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Fluoroalkylation of the Surface of Hydrophilic Polyurethane Breathable Membrane
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Abstract: Swelling and subsequent deformation of membranes by water wetting are regarded as a prime drawback of
hydrophilic polyurethane breathable film. Fluoroalkylated surface was prepared by reacting the film with hexamethylene
diisocyanate(HDI) and 2-perfluorohexyl ethanol. IR spectra and XPS results showed that the fluoroalkyl group was
successfully introduced to the film surface with hexamethylene linkage. Water contact angle was increased from 68.7° up
to 144.2° with the degree of fluoroalkylation. Decrease in water-vapor permeability was minimized even for the film of

highest fluoroalkylation.
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Figure 1. Schematic illustration for the modification of the
surface of polyurethane hydrophilic film.
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Figure 2. FT-IR spectra of untreated(a), HDI-treated(b),
HDI/2-perfluorohexyl  ethanol-treated(c) hydrophilic PU
films.

TZoE YT AL & 4 99len, o] isocyanate”]
L HDIY F/0Y isocyanateZ7| S F IS TEHY
hydroxyl7] @} ¥Fg-3}%] k& HE O] jsocyanate”| 2
AZFE,
HDI9} WA 59 E29-8d BES 2-perfluo-
%!

rohexyl ethanol®} ¥H2-A]7]




ER2=227s!0 2

re
r2

+d E°|E 2

2HO| A

isocyanate W37} A9 A¥EHE ALE YEht=d],
o] ol ¥ isocynate”| 7} 2-perfluorohexyl ethanol
B ugstol gloin7) MEoe Azttt

HDI ¥ 2-perfluorohexyl ethanol 2o W& &
cde BE wwe BHS 95 XPSE ZHY
t}. Figure 3-& HDIE A=z ¢e ZedgE

£& 2-perfluorohexyl ethanol2 X Z3st T A
XPSZATo|o, Figure 4= HDIZ X3 FEL
perfluorohexyl ethanol2 *]&]3t & dojZ XPS
I FolA HDIE HEHH 100%E AHES B$E
gEdez Uehygit 2+ we HDIZ Held
7S HEFUEQ XPS Y4EA ZIE= Table 19]
e sth

Figure 394 R HDIZ A 2|3}A] ¢ FL &
29 =92 AY dojuA] P4sken, HDIY Fk
7b Aol v ste] ZLA® o ExY =

w82 rlo (L

l

60000

50000 O1s

40000 A

30000 -

cls

20000 -

10000 -

T T T T T
1400 1200 1000 800 600 400 200

Binding Energy (eV)

Figure 3. XPS survey scan of hydrophilic PU film treated
with 2-perfluorohexyl ethanol without HDI pre-treatment.
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Figure 4. XPS survey scan of hydrophilic PU film treated
with 100% HDI followed by treatment in 2-perfluorohexyl
ethanol.
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Table 1. XPS atomic percentage of PU films treated with
different concentration of HDI and subsequently with
2-perfluorohexyl ethanol

Conc. of HDI Atomic percentage (%)
(% owf) C o N F
0 72.1 26.4 1.3 0.2
20 71.6 23.2 2.5 2.7
40 68.2 22.6 5.4 3.8
60 68.0 20.4 5.0 6.6
80 61.4 13.3 10.1 15.2
100 61.1 13.1 4.9 20.9
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Figure 5. Fitted O;s XPS spectrum of untreated(a) and
HDI(100%)/2-perfluorohexyl ethanol-treated(b) PU films.
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Figure 6. Fitted C;; XPS spectrum of untreated(a) and
HDI(100%)/2-perfluorohexyl ethanol-treated(b) PU films.
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Table 2. Water contact angles on PU films treated with different concentration of HDI and subsequently with

2-perfluorohexyl ethanol

HDI percentage (% owf)

0 40 60 80 100
Contact just dropped 68.7 99.0 121 130.3 144.2
angle (°) after 10 sec 20.5 81.2 97.0 119.7 128.4 142.5
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