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ABSTRACT 

Low carbon cements will reduce the CO2 footprint of the construction industry and therefore will become 

more dominant in the future. Such binders include geopolymer binders such as alkali-activated slags 

(AAS), calcined clays, ternesite cement, α-C2SH and CSA cement, to name a few. However, their future 

acceptance and widespread use much depends on the availability of chemical admixtures which allow to 

control their workability, set behavior, strength development etc. 

In this presentation, experimental results on superplasticizers, set retarders and early strength enhancers 

for those binders will be introduced. 

For AAS it was found that specific polycarboxylate (PCE) compositions which are soluble in the activator 

solutions are required to achieve dispersion and high workability. Whereas, for the other binders common 

PCE polymers which are currently used in Portland cement-based systems can be utilized. A specific 

problem for α-C2SH is its high fineness which results in a higher water demand and exceptionally high 

PCE dosages. 

From a world-wide perspective, calcined clays present by far the most attractive pathway to reduce the 

CO2 emissions from cement manufacturing, as they allow to reduce the clinker factor by as much as 35 %. 

However, this reduction comes with a significantly decelerated early strength development, compared to 

OPC. This disadvantage can be solved via addition of a novel early strength accelerator which is based on 

C-S-H-PCE nanofoils which act as seeding (nucleation) material. This admixture not only boosts the early 

reaction of the clinker portion in the blended cement; moreover, it also accelerates the pozzolanic reaction 

of the calcined clay, thus producing comparable early strength as for pure OPC. 

Finally, it is shown that common set retarders such as sodium gluconate, citric/tartaric or boric acid and 

AMPS/acrylic acid copolymers work also well for those novel “green” binders with the exception of the AAS 

binder. For this system, research to identify chemical structures with effective retarding properties is 

required. 

Our investigations conclude that for these novel binders, the admixtures currently applied in 

OPC work in most cases, however, some specific gaps exist which need to be filled by new 

chemistries. Successful development of those admixtures presents the key for wide-spread 

utilization of any alternative binder material. 

 


