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Decarbonizing the cement industry (responsible for 7 % of global emissions) remains one of the greatest challenges in
achieving global net-zero emissions. This talk explores the potential of direct separation reactors (DSRs) as a
transformative technology for carbon capture in cement production, and examines how DSRs can be integrated with
amine scrubbing systems to further enhance CO₂ capture efficiency.

We begin with a comparison of baseline cement plant configurations, highlighting emissions profiles and energy
requirements relative to plants equipped with post-combustion amine scrubbing. The discussion then advances to
novel DSR-based configurations, where calcination occurs in a pure CO₂ atmosphere, allowing for inherent capture of
process CO₂. Through techno-economic and process analysis, the performance of DSRs is evaluated across several
fuel scenarios—natural gas, coal, refuse-derived fuel, and biomass combustion—considering both direct and hybrid
integration with amine scrubbing units.

Results indicate that DSR systems offer substantial reductions in energy penalty and capture cost compared to
standalone amine scrubbing, particularly when operated on refuse derived fuel, yielding near–carbon-neutral (or even
carbon negative) cement production. The talk concludes with an assessment of operational trade-offs, retrofit
feasibility, and integration pathways for transitioning existing cement plants toward full-scale deployment of DSR–
amine hybrid systems.
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