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Abstract:  Graphene/polyimide carbon membranes were prepared by an in-situ polymerization method, in which the 9,9 “bis(4-
aminophenyl ) fluorine (FDA) , 9,9+bis(3-amino-4-hydroxyphenyl ) fluorine ( BisAHPF) and 4,4< ( hexafluoroisopropylidene ) diph-
thalic anhydride (6FDA) were used as the monomers and graphene oxide (GO) as the pore size regulator. FTIR, XPS, XRD,
TGA, N, adsorption and gas permeability tests were used to characterize the microstructures and properties of GO and the graphene/
polyimide carbon membranes. The effect of the GO content on the microstructure and gas separation performance of the carbon
membranes were investigated. Results show that the incorporation of GO into the polyimide significantly increases the total pore vol-
ume of the carbon membranes, especially the volume of ultramicropores smaller than 0.6 nm, as well as improving the thermal sta-
bility of the membranes. Compared with the polyimide carbon membrane without GO, the graphene/polyimide carbon membranes
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have an obvious increase in the CO, selectivity with a high gas permeability and the selectivity increased with GO loading. The gas

permeability of pure CO, for the graphene/polyimide carbon membrane with a GO loading of 0.5 wt. % is 8 760 Barrer and its CO,
selectivities against N, (CO,/N, ) and CH,(CO,/CH, ) are 52 and 53, respectively, which are 32% , and 39% higher than that of

the pure carbon membrane.
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Table 1 Porous textural parameters deduced from N, adsorption for carbon membrane and GO/C membrane.

Micropore volume, (mL/g)

2
Sample Sper(m™/g) - Vi (ML/8) - Viers (mL/2) - Vinso (ML) = e e am 11,4 om
Carbon 604.9 0.289 0.202 0.087 0.0003 0.119 0.060 0.016
0.5 wt. % GO/C 826.0 0.418 0.270 0.148 0.0961 0.137 0.025 0.009
1 wt. % GO/C 811. 1 0.420 0.271 0.149 0.0975 0.116 0.031 0.031
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Fig. 7 XRD patterns of carbon membrane and GO/C membrane.
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distribution of carbon membrane and GO/C membrane.
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Fig. 9 Effect of GO contents on gas separation performance; (a) Gas permeability and (b) Gas selectivity.
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