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Abstract

Chemical looping technology is a manifestation of the interplay among such key elements of metal oxide reaction
engineering and particle science and technology as particle synthesis, reactivity and mechanical properties, flow stability
and contact mechanics, gas-solid reaction engineering and particulates system engineering. This presentation will describe
the fundamental and applied features of modern chemical looping technology in the context of the CO2 capture and the
circulating fluidized bed platform that utilizes fossil and other carbonaceous feedstock such as biomass. It will discuss the
reaction chemistry, ionic diffusion mechanisms, metal oxide synthesis and thermodynamics, reactor design, and system
engineering along with energy conversion efficiency and economics of the chemical looping processes for combustion
and selective oxidation for syngas and chemicals production. My team has developed a number of advanced chemical
looping processes with several of them being moved toward the commercialization stage. This development will be
highlighted in this presentation along with the use of CO2 as a co-feedstock in these processes. The CO2 emission control
using chemical looping technology will also be illustrated in light of other commercial CO2 capture methods including
chemical absorption based MEA scrubbing, and physical absorption based Selexol and Rectisol processes.
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