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Abstract Polytetrafluoroethylene (PTFE) surface was modified for improving hydrophilicity by ion irradiation
in environmental gas of N, and NHs, respectively. The water contact angle onto the PTFE surface increased
from 104° to over 140° by Ar ion irradiation in N, gas. In the case of NH; as environmental gas, there were
a slight increase of contact angle from ion dose of 1x10% to 5x10" ions/cm?, and its dramatic decrease to the
value of 35° at the conditions of ion dose higher than 1x10% ions/cm? It was found from SEM results that
the surface morphology of PTFE was changed into one with filament structure after Ar ion irradiation in N,
gas environments. On the contrary, Ar ion irradiation in NH; gas condition induced the PTFE surface with
network structure. Hydrogen ion irradiation resulted in a little change of PTFE surface morphology, comparing
with the case of Ar ion irradiation. The water contact angle of hydrogen ion irradiated PTFE surface in reactive
gas decreased with increment of ion dose. Hydrogen ion irradiation could improve hydrophilicity with little
change of surface morphology. It might be considered from FT-IR results that the improvement in wettability
of PTFE surface by ion irradiation in N, and NH; gases could be due to the hydrophilic groups of NHx bonds.
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Fig. 1. Contact angle changes as a function of Ar and H ion doses at 1keV acceleration with blowing reactive gas (N,, NHs)
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Fig. 2. SEM photographs of unmodified PTFE and modified PTFE Ar and H ion irradiated with 1 10" ions/cm? dose in reactive
gas (N2, NHz) environment. (a) unmodified PTFE (b) Ar ion modification in N, (c) Ar ion modification in NH; (d) H ion
modification () H ion modification in N, (f) H ion modification in NH3

ok $AlEHA Ve Ao AlgErt ook e W
171 W& &7kl So a34E5 1E] 98ty
AR7) WAEE FA 7] 98] masst A
ol 2Rl ARg-Et] HAe} Lol EXtollA] PTFE
Agstged, 1 AF4E Fig. 201 YeERAUTH wkg-
1Ak AH Qlo] o] & FALEFo] 5x10®iongem*Y
= HEzbe] ot S7HE A 107°, Y=o} 104°%) s}

o1} 1x10%iongcmPoll A HE 7HAaEtr] Akl 1x
10" iong/emPell A= 355°(2 &), 40°(RUoNE 7HAadt
At} o5 Fate] W AY] WPt A4S 9ol &
el 34 2871l ogt A&7 gt Yeve
AL gelarrt.

i

4 B

ox Mt B 2 o

3.2 M HEf

Fig. 2= WA 7IAIQl A, d5Yol EAstolA &
23 g o] 2HE AHE-Ste] PTFES ©]2 AR 1
10%iong/en’ 02 ERAE]E Al AEe] TAFPA Wt 4
HE SEMES AHEdte] #9
HA e PTFES] ®Ho] et

N o
t
£
oY, HN &

ZFE FE = HIlEgeS
FAfo] WslE AL o] =iolA
4]

Ar g upe} o],
PTFES] v A A Hito] A4A Hitd Ha| UL o
2o & Aehd 2 zH(Preferentid etching)=lo] 471 A

o7 AztEnt? Fig. 20 YRYol EAstolr] ¢
ol AMEet] AR 42 BHo] = Bger W

SHENEE HAED. ol =24 A7 % ek kg
9 o fQlo] HHH R HEste] sl
Fge v o Az Fig. 2(dy= v 71A ¢l
o] 4 o]2Hloznt PTFE WS A Z$-& Fig.

crater E°] Kol Ut} Fig. 205 Bd EAsolN
enme zAle Row J|RH o7 Fg. 2d)9
S TP nigel] 1ok B craerSo] Helt)h Fig.
2(f)y= ARl EAEIANA Fh o] RS ARt &
AR RS R Fig. 2(d)ellA dEE A B} Zlo] il
craerge] Btk TH] FAE o9 71E& craerd A
E2 PTFEEH dEolele] slshib-gof ofs) 3}8H4]
2 zkg 3o o] et 2o R Azber)
Bl Qelel os) x P4k Halh dojit
2 ALEE 249 gEyol EAjstelr] g2 o]
PTFE EWol] 2AMSE 9o o] AN &
P sl tig SEM ARS Fig. 3ol eI ©]
& ZAbEFo] 1x10%iongem?oll A= mx g PTFE ¥4
SEM ARZIQl Fig. 2@ HlxE o, Fig. 3@e =l
g et 29 g4 dst #S5EHR ¢om, Fg 3(b)
oAM= o] ZAlEFe] 1x10%°iongem?el| X - E] ol
Sk W3 7k FYAAEC] AXEE o] #=H) Fig.
20X B %ol AaE AHEAS v PTREY] W)
ARE FEo] UAE A YAt Y ddeR
o8k AMeld 2 2 (preferentia etching)o] LAl = o
Yehe THEA Wb 34 FEeA Hel Wb, 9F

)
(2 e [o

I=



370 FgE - A7 - A - e - M

Fig. 3. SEM photographs of modified PTFE Ar ion irradiated with changing ion dose in ammonia gas environment. (a) 1X 10

ions/em? (b) 1X 10" iong/em? (c) 1X 10" ions/cm?
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Fig 4. FT-IR spectra of PTFE irradiated in nitrogen gas (b) and unirrediated PTFE (a).
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