NOVEL DIBENZYL BASED POLYURETHANE FILMS FOR ENVIRONMENTAL PROTECTION: CHARACTERIZATION, LIFETIME EXTENSION AND AGEING
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The present paper deals with the characterisation of a system of advanced polyurethane (PU) films based on flexible hard segment building blocks derived from 4,4’-dibenzyl diisocyanate (DBDI) of variable geometry [1,2].  For the characterization of PU films, the structure/property relationship was followed and the evolution of the PU films mechanical performance in time was undertaken to study the polymer lifetime extension and ageing. DBDI based PU films were achieved on approaching a special technique which has consisted of three stages involving the obtainment of: (a) solution of polyol; (b) solution of diisocyanate; (c ) solution of catalyst. The solution of polyol has consisted of a macrodiol, polyethylene adipate (PEA) or polytetrahydrofuran (PTHF), diethylene glycol DEG as a chain extender and small variable quantities of trifunctional agents (tryols). The determination of optimum mixture proportion of components in the PU films was made by means of a multiple regression calculus.  To follow the way in which the excess of isocyanate and the quantity of catalyst influences the PU films mechanical performance, it was achieved an experimental program and PU films were synthesised on employing constant quantities of solutions of polyol. PU films mechanical behaviour and ageing was followed by means of the stress-strain curves considering the evolution of 100% and 300% tensile stress, elongation at break, strength stress and residual elongation. The correlation between PU films properties and the chemical structure of the constituent polymer blocks was made. The study of the lifetime extension and ageing of PU films towards environmental and hostile conditions was undertaken. The changes in PU films properties were followed in the case of PU exposed to solar radiation and weather, PU films liable to salt, river and stagnant (not oxygenated) water and for PU subjected to accelerated hydrolysis. The modification of PU films properties was also studied in the frame of tear experiments initially after the PU film synthesis as well as after PU ageing in air and immersion in oil. The influence of the nature of soft and hard segments on the PU films mechanical performance in time (up to 3 years) was followed. Monitoring of curing reaction in PU films was made. The mathematical modelling of the PU films postcuring was undertaken in order to follow the time-dependent changes in the PU films mechanical properties. The best mechanical behaviour at medium temperatures was found as corresponding to PU films based on macrodiols PEA and PTHF, when employing DBDI. When immersed in salt, river or stagnant water or oil for six months to three years, the best mechanical properties were found for DBDI based films with PTHF. Same conclusions were obtained when PU films were liable to accelerated hydrolysis and also when PU films were subjected to low temperatures ( up to -700 C). In comparison to classical PU films, the novel DBDI based PU films display a better mechanical behaviour in time, especially when exposed to solar radiation and weather.
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