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Abstract:
Rigid polymers with high microporosity have gained much attention in the field of gas separation membranes due to their ultrahigh gas permeabilities and excellent processability. Aromatic polyimides (PIs) are widely used as materials for gas separation membranes, due to they are characterized by a high level of selectivity (α = 100-1000). However, such highly selective polymers display low permeabilities (<10 Barrer). One of the methods for producing highly permeable PIs is the use of “rigid” monomers and monomers with bulky substituting groups, leading to the formation of PIs with internal microporosity due to disrupting chain packing and increasing fractional free volume. Polyimides based on the isomeric mixture of diethyltoluenediamine and 6FDA, BPDA, BTDA, ODPA, and BPADA dianhydrides are synthesized using a one-stage technique. The synthesized polymers possess high thermal stability and molecular weight, increased glass transition points Tg > 400°C (except for PI with BPADA), and good film-forming properties. The polymers are soluble in chloroform, NMP, DMAA, and DMSO. The investigation of the gas transport of the synthesized polymers shows that the polyimides with 6FDA and BPDA dianhydrides fragments can be assigned to the class of highly permeable polyimides (the oxygen permeability coefficients are 82 and 28 Barrer, respectively). 
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