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Table 1 The main source of CO, emissions
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Table 2 Separation characteristics of MMMs membranes prepared from CNTs modified with functional groups
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Recent Advances on Functionalized Carbon Nanotube Composite
Membranes in CO, Gas Separation

MAO Huazhong',ZHAO Yuanyuan®,.IU Yingbing',.LUO Huiling'
(1. Chongqing 2D Materials Institute, Chongqing 400700, China; 2. Trinity Resource Technologies Company Lim-
ited, Chongqing 400700, China)

Abstract: Carbon dioxide (CO,) emissions are one of the main causes of global warming, and CO, capture, utilization and
sequestration (CCUS) technology is considered to be an effective way to reduce greenhouse gases, in which the membrane
separation technology, as a highly selective, low-energy, and highly scalable carbon capture method, has been favored by
more and more researchers and scholars. This paper reviews the main progress of functionalized carbon nanotube composite
gas separation membranes in recent years, discusses in detail the mechanism of carbon nanotube properties, functionalization
modification and dispersion morphology on the separation membrane, and summarizes the properties of different functionalized
carbon nanotube gas separation membranes. Functionalized composite separation membranes are mixed matrix membranes
(MMMs) formed by adding functional fillers to a polymer matrix, while carbon nanotubes (CNTs) have done a better job of
modifying and strengthening separation membranes. It was shown that grafting CNTs with functional groups helps to increase
the diffusion rate of CO, in MMMs; modification of polymers with CNTs improves the selectivity and permeability of MMMs
to CO,; uniform dispersion of CNTs improves the separation efficiency of MMMs to CO,; and the external field can lead to
the orderly arrangement of CNTs in the polymer matrix, which provides orderly, long-range, and easy CO,transmission
channels to further improve the permeability of MMMs. This paper points out the direction for the future research trend of
carbon nanotube composite gas separation membranes and the industrialized application focusing on CO, gas separation.

Keywords: functionalized carbon nanotubes; carbon dioxide; gas separation membranes; hybrid matrix membranes; industrial

applications; functionalized modifications;dispersion morphology ; external field assisted
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