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The degradation of polymer nano coating systems due to UV wrradiation is investigated
using positron annthilation spectroscopy. Doppler broadened spectra of positron
annihilation are measured as a function of slow positron implantation energy from 0 to
30 keV and 1rradiation time up to 293 hours in a series of waterborne polyurethane zinc
oxide nanocomposites(WBPU/ZnO) coating systems. The photodegradation of the nano
coating 1s characterized in terms of sub nanometer defect changes. Significant change of
The S parameter from the Doppler broadened energy spectra vs positron energy is
observed. From the S parameter results, Increasing the loading of the zinc oxide
nanoparticles into the WBPU coating system leads to accelerate the photodegradation
process of the nanocoating. The results are presented and discussed in the frame of the
variation of the free volume percentage in the nanocoating systems.



Effect of UVB in 0%ZnO/WBPU nanocomposite membrane
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Determine the ZnO-WBPU Iinterface
value using Slow Positron Beam
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WBPU 2 % Zn0O WBPU 1% ZnO WBPU 5 %ZnO WBPU 0 % ZnO H

Vepfit Results
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All the following data obtained from fitting the results using Vepfit program

The bulk S parameter
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The top layer S parameter
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Mean surface S parameter
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It has been demonstrated that there is a direct relationship between the decrease in
the S parameter (loss of free volume) and an increase Iin the
cross-linking density due to degradation for PU coatings. We can postulate that the AS
IS a measure of the product concentration of the degradation process (which appears
reasonable in light of the relationship between A S and cross-linking density). The AS
vs. time plots can be fitted to an exponential function for polymer coatings:

—AS = —AS, (1 — e,

where t is the time of exposure and Kk Iis a rate constant.
A good fit of this exponential function indicates a first order kinetics of the degradation

process, at least near
the  surface. The half-life  of the  degradation can also be
determined from the first-order kinetics using the
relationship: i,

[y = 1I'Ii-

1/2 I
This t1/2 value IS a characteristic parameter representing

the durability of the coating wth respect to UVB photodegradation.
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Conclusion

[ The effect of ZnO nanoparticles on the performance of a waterborne polyurethane coating under UV exposure has
been investigated using slow positron beam. The S parameter results as function of UVB exposure indicated that
the ZnO nanoparticles behaved as photo-catalysts, accelerating the photodegradation of the PU.

 The photo-catalytic effect of ZnO nanoparticles was enhanced at a higher nanoparticle loading and elevated time of
UVB exposure.

(] Based on the results of this study, one should be cautious when predicting long term performance of a polymer
containing a nanosized inorganic UV absorber.






