PREPARATION AND CHARACTERIZATION OF HYPERBRANCHED POLYIMIDES

P. Sysela, J. Koteka, J. Petera, M. Machutováa, R. Hobzováa, M. Šnáblová Fryčováa, 

H. Kompertováa, V. Hynekb, K. Friessb, M. Šípekb, A. Brizouc
aDepartment of Polymers, Institute of Chemical Technology, Technická 5, 166 28 Prague 6,

Czech Republic, Petr.Sysel@vscht.cz
bDepartment of Physical Chemistry, Institute of Chemical Technology, Technická 5, 

166 28 Prague 6, Czech Republic

cNational Graduate School of Chemistry and Chemical Engineering, Clermont-Ferrand, France

   Aromatic polyimides exhibit very good chemical, mechanical and dielectric stability at temperatures up to 200-250 0C. They are mostly used in (micro)electronics, aviation industry, aerospace investigation and as polymeric separation membranes1.

   Non-porous polyimide membranes show high separation factors (selectivity) for separation of mixtures of permanent gases  but low permeability for both permanent gases and organic vapours. The use of hyperbranched polyimides could bring an improvement in this field. The highly branched structure and a large number of terminal groups are characteristic features of hyperbranched polymers. It is believed that there are many accessible cavities of atomic scale in rigid hyperbranched polymers according to the results of computer simulation2,3.

   This work deals with a study of the preparation and properties of hyperbranched polyimides based on 2,4,6-triaminopyrimidine and 4,4´-oxydiphthalic anhydride. The three- and bifunctional monomers were reacted at 1:1 molar ratio and therefore the hyperbranched polyimide precursors, polyamic acids, end-capped with amino groups were formed. The amino groups served as reactive sites  for crosslinking with ethylene glycol diglycidyl ether (0-100% of active hydrogens of amino groups  theoretically took part in this reaction). The crosslinked hyperbranched polyimides show lower thermooxidative stability and glass transition temperature and higher gas permeability in comparison with non-crosslinked materials due to a chemical character of crosslinking agent.
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