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The fabrication of a controlled surface is of great interest because it can be applied to various engineering
facilities due to the various properties of the surface, such as self-cleaning, anti-bio-fouling, anti-icing,
anti-corrosion, and anti-sticking. Controlled surfaces with micro/nano structures were fabricated using an
ion beam focused onto a polypropylene (PP) surface with a fluoridation process. We developed a facile
method of fabricating hydrophobic surfaces through ion beam treatment with argon and oxygen ions. The
fabrication of low surface energy materials can replace the current expensive and complex manufacturing
process. The contact angles (CAs) of the sample surface were 106° and 108° degrees using argon and
oxygen ions, respectively. X-ray photoelectron spectroscopy (XPS) and Fourier transform infrared (FT-IR)
spectroscopy were used to determine the chemical composition of the surface. The morphology change
of the surfaces was observed by scanning electron microscopy (SEM). The change of the surface morphology
using the ion beam was shown to be very effective and provide enhanced optical properties. It is therefore
expected that the prepared surface with wear and corrosion resistance might have a considerable potential

in large scale industrial applications.
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2. o1

2.1 Materials

1 Aol ARSRE f2)719e MARIENFELD—-SUPERIOR
Abel| Al Tl et 3 AlHsto] AREERGITh 719E RS
23t 1 E=} 21 Polypropylene (PP, My~250,000,
M,~67,000) % o] &H] AL $ EA427|7F e o] el

AE o eSS 7HA e trlchloro(lH 1H, 2H,
2H— perfluorooctyl) silane (TFOS) < Sigma—Aldrich
Abell A rufate] ARgstoitt A st atAl g W)
9%k g}l p—xylene¥t Al%-E- il acetone, tol—
uene, ethanol> TCI AlellA] Fujste] A3},

2.2 Preparation of hydrophobic coating

o]&1 A} A polypropylenes 8317 913 -2]7]
T2 2.00 X 2.00 cre] Z7|ZE FH|sI¥F o 9 E AA
£ 913} acetone, 5, ethanol, £2.& A& 3 3 80
CTollA] A=z3k] AFE3 ) Polypropylenes p—xy—
leneS ©]&3le] & €3l AlF T} Polypropylene< “d-=2<]

Table 1 Ion beam irradiation condition for surface modification

GoE 471 A5 Bl p—xylene 3
do] A7) wiwoll &FEUAAE o8] B3liE - vA
of Fof ARg-SF3ltt.

Polypropylene®] gk ¥e} /4= 918l dip—coat—
ing A& ARESRQIT vt YA S fIsh &9 1.2 g9
polypropylene= 40 ml2] p—xylene®l ¥
2AIZF o2 Wt stof Al Zsglnt o] ¢k
= HlA F-& F fEr|as TR
120 mm/min 11743} dip—coating 3} 2]
o] gl AAE Y8l 60 CTolM ¥ LES o]&
Azxzst Ax7) eks ¥ wo] FAA=
713 tdstA Bheto] YA S

H AIELE o] &M U] gHo] 7t dd 9ol
WA F HEE 10 mm/s2 19U 0o} 21 ZA} A
) O]%O] ] Yo ol 71A|9ke] FEs &0

Asf 2719482 9.7 x 107° TorrZ #4831t} o)1
off ALEH 71AIE= oF= 2 (Ar) 7 A= (Og) o™ o] =2] 71A
22 247} 30 scem, 80 scem ©|t) AA| Au|7} FEw

