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UV-surface treatment of fungal resistant polyether polyurethane
and polysulfone films-induced growth of entomopathogenic fungi
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S

ynthetic polymers are the cause of some major
environmental impacts due to their low degradation rates.
Polyurethanes (PU) and polysulfone (PSU) are widely used
synthetic polymers, and their growing use in industries has
caused an increase in plastic waste. A commercial polyetherbased thermoplastic PU with hydrolytic stability and fungus
resistance was only attacked by an entomopathogenic fungus,
Metarhizium anisopliae, when the films were pre-treated
with ultraviolet (UV) irradiation in the presence of reactive
atmospheres. The same results were obtained for PSU films.
The films were mainly characterized by WCA, FTIR-ATR,
SEM, and optical profilometer measurements. Permanent
hydrophilic PU and PSU films were produced by the UVassisted treatments. Pristine polyether PU and PSU films
incubated for 10, 30, and 60 days did not show any indication
of fungal growth. On the contrary, when using oxygen in the
UV pre-treatment, a layer of fungi spores covered the sample,
indicating a great adherence of the microorganisms to the
polymer. However, when acrylic acid vapors were used during
the UV pre-treatment, a visible attack by the entomopathogenic
fungi was observed. SEM and FTIR-ATR data showed clear
evidence of fungal development; growth and ramifications
of hyphae on the polymer surfaces with the increase in UV
pre-treatment time and fungus incubation time. The results
indicated that the simple UV surface activation process has
proven to be a promising alternative for polyether PU and PSU
waste management.
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