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TECHNICAL NOTE

It is a well-known fact that the construction industry is responsible for a large portion of anthropogenic CO,
emission and significant consumption of non-renewable raw materials. It is estimated that the manufacture
of Portland cement alone contributes almost 70% of all CO, emissions for concrete construction, generated
mostly by limestone decarbonation and the fuel burnt for clinker production . To mitigate this problem,
alkali activated materials (AAM) have been identified as a promising sustainable alternative to Portland
cement usage 2. These can be based on aluminosilicate precursors from industrial by-products, such as
ground granulated blast-furnace slag (GGBS) and copper slag (CS), and activated by alkali solutions, to form
hydrated semi-crystalline silicoaluminate polymeric structures (C-A-S-H and N-A-S-H). However, the reaction
products occupy less space than the reactants, making the composite more susceptible to cracking, triggered
by both plastic and autogenous shrinkages. Superabsorbent polymers (SAP) have been successfully used as
internal curing agents to control cracking formation in cementitious composites 3. Studies have been carried
out to prove the effectiveness of SAP in cracking mitigation of alkali-activated mortars with both GGBS and
CS as precursors 4. The samples examined were activated by sodium silicate Na,O(SiO,) with silicate modulus
of 2.05 and modified by two types of SAP with different water absorption capacities (WAC). The evaluation
has been based on the analysis of plastic and autogenous shrinkages, and mechanical properties. The results
have shown that CS has lower reactivity than GGBS. This leads to higher cracking susceptibility triggered by
plastic shrinkage, since CS mortars lose more water during plastic state in the first 24 hours under severe
environmental conditions. Moreover, both types of SAP can reduce up to 35% of plastic shrinkage cracking
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widths in GGBS-CS systems. SAP also increases the rate of activated GGBS-CS reactions observed in the higher
slopes of autogenous shrinkage curves up to seven days. After this period, SAP collapses and the pace of
reaction follows as for the reference sample. SAP may also increase the degree of reaction, depending on the
type of polymer and type of precursor. For samples with GGBS only, the degree of reaction is less affected
by SAP because of higher slag reactivity, which is rapidly activated by the alkali solution. However, in the
presence of CS, SAP with higher absorption and smaller particles, well-distributed in the mix, leads to a higher
extension of reaction. As a consequence of faster and extended reactions by SAP, the compressive strength
of GGBS-CS mortars is increased. SAP with lower WAC and larger particles may lead to decreased autogenous
shrinkage by providing more room for volume changes after its collapse. However, it may also result in
compressive strength reduction by 10% at six months, especially at high CS contents. On the contrary, finer
SAP with higher WAC has greater ability to increase the compressive strength of GGBS-CS mortars, achieving
values 9% greater than the reference sample at six months. Therefore, finer particles of SAP, with higher
absorption capacity, has been proved to be more suitable for enhancement of polymerization reaction in
alkali-activated GGBS-CS mortars.
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