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THE SWELLING BEHAVIOR OF FLUORINE-CONTAINING OLIGOMER FILMS
UNDER WITH SUPERCRITICAL CARBON DIOXIDE CONDITIONS
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End-functionalized oligo(a-methylstyrene)s with a definite number of perfluoroalkyl (Rf) groups (1-4) were

successfully synthesized by a living anionic oligomerization and the quantitative end-functionalization reactions.

Surface characterization of the resulting oligomer films were investigated by using X-ray photoelectron
spectroscopy (XPS) and contact angle measurement. Swelling behavior of Rf; and Rf, films were observed
under supercritical carbon dioxide (scCO,) conditions, suggesting that scCO, innmerses into Rf domain formed

by micro-phase separation. Interestingly, collapsed nano porous structures were observed by scanning electron

microscopy (SEM) and atomic force microscopy (AFM).
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Fig.1 Chemical structure of Rf-terminated oligomers
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Table 1 Surface characterization
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Table 3 Surface characterization of Rf, film
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oRomer | s | wise | C™ e n-Dodecars] '°N T o F before and after the scCO, processing
Annealed 105.1 275 15 67.4 51 215 oligomer -CgFy7 F Condition Contact angle [deg.] ToAY XPS atomic%
Rf; 9 7 90° 84.9 2.2 129 Wt% Wi% water n-Dodecane C o F
bulk = = = 95.0 03 4.7 10° 58.6 17 39.6
15° 64.6 2.8 326 20° 67.7 15 308
Annealed  105.2 36.3 »
Rf, 17 13 90° 828 08 164 ascast 1067 B3 e s 12 20
bulk - - - 90.0 06 9.4 o 790 05 204
Amealed  108.1 7 15 58.8 4.0 37.2 Rf, 27 2 o a3 27 200
Rf; 25 19 90° 795 22 18.2 200 544 26 30
R - - - 50 e 0 30 MPa 1116 49.4 w e - 5o
15° 535 12 45.3 90° 66.5 24 3L1
Rf, 27 21 Annealed 108.8 491 90° 75.3 12 235 bulk = = = 83.8 0.9 153
bulk - = - 83.8 0.9 15.3 a) Take-off angle. 10° and 20°, 45°, 90° correspond to 1.7 and 3.4, 7.1, 10 nm respectively.
15° 60.4 14 38.2
Annealed  105.7 432
(Rf), 29 22 90° 775 0.9 216
bulk - 81.8 1.0 17.2 - - " . N
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a) Take-off angle. 15° and 90° correspond to 2.6 and 10 nm respectively.
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Table 2 The change of thickness before and after
the scCO, process [nm] and swelling ratio

i scCO,ALIRA scCO IR
oligomer
as-cast 20 MPa 30 MPa
Rf, 182 182 179
Rf, 72 73 73
Rf; 158 179 (13%) 179 (13%)
Rf, 158 175 (11%) 183 (16%)
(REY, 150 159 (6%) 168 (12%)
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Fig.2 (a) SEM image and (b) AFM image of Rf, film
processed with scCO, at 30 MPa. The bars indicate 200 nm.
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