated blast-furnace slag: CaO (30-50%), SiO2 (28-38%), Al.Oz (8-24%), and MgO (1-18%)



Take home message(s)

Osclillatory rheometry can give hints on particle cohesiveness

The deformation mechanism depends on both concentration and interaction

AAB are intermediate between cement and calcite suspensions
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Calcite
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Calcite

nano-particles MODEL —> Shih et al. 1990

long range weak attraction
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« Interfloc links
« Floc rigidity
« Concentration

Shih et al. PRA (1990)
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Fractal structure at rest
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Small oscillation = system at rest!
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Take home message(s)

Osclillatory rheometry can give hints on particle cohesiveness
The deformation mechanism depends on both concentration and interaction

AAB are intermediate between cement and calcite suspensions




Perspectives

Flow rheological measurements

Chemical analysis

Microscopical measurements (l.e. AFM)
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Backup slides
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ELASTICITY AND YIELDING OF PURE CALCITE PASTE : Discussion

Elasticity of fractal gels = Shihetal. PRA(1990)
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ELASTICITY AND YIELDING OF PURE CALCITE PASTE : Discussion

Elasticity of fractal gels = Shihetal. PRA(1990)
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Shih 1990 X backbone fractal dimension
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Shih et al., PRA (1990)

ELASTICITY AND YIELDING OF PURE CALCITE PASTE : Discussion
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