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I4¥-2} Polymethylmethacrylate (PMMA) 2] XHo) A=A 71X)A] 317] #4131 600 eV el 1000 eV o]
] B-9]7] 7188 o] &3} o] B ¥k (on assisted reaction) o2 714 314}, ol2 T o] &Wuke A AR 9]
2712 68° ol 4] 35°71X] HEe] wolF on, Abx7|H EHV|E Ho] YoiF-o] of2T o] Yo AR AlgE 19°74 A

Zho] Zadtglc). Ak ol2ake B Ay} At Ak BT ol 2L o] o2 XA 49} vl A& WE Eh
o, Abs F-97)ellA] Abdo] g o]88le] A2 E MY A4 68°olxd T HE o] 1 X107 ions/cm?9] o] LIA] ZA} T
14° 747 ZHast ot EHAAE ot 22 o] 2qto 8 ZALY 7ol vishe Aba E7]ol|A ZAME A2} AbL: o] & |43l
ZAMgE AS-olA Z7stg o A EjoA Al o] o2 2AE A9} 27) 46 dyne/cm oA 72 dyne/cmE E713lg e
= ZH 2] 9] 7= dispersion forced] F7hErh= polar force®] F7lol] o8t ZA e R ¥ r), o] o2 Xed A5 A
&7} 7}4a9l oA 9] $7h= x-ray photoelectron spectroscopy (XPS) @] spectra Z3EZXe PMMA 9 E4Hd C-0 2
o) 712 QA% A4 24717 el YASGT] fFelEtn Y}, o]y AP F oiy] Fof] REd A)59] HEAL 4]
Zro] AR gl we} F71EAE, B So XFE A5 Av-E o]y ¥ ¥ &S aE {-AsKch =3 EHeLA
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Abstract Surface of Polymethylmethacrylate (PMMA) was modified by ion assisted reaction in which ion beam of Ar
or O, is irradiated on polymer in reaction gas environment. Ion beam energy was changed from 600 to 1000 eV, and ion
doses were varied from 5 % 10" ions/cm? to 1 X 10' ions/cm? Contact angle and surface energy of modified PMMA
were measured by contact angle micrometer using distilled water and formamide. In the case of Ar* ion irradiation
only, the contact angle reduced from 68°to 35°and the surface energy was changed from 46 dyne/cm to 60 dyne/cm.
The contact angle significantly decreased to 14°and the surface energy increased to 72 dyne/cm when the surface of
PMMA was modified by oxygen ion irradiation in oxygen gas environment. Improvement of wettability results from
the formation of new hydrophilic group which is identified as C~O chain by XPS analysis. Recovery of wettability in
dry air and maintenace of it in water condition were explained in view of the formation of hydrophilic group.
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Fig. 1. Schematic diagram of Ion-assisted reaction (IAR)
system.
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Fig. 2. Changes of wetting angles of PMMA as a function of ion
dose at various modes; () Ar* ion only, (@) oxygen ion only,
(A) Ar* jon + O«8 sccm), (¥) oxygen ion + O, (8 socm).
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Fig. 3. Wetting angles of PMMA with the dose of oxygen ion
and the flow rate of oxygen gas. Ion beam potential was fixed
at 1000 eV.
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Fig. 4. Wetting angles of PMMA with the dose of oxygen ion
and the ion beam potential and fixed oxygen flow rate(8 sccm).
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Fig. 5. Change of surface energy for PMMA surface as a function of ion dose at various modes; (M) Ar* ion only, (@) Ar* jon + O,

(8 sccm), (A) oxygen ion only, (W) oxygen ion + O (8 sccm).
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Table 1. XPS analysis of PMMA surface : raw PMMA and
PMMA treated by O,* + O,

PMMA treated
Untreated PMMA by O + O,
C-0/C-C 0.31 0.68
C=0-0/C-C 0.21 0.14
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Fig. 6. Evolutions of Cls spectra of the PMMA surface: before
oxygen ion irradiation (raw PMMA) and after oxygen ion irradi-
ation with oxygen flow rate of 8 sccm.
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Fig. 7. Change of wetting angles of PMMA with exposure time
in air and water conditions. (The tested samples were irradiat-
ed at oxygen ion dose of 1 X 10 jons/cm? with blowing 8 sccm
oxygen gas)
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Fig. 8. Change of surface energy of PMMA with exposure time in air and water conditions. (The tested samples were irradiated at
oxygen ion dose of 1 X 10" ions/cm? with blowing 8 sccm oxygen gas)
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