The role of polymer surface free energy in wetting and adsorption processes
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The surface free energy of polymers is one of the most fundamental parameters for the interface phenomena in polymer composite materials investigation. Nonionic surfactants – ethylene oxide adducts – are perspective additives for directional regulation of interface processes in polymer production and treatment – adsorption, adhesion, wetting, spreading. They can be introduced into liquid olygomer systems at the stage of polymer synthesis or modify previously formed polymer surface when carried out from solutions. However, the mechanism of polymer surface properties modifying with the help of nonionic surfactants still remains unclarified.

In our work the termodinamic of polymer surface wetting with nonionic surfactants solutions in water and epoxy olygomer has been studied. Ethoxylated derivatives of alcylphenols, fat alcohols and imides were applied as the surfactants.We have used polymers in wide scale of polar component of the free surface energy from 0,1 for polytetrafluoroethylene to 25,1 for ethylene – monoxide copolymers. The calculation of the free surface energy and its components were carried out for the contact to air side of polymer by the method of geometrical mean approximation using Fowkes conception and Owens – Wendt equations, and the results of polymer wettig by test wetting liquids.
It was established that the value of equilibrium wetting of the surfaces investigated depends both upon the ethoxilating degree of the surfactant and the polar component of the free surface energy. The surface thermal oxydation, the degree of crystallinity, the conditions of polymer surface formation were shown to affect substantially the wettability. 
Wetting of different solid substrates by olygomer systems is of greate importance for good adhesion. The extreme character of the dependence between ethoxilating average degree and the effect of surfactants on the olygomer wettability, viscosity, spreading coefficients and the work of olygomer adhesion to different substrates have been revealed. This effect can be connected with polar etoxylated chain contraction.
The optimal relations between polymer surface energy characteristics, acidity parameters and nonionic surfactant polar chain increasing in the processes of polymer wetting by water solutions have been established. The adsorption layer parameters on the solution-polymer interface were calculated and it was shown that maximum adsorption value decreases in parallel with polar component of the free surface energy increasing, whereas the surfactant molecular area in the surface layer increases. It may be caused by prevailing of the surfactant horizontal orientation because of the interaction between polymer surface polar groups and ethoxlylated groups of the surfactant.
The results obtained are applicated in the processes of polymer surfaces adsoptional modifying, polymer photomaterials covering by sensitive emulsions, carrying out the coatings.
