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Fig.2 (a), (c)SEM, (b) BSEM, and (d) EDXS images of the 40PSFO-60CPO
membrane after sintered at 1400 °C for 5 h in air before oxygen permeability test
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Fig.3 (a,b) Oxygen-ionic and electronic percolation in the dual-phase membranes and

(¢) triple-phase membrane
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Research Progress on Anti-CO, Dual-phase Mixed Conductor Oxygen
Transport Membranes for Carbon Peak and Carbon Neutralization

HUANG Yanhao',ZHANG Chao',ZENG Lingyong',HE Yiyi', LI Kuan', YU Peifeng', LUO Huixia"****'
(1. School of Materials Science and Engineering, Sun Yat-Sen University, Guangzhou 510275, China; 2. State Key
Laboratory of Optoelectronic Materials and Technologies, Sun Yat-Sen University, Guangzhou 510275, China; 3.
Key Lab of Polymer Composite & Functional Materials, Sun Yat-Sen University, Guangzhou 510275, China; 4.
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zhou 510275, China)

Abstract: The dual-phase mixed conductor oxygen transport membrane (DMCOTM) is an inorganic ceramic
material with both oxygen ionic and electronic conductivity at high temperatures. It can efficiently separate
oxygen from oxygen-containing gas, and has attracted much attention in high-temperature oxygen-demanding
industries such as oxygen-enriched combustion, pure oxygen preparation, and solid fuel cells. Coupling the
DMCOTM with oxygen-enriched combustion helps to capture CO, and reduce CO, emission, which is one
of the effective ways to achieve the national goal of "Carbon Peak and Carbon Neutralization". However,
CO, may destroy the DMCOTM structure and weaken the oxygen permeability in the practical application
environment. So the membranes are required to have excellent anti-CO, performance. This paper introduces
the oxygen permeation mechanism of the DMCOTM and the influencing factors of the anti-CO,
performance. The research progress of single-phase and dual-phase anti-CO, mixed conductor oxygen-
permeable membrane materials in recent years is systematically reviewed. Meanwhile, the application
progress of the DMCOTM in many fields is reported, such as coupling membrane reactors with hydrogen
production and partial oxidation of methane. It is proved that the DMCOTM can effectively improve the
energy utilization efficiency as well as the capture and reuse of CO,. Finally, the status and development of
DMCOTM are summarized and prospected.

Key words: dual-phase mixed conductor oxygen transport membrane; gas separation; anti-CO,; CO, capture;

oxygen-enriched combustion



