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Exploring the Thermal Annealing Effect of ’S Nuclear Tracks in PET Films
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Abstract: The S nuclear track in PET film undergoes thermal annealing after being subjected to heat treatment at a temperature
higher than the material’s glass transition temperature. The thermal annealing effect can alter the track etching rate and alter the
shape of nuclear track etching micropores. This work investigates the thermal annealing effect of ’S nuclear tracks in PET films by
observing the morphology of etched micropores using scanning electron microscopy (SEM). Select a thickness of 25um The PET
film with an energy of 113.7MeV is uniformly irradiated by S heavy ion beam in a low vacuum target chamber. After a series of heat
treatments at different temperatures and durations, the irradiated samples are etched in NaOH aqueous solution with a concentration
of Smol /L at 65°C for 180min by conventional double-sided etching method. The samples of nuclear track microporous film are made
and the morphology of the nuclear track etched micropores is observed by the method. One method is to directly observe the nuclear
track microporous membrane using an electron microscope. The micropores in the untreated samples are the largest, while the
micropores in the 110°C , 130°C , and 170°C heat treated samples gradually decrease. The changes in etched micropores indicate that
heat treatment causes nuclear track annealing, and the higher the heat treatment temperature, the faster the annealing. Another method
is to use the nuclear track microporous membrane as a template and use electrochemical deposition to prepare nanowires to deposit
copper in the nuclear track micropores. A copper sample that replicates the morphology of the nuclear track etched micropores is
prepared, and then the copper sample is observed using a scanning electron microscope. On the surface of the copper sample, a
micro cone with half a nuclear track etched micropore morphology was observed, and the corresponding micro cone of the untreated
sample was the largest. The corresponding micro cones of the 130°C and 170°C heat treated samples decreased in sequence, which is

consistent with the direct observation of nuclear track etched micropore morphology.
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