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Abstract 
The conventional carbon capture and utilization (CCU) process involves separating CO2 from waste streams, 

transporting it through a pipeline, and then converting it into fuels and chemical commodities. On the other hand, 

Integrated Carbon Capture and Utilization (ICCU) or thermocatalytic reactive capture offers a more efficient approach 

with lower energy requirements. This method directly transforms captured CO2 into methanol, synthesis gas, and 

carbon monoxide.

At the heart of an ICCU scheme are dual-functional materials comprised of a catalyst affixed to a solid sorbent, 

enabling the selective capture and conversion of CO2 within the same reactor. This seminar will delve into efforts to 

enhance these materials, beginning with the example of Zr-modified Ni/CaO DFMs, which exhibit improved CO2 

capture and conversion capabilities. Additionally, there will be a discussion on multifunctional materials such as self-

regenerative Ni-doped CaTiO3/CaO nanocomposites, explored for CO2 capture and subsequent dry reforming of 

methane (ICCDRM). These materials have demonstrated stable CO2 capture capacity and syngas productivity over 

multiple cycles, with reduced coke deposition due to small exsolved Ni nanoparticles and their strong interaction with 

the host material.
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