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Abstract

The practice of carbon capture, utilization, and storage (CCUS) has gained rapidly increasing
attention as a way to reduce CO2 emission. In geologic CO2 sequestration, CO2 is injected
through a wellbore to a targeted geologic formation for large scale, long-term storage. These CO2
can trigger mineral dissolution and precipitation of CaCO3 in wellbore cement, changing the
cement pore structure and mechanical properties. While CaCO3
formation in cement matrix is usually believed to strengthen the
cement, our results show that the overall cement strength was
weakened due to formation of large dissolution zones. Modeling
reveals that these weak zones are caused by microscale geochemical
mechanisms. Despite the high efficiency of CO2 mineralization in
cement, it is infeasible to produce cement solely for CO2
mineralization because of the large CO2 emission during cement
production. Nevertheless, cement waste which otherwise will be
disposed of in a landfill serves as a good candidate for reducing CO2
emission in engineered systems, such as a nitrogen removing
biofilter. CO2 generated by denitrifying bacteria can form CaCO3 in
cement, through which multiple contaminants can potentially be
sequestered simultaneously.
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