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Abstract: In this study, porous carbon film (PCF) was prepared from poly(vinyl alcohol) (PVA) by ion beam irradiation
and carbonization. Porous PVA film prepared by non-solvent-induced phase separation method was irradiated with ion
beam under various conditions and then carbonized at 1000 °C under inert atmosphere. It was confirmed that crosslinked
polyene structures were formed in the PVA by ion beam irradiation-induced dehydrogenation, dehydration, and cross-
linking reactions, and that the formed polyene structures were converted into pseudo-graphitic structures by carbonization.
The results of the FE-SEM analysis revealed that pore structures of porous PVA films irradiated at a high fluence were
well maintained during carbonization. The electrical conductivity of the prepared PCF was not significantly changed with
fluence and exhibited an average electrical conductivity of ~1.20x10* S/cm.
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Figure 1. Penetration depth profile of 150 keV proton ions into a
PVA thin film obtained by the SRIM-2013 simulation program.
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Figure 2. ATR-FTIR spectra of (a) P-PVA; (b) I-PVA (1.7x10'
ions/cm?); (c) PCF.
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Figure 3. UV-Vis absorption spectra of (a) P-PVA; (b) I-PVA; (¢)
PCF prepared at a fluence of 1.7x10' ions/cm?.
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Figure 4. FE-SEM images of P-PVA (a); I-PVA (b-d); PCF (e-g)
prepared at fluences of 6x10", 1.2x10', and 1.7x10' ions/cm?.
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Figure 5. XPS survey spectra of (a) P-PVA; (b) I-PVA; (c) PCF pre-
pared at a fluence of 1.7x10' ions/cm?.
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Figure 6. [O)/[C] ratios of P-PVA, I-PVA, and PCF prepared at a
fluence of 1.7x10'® ions/cm?.
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Figure 7. Cl1s narrow spectra of (a) P-PVA; (b) I-PVA; (c) PCF pre-
pared at a fluence of 1.7x10' ions/cm?.
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Figure 8. XRD curves of PCF prepared at various fluences.
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Figure 9. Raman spectra of PCF prepared at various fluences.
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