L]
Il INTERNATIONAL MEETING

.. MOLECULES

4 L FE Molecules4Life ¢ Il International Meeting 2025

Development of low-carbon cements (LCCM) by
alkaline activation technology

A. Fernandez-Jiménez
Eduardo Torroja Institute (IETcc), CSIC, Madrid, Spain
*Presenting author e-mail (anafj@ietcc.csic.es)

Portland cement (PC) manufacturing contributes significantly to energy consumption, greenhouse gas
(GHG) emissions and natural resource depletion. PC production increases by 7-8 % annually and its
manufacture accounts for 7-9 % of total GHG production. In order to reduce CO, emissions, the cement
industry's roadmap includes, among other options: increasing the content of supplementary
cementitious materials (SCMs) to replace Portland cement clinker or making clinker-free cements. By
applying alkaline activation technology [1-5], both options are possible to produce low-carbon
cements -(LCCM). Alkaline cements (AC) are obtained by the physical-chemical interaction of materials
(aluminosilicates) from natural origin or industrial waste (with amorphous or vitreous structures) with
alkaline activators. Hybrid alkaline cements (HAC) are multi-component systems containing a high
percentage of mineral additions (dehydroxylated clays, fly ash, slag, mining waste, etc.), low

proportions of Portland clinker (<30 %) and a small ( COMPOSITION )
proportion of activators (solids or liquids) of moderate ==

alkalinity (Na;SO4, NaCQOs, NaCl, ...). At this point, it is oo [ ; : oy
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the materials used in these cements, which allow the

recovery of waste from other industries. The use of |iwexec |[Fai |Frmwn 30-20 % pe
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development of new sustainable materials with low CO, — — on et >
emissions, in addition to the recovery of by-products or By 2o e Strong O
industrial waste, avoiding the overexploitation of HYDRATION AND CURING REQUIREMENTS

natural resources and favouring the circular economy.
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