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Gas Permeation Property of MWCNT/Polyurethane Mixed Matrix
Membranes Prepared by In Situ Polymerization

CHEN Yu-Fei ZHAO Li DING Long-Fei WANG Ting WU Li-Guang™
(School of Environment Science & Engineering, Zhejiang Gongshang University, Hangzhou 310012, China)

Abstract: Multi-walled carbon nanotubes (MWCNT) were treated by HNOy/H,SO, mixture, which were then
modified by in situ polymerization with methylene diphenyl 4,4’-diisocyanate (MDI) and 1,4-butanediol (BDO) to
form a MWCNT/polyurethane (PU) mixed matrix membrane. The composition and structure of MWCNT-COOH
were characterized by Fourier transform infrared (FTIR), Raman spectrum, Transmission electron microscopy
(TEM). Streaming potential instrument was used to characterize the dispersion of MWCNT-COOH in
dimethylformamide (DMF) solvent. The effect of oxidation degree and content of MWCNT-COOH on CO, and N,
permeation of MWCNT-COOH/PU mixed matrix membranes was investigated. The results reveal that higher
oxidation degree (H-MWCNT-COOH) could reduce the aggregation of MWCNT-COOH, thus improving their
dispersion in the mixed matrix membranes. In addition, the CO,, N, permeability and CO»N, permeation
selectivity are obviously enhanced with increasing the oxidation degree of MWCNT-COOH. In the mixed matrix
membrane with 1.0wt% H-MWCNT-COOH content, the CO, permeability is 67.8 Barrer and CO»/N, permeation
selectivity is 45, indicating the important role of the MWCNT-based additive in improvement of CO, permeability
and selectivity to N,.
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