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Abstract 

High permeance membranes were produced by addition of highly permeable nanoparticulate 

fillers (hypercrosslinked polystyrene, HCP, and its carbonized form, C-HCP) to a high free 

volume polymer (polymer of intrinsic microporosity PIM-1) in a thin film (typically 2 m) 

on a porous polyacrylonitrile support. Self-standing mixed matrix membranes (MMMs) of 

thicknesses in the range 4090 m were also prepared with the same polymer and fillers. 

While robust MMMs could only be formed for moderate filler loadings, thin film 

nanocomposite (TFN) membranes could be produced from dispersions with filler loadings up 

to 60 wt%. On increasing the filler loading, CO2 permeance increased in line with the 

predictions of the Maxwell model for a highly permeable filler. Physical ageing led to some 

loss of permeance coupled with an increase in CO2/N2 selectivity. However, for TFN 

membranes the greatest effects of ageing were seen within 90 days. After ageing, TFN 

membranes showed high permeance with reasonable selectivity; for example, with 60 wt% 

C-HCP, CO2 permeance > 9,300 GPU, CO2/N2 selectivity ~ 11.  
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