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Surface chemical bonding analysis of VUV treated polymer materials by
NEXAFS.
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AU ~—MEHZR LT, 2281 T X' =X o ~F7 072X 5 172 nm EZ2E4E405E (Vacuum Ultra
Violet) HEURALERZ1T 5 &, RiEORAMEL M BT 5. 20O VUV ARIZ L 5 REdE & SCE %O
H L FIRBED BHR 2 TR D 7=, LRk 28 C, H T& % Cyclo Olefin Polymer 7 ¢ /b & % FEAf
AELE LTHYY, C, O @ K W NEXAFS JIIEIZ L 0 REIRIEMHT 21T > 72, ZOREE, VUV
JLERFH T C, O JR DR &I I RE < Zfb L, VUV LEZEOR Y ~—RE 3L TH D
VIR BT AR END Z b o T,

The surface wettability of polymer materials can be improved by irradiating them with 172 nm Vacuum
Ultraviolet (VUV) light from an Xey* excimer lamp in air. To investigate the relationship between the surface
modification by VUV treatment and the surface chemical state after the modification, Cyclo Olefin Polymer
film, whose main components are C and H, was used as an evaluation sample, and the surface state was
analyzed by NEXAFS measurement of the C and O K absorption edges. The results showed that the local
structures of C and O atoms changed significantly before and after VUV treatment, and that the polar group,
acid anhydride, was newly formed on the polymer surface after VUV treatment.
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TEMALBED @I « KA R - RBIERE 2 FZHT X, BRETORBEANELTHD . FHT
V7 ha=g ABHOELTNA ATHEA I D EHIE, MERE 2T 5 2 &7 HEerE 2
B4 AZERRODENTWND. Xey'=FxFo~F Ik b 172 nm EZ22544 5 (Vacuum Ultraviolet :
LUF VUV) BEHLERTIE, & FHEIO ZEARIZ X LT, RIS ZEI T LIz T8O &L FfE S T
D ERIEAEANT H I LT, MERmEITHILESND Z LR BEME LRI T HE N ARET
B 5H[1-3]. VUV ILELH% ORI FREIC 51T 5 F ) A — L O & fiir 3 5 72 O30k 0 515721
TIEHRARD O, BERSHHMNRD LTV D, VUV LB OREHR [ O/ F56E A IR E 2
THFEE L UL, KBETRE (XPS) BNASHWLRTWD. MEFRR O(LFIRREE 55T 5
H9—DODFEELLT, Yrru b U ERRE L TRIHT D X #5050 A%

(NEXAFS) 2NFEAEEHR &N TW5S. NEXAFS 1Z, XPS TidfH5 = & D TE RV EaERea
WTEZANRT NIVRR LN DIED, MEIREICEBT 20 TEBICOWTHEITT 52 LN TESD. Al
Ti, VUV ALH L7=R Y ~—# BRI NEXAFS Zo#r Z i L, {LFREEZH 21T - 7-.
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ERERL SVS Series) #1To77. KRB L VUV WLEEDO Y o 7L DR E OFE G IREEAZ NEXAFS HIE 12
£ 0 PRl REAm L 7=, NEXAFS MliE, LA K7 SR & % —BL-8 SORIS IZFEE S 4172 NEXAFS
WEHENE TITo 7o, [FMER CHAET 2 B HITE E 2% 1.5 nm (Photon Energy TI34J 840 eV)
Tt%&fﬂmk AT, BRI X BER COFIHIZOWTHER Th S, £77, KEBEHEHE

IR D &, BENMRN D & X0 GEMEHI T 2 6B ER D2 WE LR B TH S, BL-8 (T,
%Xﬁﬁﬁ@5 700eV O )L X — D SEAFIHFIRE Thd 0 RE, BEHE O KW 4 77 73—
LTWA., 27 MLOHIEIX, ~VFFyr 27—k (MCP) # AV, 2F7INEE (TEY)
BLOMDEFINERE (PEY) Ol TiTo72. A 7 AEEK, 50 V TETOHIE % El L7-.
HES > T MTEENED I — AR T — 7 Za R I/ 0 A3k 7 + v &2 — L EE L 72 (Fig. 2).
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Fig. 1. Cyclo Olefin Polymer Structure. Fig. 2. Sample plate.

R, BEO, #8 . Fig. 312 C K-edge f85 D NEXAFS 27 L %&773. VUV BBESQLEIC X
DIR=x A X —llOr—27 ABION287 eV fHiTD B IXiHIK L, 288 eV fHiTIZ 1TV E—2 C 23
HEhi., ©—27 Bix, Cls»bo*fid (C-H), ©—7 CIiXC 1s2 b n5fia (C=0) ~Di&EK
%I LTV 5 [3]. Fig. 412 O K-edge fEIE D NEXAFS A7 ML OFERZ /T, RIOAHEOH 7
NVTIEA R AT MVIFRE S e oo 7228, VUV LR > 77 L Tid 531 eV 28V B — 7 D,
540 eV fHLic 7 B — R —7 EBNEHIE N, =27 DI 0 1s b nxfid (C=0), ¥—7Z E
X0 1s 76 o*fiis (C=0, C-0) ~DERIZXISL TS [3]. LLE, C K-edge 35 LU0 K-edge
THERHl SO E— 27 B b KT ToO VOV BHIZE Y COP 134 -8 o—o C-H M)
Wr S, MPEEECTH D B AR BT i%bt&%z%hé.ﬁﬁﬁfi\mVLﬁ o<
BB ENT-HON THEEOREE TITIEE S TR, A%, HTE0RR R B ZHWT, #
NENIZOWTREEDOT A N &1T9 2 & T VUV BRE & RmdE S5 57 1 O BER 2 5~
HTZEMTEDLLEEZLND.
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Fig. 3 Observed C K-edge NEXAFS spectra. Fig. 4. Observed O K-edge NEXAFS Spectra.
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