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Exposure of polymer materials to 172 nm vacuum ultraviolet (VUV) radiation emitted by a Xe:* excimer
lamp in ambient air has been shown to induce surface modification, significantly enhancing wettability. To
gain deeper insights into the elemental composition and chemical bonding states of polymer surfaces, we
explored the application of Near Edge X-ray Absorption Fine Structure (NEXAFS) spectroscopy. In this
study, four polymer materials with aromatic main chains were subjected to VUV treatment, and their surface
states were analyzed through NEXAFS measurements at the C and O K absorption edges. Local structural
analysis revealed distinct differences in structural changes induced by VUV treatment, highlighting the
influence of molecular architecture on surface modification mechanisms.

Keywords: Vacuum Ultraviolet, NEXAFS, C K-edge O K-edge, liquid crystal polymer, polyethylene
naphthalate, polycarbonate, polyethylene terephthalate
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Fig.1. Main-chain aromatic groups

Fig.2. (a)Sample plate, (b)Sample holder
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Energy (eV)
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Fig. 3. Observed C K-edge NEXAFS spectra.

285

—_ 287 —_

287.6

288.8 292.1

(@) C 1s NEXAFS spectra of Liquid crystal polymer

(1.A), Polycarbonate (1.B), Polyethylene naphthalate (1.C), and Polyethylene terephthalate (1.D). (b)
Expanded low energy region of the same spectra. (Labels for polymers refer to Fig.1.)
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Functional group « . Reference
Cls —z (C=0) transition/eV

ester and carboxylic acid ~ 288 [6].[7]
carbonyl 286 ~ 288 [6].[8]
anhydride ~ 288 [9]
1.B  Polycarbonate (PC) 287.2 this work
1.B VUVirradiated PC 288.1 this work
1.C Polyethylene naphthalate (PEN) 287.7 this work
1.C VUV irradiated PEN 288.1 this work
1.D Polyethylene terephthalate (PET) 287.7 this work
1.0 VUVirradiated PET 288.1 this work

Fig. 4. Observed C K-edge NEXAFS Spectra of VUV irradiated polymer surface. Characteristics for
NEXAFS spectrum of some functional groups, before and after VUV irradiated polymers.
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