
Impact on Durability of Carbon Dioxide 
used as a Concrete Admixture

Improvements to the embodied carbon of 
the built environment is supported through 
reducing the carbon emissions associated 
with concrete; the ready mixed concrete 
industry requires innovative approaches to 
achieve ambitious sustainability targets. 
Carbon dioxide (CO2) has been employed 
as a beneficial ready mixed concrete 
admixture. An optimum dose of CO2 added 
to concrete as it is batched and mixed leads 
to the in-situ formation of mineralized 
calcium carbonate (CaCO3) and can 
increase the concrete compressive strength. 
This benefit can be leveraged to redesign 
concrete mixture proportions for a more 
efficient use of portland cement. The 
mineralized CO2 and the cement savings 
serve to reduce the carbon footprint of 
concrete. However, questions arise 
surrounding the durability impacts of a 
deliberate addition CO2 as an admixture. 
An industrial study has been completed to 
characterize the performance impacts of the 
CO2 addition. The testing assessed the 
concrete fresh properties, compressive and 
flexural strength, surface resistivity, bulk 
diffusion, hardened air void characteristics, 
permeability, freeze-thaw performance, 
calcium oxychloride potential, and 
corrosion of embedded steel. The in-situ 
developed CaCO3 resulted in improved 
compressive strength and equivalent or 
improved durability performance.