AHL o= (Ar) I A (09) 9] B9 0.6 mTorr £ 2.7
mTorr A8t A7} AF= 242 1.8 kV, 140710 mA
(Ar) ¢} 0.8 kV, 10010 mA(0y) ©]v A2 =314
= 109 (Ar), 20 (O ©]t}. A e F742 Table 191
ER Sl

o] 24 AL bR AlHS] B THAYAE W
7] g8 Ba712 ok 348 trichloro(1H, 1H, 2H,
2H— perfluorooctyl) silane (TFOS)E AFg3litt 30
pLe TFOSS 3 Aol #dstA 2 HEZY] S8
FAHEZ A AFRE o H, UV laser pulseZ th7]35)

of| A Alg-3Fe] 15—-30% HAF33it) & A3 oA AJH 9

Az H =L Fig. 1ol veRllek 2 37l e e A1
59 ofoi= {uEl7|# flofl PP/t ZHE AlA thin film
(TF), o]&4] ZAF & A]# irradiation thin film (ITF),
AL $ BA7)E e Al fluoridation—irradiation
thin film (F—ITF) o]t}

M Eels

hul

ot L dt

2.2 Measurements

Aol kR E AHE| o] 2R AL & AL WHIlE #E
317 §18ke] FE—SEM (Field Emission Scanning Electron
Microscopy, JSM—7000F, JEOL, Ltd.) & A}&3F3 .0,

Source Gas flow | Base pressure | Working pressure | lon energy | Current intensity | Rotating roll speed | Repeat count
(scem) (Torr) (mTorr) kV) (mA) (mm/s) (ea)
Ar 30 9.7 x 107 0.6 1.8 140 + 10 10 10
0, 80 9.7 x 107 2.7 0.8 100 + 10 10 20
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Fig. 1 Schematic diagram for the preparation of hydrophobic surfaces.

XPS(X—ray Photoelectron Spectroscopy, K—Alpha,
Thermo Fisher, Ltd.) & AHg-3ste] 5 A $ 3299

4715 gRleith 1H e & ASAE gRlshr] s
contact angle meter (DSA 100, Kruss, Ltd.) & AH&-3}
of SAsITh W HE57 542> 3 0L =S 29
Sloll HoEd & SAs1g oM, 2k Al ¢ o 1A E 109
Szl Fagks ARSIt Al shet 2dwsE v
317] ¢18 FT—IR (Fourier transform infrared, VERTEX—
70, Bruker Optics, Ltd.) & A3t} Al 2] 4k =24
2 Ultraviolet—visible spectrometer (Agilent, Ltd.) A}-&

so] Z3kglc

A= 2 AR A4S H8l XPSe FT-IRE A
slo] H-A15kITh XPSE 299 3eh4 Wils =4
71 F SR #2719, ol AR ¥ B4t 7
H 7)o g o] 45k Fig. 2] UrEM%O*E} Ea
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Fig. 2 XPS spectra of Glass, TF, ITF(Ar"), ITF(O*") F-ITF(Ar),
F-ITF(O™).
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¥ 5= PPO] Weto] T75<1 -CHzoll sldsh= 3ot} &=
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Wt TFOSZ R H EHe] 2h87] &4) 5= F-1TF

F-ITF (0™) ﬁ
F-ITF (Ar") H

ITF (0™ ) H\
ITF (Ar) ) |

7 T T
4000 3500 3000 1500 1000 500

Wavenumber (cm™)

Fig. 3 FI-IR spectra of TF, ITF(Ar), ITF(O*) F-ITF(Ar),
F-ITF(O%).

Transmittance

“Ff

125



DONG-HYEON KIM AND DONG-HOON LEE

kV LED WD 88mm [HEN 1 X 10,000 3.0kV LED

i X 30, Ibﬂll 3.0kV LED WD ¢ X 30,000 3.0kV LED

wD 88mm [ 1pm

‘WD 8.8mm

X 10,000 3.0kvV LED WD 88mm [l 1um

e

Bl 300 nm

X 30,000 3.0KV LE

B 300 nm

Fig. 4 SEM images showing the surface morphologles of (a) TF, (b) ITF(Ar), (¢c) ITF(O™).

a b

C

Fig. 5 Water contact angle of (a) Glass, (b) TF, (¢) ITF(Ar), (d) ITF(O™) (e) F-ITF(Ar), (f) F-ITF(O™).
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Fig. 6 UV-vis. transmittance of Glass, TF, ITF(Ar"), ITF(O*")
F-ITF(Ar), F-ITF(O™).
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