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Improvement of clay-based material properties for sustainable
construction by the addition of a Mg-based mineral binder in
poured earth applications

Raphael Kuhn, Pietro Lura, Guillaume Habert and Ellina Bernard

Introduction: Concrete production, contributes ~7% of global CO, emissions. Sustainable
alternatives like poured earth are considered, but face drawbacks in workability, drying time
and strength compared to concrete. Portland Cement Stabilization (PCS), a possible
solution, increases the CO, footprint and flocculates the system. This study examines the
interaction of a new Magnesium Binder Stabilization for clays (MCS) and its effects on poured
earth properties. Additionally, a method is tested to evade the coagulation caused by
stabilization, to enhance the rheological behavior.
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Clays, particularly when combined with MgO based
binder, exhibit poor workability due to their colloidal
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The rheology is improved by electrostatic repulsion
based on Na-hexametaphosphate (NaHMP) adsorption
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precipitating Magnesium (Aluminum) Silicate
Hydrate (M-(A-)S-H), hydrotalcite and brucite.
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Conclusion: The addition of NaHMP to MCS leads to a change of the particle surface charge of
MgO and edge site of the clay minerals, which increases the dispersion by electrostatic
repulsion and therefore improves the rheology. Later, new phases such as M-(A-)S-H,
hydrotalcite and brucite form. This new phase assemblage incorporates water into the crystal
structure, leading to a reduction of the setting time but also to a lower porosity, which in turn

increases the strength together with the hydraulic binding properties.
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