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Abstract  Polytetrafluoroethylene (PTFE) surface was modified for improving hydrophilicity by ion irradiation
in environmental gas of N, and NH,, respectively. The water contact angle onto the PTFE surface increased
from 104° to over 140°F 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 1-:10% to 5.~ 10" jons/an?, and its dramatic decrease to the
value of 35 at the conditions of ion dose higher than 1.~10' 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 oontrary, 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 PIFE 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 FI-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,, NH3)
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Fig. 2. SEM photographs of unmodified PTFE and modified PTFE Ar and H ion irradiated with 1X 10" ions/cm® dose in reactive
gas (N, NHj) environment. (a) unmodified PTFE (b) Ar ion modification in N, (¢) Ar ion modification in NH; (d) H ion
modification (e) H ion modification in N, (f) H ion modification in NH;
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Fig. 3. SEM photographs of modified PTFE Ar ion irradiated with changing ion dose in ammonia gas environment. (a) 110"

ions/cm® (b) 1X10' ions/em® (¢) 1X 10" ions/cm?
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Fig 4. FT-IR spectra of PTFE irradiated in nitrogen gas (b) and unirradiated PTFE (a).
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Fig 5. FT-IR spectra of PTFE irradiated in ammonia gas (b) and unirradiated PTFE (a).

4.

[N

=
[

PTFE EHe) 3748 FoJslr] 98t wk-g2d 714
¢l A4 Yol EAslelA] G2 o] g FAlEH
PTFE®] THEYT & HE7He S8k & Hd&57
24 A3 dA EARIA T o] A Fotel m
2} ZEF7bo] 104°004] 140° o) dez Frtsti et ¢
o} EAjslolNE oF SURITE 3502 7HAEk]
t}. SEME ARg-sle] EHENES AR A3 dh 7)A
£ A8-3190S 9= PTFE ¥do] dehie Je=, o
ol 7IAIE ARSINS A B 2= JHE ¥
stElo] M2 g ZHEINE FSSa olHe 39
G 27t FEA miXe AT L] {8k
mass7} 2 T4 o] WS ARE-Ete] PTFEREHO| A}
SEA F ukgAl 7] wE RHEa) wskel HE7)
< A=tk SEM 4 Ad T A V1A B A
719} Zlolo Zpolzb UAIRE H]=dt HEoE FH
craterg FGAHT o] A8S] HEFEL S A F
4 71H B o)l IAMEe] ST
Zslqrt. ol A4S SalA HsE 3 S B o
FHo ket Al osiA HEGe] ARES
I QU L o] e g PTFERW FAF A &
Ao} ol Z|AE AMEIE AS EHe sk
HE FTIR 438 23 3154 2871 oYl 14
NH 215 Zgol 71918k 9=7t #ASHo] FHe] 3

ro

e e
i
Ho

A T =]
EuYolel PTFEZF WHS3IA AJZ1 ammonium fluoride
saltNHyFyoll 71918k g]o]=L7} vpelwit)

U
ol d AAEE Falo] gruol TAdlA L o]

vz Hegh A4S Yehde 5449 39 4
she 3 22 A7 didol] 7)Qlskes AeE A
& 4 9tk A WA= PIFEY] WA A Hio] &
o]l 2la] A¥E Ho] ¥yl A Wz} o
35 WAE g2 ol 98 PTFE ZHdl| AAdE
233} Aol EYolrt Adste] -NHx ZEF°] 34
HE A A AR Z PTFE X9 &~HE]" PTFES
o] QR jole} Hhg-ete] FAJH -NHxF ZFE°] PTFE
Fo AFA = Aol), oe} 2 AVH Pdoz
218 PTFE ¥Ho] 2% ez wslsle Zlojgt &

ZHT).

workl R

=gl

o
e

Ju—

. J. Zhang, Q. Wu, X. Yu, P. Zha and H. Li, Material. Lett.,
48, 362 (2001).

2. S. K. Koh, W. K. Choi, J. S. Cho and S. K. Song, J. Mater.
Res., 11, 2993 (1996).

3. E. T. Kang, K. L. Tan, K. Kato, Y. Uyama and Y. Tkada,
Macromolecules., 29, 6872 (1996).

4. S. Y. Wu, E. T. Kang, K. G. Neoh, H. S. Han and K. L.
Tan, Macromolecules., 32, 186 (1999).

5. 1. Mathieson, D. M. Brewis, I. Sutherland and R. A.
Cayless, J. Adhes., 46, 49 (1994).

6. G. C. S. Collis, G. M. Sessler, J. E. West and H.
Schonhorn, J. Appl. Polym. Sci., 9, 1173 (1973).

7. K. Lunkwitz, U. Grof and V. Glockner, Acta Polymerica.,
36, 431 (1985).

8. M. J. Mirtich and J. S. Sovey, J. Vac. Sci. Technol., 16(2),
809 (1971).

9. S. Han, S. K. Koh and K. H. Yoon, J. Electochemical Sci.,
146(11), 4327 (1999).

10. M. L. Bro and C. A. Sperati, J. Polym. Sci., 38, 289 (1959).



372

11

12

13

14

15

e LA R R

. M. D Buckmaster, R. ¥ Foss and R. A, Morgan, EP-0222
945, 1985, to Du Pont

. C. A, Chang, J. E. E. baglin, A. G Schrott and K. C. Lin,
Appl. Phys. Lett, 51, 103 (1987).

. C. Wintergill, Nucl. Instrum. Methods,, B1, 595 (1984).

. T. Venkteszan, L. Calcagno, B. 8. Ellman and G. Foti, Ion
Beamn Modification of Inzulators, edited by P. Mazzoldi
and G W. Amold. Elsevier, New York., 301 {1987).

. K. Lunkwitz, A Ferse, P. Dietrich, G Engler, U, Grof and

e

o PR RS bl

D). Prescher, 1. Schulze, Plazte und Kaustechuck,, 26, 318
(1979).

16, K. Lunkwitz, U1, Grop and ¥, Gléckner, Acta Polymsrica.,
36, (1985) 431,

17. 1. Heitz, H. Niino and A. Yabe, Apple. Phys. Lett, 68
(1996).

18. U. Lappan, U, Geifler and K. Lunkwitz, Nucl, Instr. And
Meth. Phys. Research. B., 181, 222 (1999).



