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	Polyvinylamine nanocomposite membranes for CO2 capture applications
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A new kind of facilitated transport membranes for CO2 separation was prepared by blending polyvinylamine (PVAm) with Cellulose NanoFibers (CNF) and Graphene. 
In particular, different solution were obtained by mixing different types of CNF, Graphene or graphene oxide with Lupamin® 9095 polyvinylamine. These solutions were then casted to obtain membranes with good mechanical properties, maximum CO2 permeability at 35°C of about 190 Barrer and maximum CO2/N2 selectivity above 200. Water vapor sorption experiments were also carried out, which confirmed the importance of water content on the transport process of such membranes. Higher water content indeed always resulted in a higher membrane permeability, while different selectivity behaviors were observed depending on the purity of PVAm used. For commercial polymer, indeed, selectivity increased up to 50/60% RH to then dramatically decrease due to excessive swelling of the matrix; membrane obtained with purified Lupamin, on the other hand, showed selectivity always increasing with RH.
The latter materials however were also endowed with permeability values consistently lower than films based on commercial Lupamin likely due to the lower water uptake observed and of the barrier effect caused by the filler. The latter was particularly consistent in case of Graphene based samples which never reached permeability higher than 100 Barrer even at RH close to saturation. 
In general, therefore, the addition of nanofiller to polyvinylamine allowed to increase membrane stability showing, despite some permeability reduction, promising results in terms of CO2/N2 separation with overall separation performance higher or laying very close to the Robeson’s Upper bound.
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