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Gas permeability is one of the key properties of polymer membranes used in gas separation techniques. Nowadays the main attempts are directed to the development of membranes with successful combination of permeability and selectivity which corresponds to striving for the upper right corner of Raytlinger-Robbson diagram. 

Free volume of polymer which is defined as a set of cavities in polymeric body is a key parameter governing the permeability of polymers. Free volume is controlled by polymer chains dynamics and can be estimated using positron annihilation lifetime spectroscopy. A perspective way to change the free volume extent is to apply uniaxial or biaxial stretching to a polymeric material. 

Ultem is an amorphous thermoplastic polyetherimide. The upper working temperature is 170 ºC. Strong intermolecular forces between polymer chains result in its good thermal and mechanical properties. Due to these properties and, also, to its availability, Ultem has become useful in membrane science. This polymer is characterized by low permeability, but it can be improved using special techniques. This research is devoted to gas transport measurements of Ultem membranes, casted from chloroform solution and subjected to annealing, stretching and activation in solvent. Here we represent the results of 7 membranes: as-cast, annealed at 230 ºC for 5 hours, annealed and stretched at 48.3%, 20.6%, 16.7%, 4.8% deformation degree. Also, we have measured the gas transport properties of membrane which annealed at 230 ºC and stretched at 21.3 % followed by activation in chloroform. Ideal selectivity data are presented in Table 1. 
Table 1. Ideal Selectivity of Ultem membranes

	CO2/CH4
	CO2/N2
	O2/N2
	He/N2

	Ultem

	33.0
	42.9
	7.7
	84.1

	Ultem-230

	--
	38.0
	8.9
	236.1

	Ultem-230-48.3%

	67.2
	36.7
	7.7
	221.2

	Ultem-230-20.6%

	74.8
	33.7
	7.3
	189.8

	Ultem-230-16.7%

	62
	33.0
	7.4
	193.6

	Ultem-230-4.8%

	66.7
	31.37
	7.45
	198.0

	Ultem-230-21.3-CHCl3

	--
	--
	9.4
	259.4


The results have shown that annealing at 230 ºC for 5 hours leads to the increase of ideal selectivity for O2/N2 and He/N2  gas pairs in comparison with as-cast membrane. At the same time, annealing followed by stretching at 48.3 % gives rise to further reduction of selectivity in contrast to as-cast and annealed membranes. Solvent activated membrane shows the highest selectivity coefficients among the rest ones. It can be assumed that activation in solvent results in increasing of free volume in polymer membrane. 
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