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The main objective of this research is to study the durability of a series of geopolymers obtained from the mixture of two industrial by-products used as a source of aluminosilicates: construction and demolition waste (CDW) and chamotte (CH). In previous studies, the optimal conditions of several variables such as the composition of geopolymeric mixtures, the type and concentration of the activating solution, and the curing conditions (time and temperature) were investigated. The chemical composition of both precursors determined by XRF indicates that they have high proportions of silica (higher than 50%), while the amount of alumina is lower: 20.1% in the CH precursor and 5.8% in the CDW residue. Five different mixtures of alkaline-activated binders were formed. The effect of incorporating increasing amounts of CH by-products (10–40 wt%) into CDW by-products has been studied. All of the mixtures were prepared under the same conditions: the alkaline activator was a mixture of 8 M NaOH (98% purity) with 50% Na2SiO3 (29.2% SiO2, 8.9% Na2O and 61.9% H2O), a liquid solid ratio 0.45, and a particle size 100 μm. The mixtures were cured at room temperature. The results of this study yielded alkaline-activated materials with compressive strengths that increased when the CDW precursor was replaced by the CH precursor. These materials achieved a compressive strength of 15.2 MPa after 28 days of curing, which increased to 23.9 MPa when 40% CH was added to replace CDW. After 28 days of curing, these materials were subjected to durability tests in three different testing conditions: HCl 2%, NaCl 3.5%, and Na2SO4 4.4%.



For the durability study, the dry specimens were first weighed and then immersed in the solutions indicated above. The saturated specimens were weighed 24 hours after immersion and then every 7 days until they had been exposed to these media for 28 days. After each weighing period, with the exception of the first one (24 h), the solution was replaced with a new one, and the samples were immersed again until the next control period. On the 28th day of immersion, they were left to dry in ambient conditions, after which mechanical tests were carried out. The increase in the results is in accordance with a previous study. The compressive strength increased from 20.2 MPa with 100% CDW to 30 MPa with 40% CDW in 2% HCl, from 17.4 MPa to 25 MPa in 3.5% NaCl, and from 18 MPa to 26.5 MPa in 4.4% Na2SO4. Furthermore, the most favourable medium with the highest compressive strength was determined to be 2% HCl.



These results confirm that the manufacture of alkaline-activated materials using industrial construction by-products and demolition waste and chamotte as raw materials are very good alternatives to the use of traditional Portland cement (PC) in the construction sector, as, in addition to offering similar physical and mechanical properties, they present excellent resistance when in contact with different aggressive media. In this way, a new type of material that is less environmentally aggressive, as it requires less energy consumption than PC, is being introduced to the construction sector and will reduce greenhouse gas emissions into the atmosphere and avoid the extraction of new natural raw materials. In the same way, this also provides a new use for waste, resulting in a circular economy.
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