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Contact Angle Analyzer)2 H&7+& Ao 2 FA TS IHEAS 2Asledch FA 23¢9
el &S 27 Hdde A P44 FA 3539 2R 57} 008 wt% oAkl gt A g8
AHgsok Aok FA 33319 2742 B5Ado) st FA 3549 FA ¢ 24 <8¢ weor, FA
A JAEAFHE FA ol olF algtslAl Wk FA 353419 FA §eko] 40-60 wt% 890l A
AAEAA-e 1803 82dyne/cmArte]9) & Relch FA ZF MY FdoviA]l FA6] Young-Fowkes-
Good4] 3} Young-Kaelble4]e] Z3}slc). FA 35419 FHo|ui=]+= A9 dispersion componentstS & A
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Abstract—Perfluoroatky! ethyl acrylate(FA) copolymers were prepared by solvent polymerization using
FA mixture, stearylmethacrylate and vinylidene chloride as comonomers. A film of FA copolymer was formed
on a slide glass, and its surface properties were analyzed by measuring the contact angles with DCAA(Dynamic
Contact Angle Analyzer). The solid content of FA copolymer in the copolymer coating solution used to prepare
the film of FA copolymer should be above 0.08 wt%. The oil repellency of FA copolymer is more dependent
upon the FA content of FA copolymer than the water repellency. The critical surface tension of FA copolymers
varies sensitively with FA content. The critical surface tension of FA copolymers, whose FA content is in
the range of 40-60 wt%, shows a value between 180 and 8.2 dyne/cm. Young-Fowkes equation and
Young-Kaelble equation are suitable for the prediction of surface energy of FA copolymer. The surface energy
of FA copolymers consists of mainly dispersion component.

1. M = 2kAl9]l perfluoroalkyl ethyl acrylate[ R{CH,),0CO-
CHCH;, R=F(CF2),, n=6-16]1¢} #5715 Z& e
Perfluoroalkyl ethyl acrylate(FA) F5dH+= F9 2 ole] FF¥) o#] Y™ ol2¥ FA FF
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Table 1. Perfluoroalkyl ethyl acrylate composition

Chain length of perfluoroalkyl group Composition(wt%)

Table 2. Wetting liquids and their surface tensions(Temp.
=23+1°C)

Cs 229
Cs 57.25
Co 2540
Crz 947
Cu 2.64
Cis 0.63
7€} 2.32

Wetting liquid Surface tension(dynes/cm)

n-Pentane 15.75
n-Octane 21.80
n-Dodecane 25.32
n-Hexadecane 27.50
Dicyclohexyl 33.00
Glycerol 63.40
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Fig. 1. A typical wetting cycle of DCAA for an erroneous
surface coating(copolymer: SP1, solid content of
copolymer coating solution: 0.2 wt%, no. of coat-
ing: 2, Wetting liquid: water).
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Fig. 2. A typical wetting cycle of DCAA for a good surface
coating(copolymer: SP1, solid content of copoly-
mer coating solution: 0.2 wt%, no. of coating: 4,
Wetting liquid: glycerol).
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Fig. 3. Wettability change according to repeated number
of wetting cycle(copolymer: SP1, solid content of
copolymer coating solution: 0.2 wt%, Wetting lig-
uid: water).
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Fig. 4. Wettability vs. solid content of copolymer coating

solution.
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Fig. 5. Zisman’s plot of copolymer(solid content of copol-
ymer coating solution: 0.2 wt%).
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Fig. 6. Critical surface tension of copolymer vs. content
of FA in copolymer.
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Table 3. Theoretical equations relating contact angle with dispersion and polar components of surface energy

Name Equation Ref.
Young-Fowkes-Good equation Yiv(1+cos 0) =2(ys/# y1i#) 2 [13]
Young-Kaelble equation Yrv(1+cos 0) = 2(ys v ) 2+ 2(ysy v 22 (14]
Young-Wu equation I . 4y vy dys i [15]
(1+cosB) =
T ¥ 1 v+
a i ) . 4ysfyf 15
Young-Wu equation II yiv(1+ cos 8) = 2(ysy o/ Vet - Yjv Yiv 15]
Yo Hyu
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Table 4. Contact angles(degree) of FA copolymers measured with various wetting liquids

\ Wetting liquid

Water n-Pentane n-Octane n-Dodecane n-Hexadecane  Dicyclohexyl
FA copolymer '\
SP1 1215 - 318 409 53.6 634
SP2 125.1 495 65.5 80.2 88.6 88.9

Table 5. Polar and dispersion component of surface energy estimated by theoretical equations

Equation used FA Average surface tension(dyne/cm)
copolymer Dispersion(ys*) Polar(ysy) ysv(=vs¥+vys#)  Critical(y.)

Young-Fowkes- SP1 18.21 - 18.21 18.0
Good equation Sp2 921 - 9.21 8.2
Young-Kaelble equation SP1 18.21 0.13 18.34 18.0
SP2 9.21 0.06 9.27 82
Young-Wu equation I SP1 18.86 —1.39 17.47 18.0
SP2 10.84 1.50 12.34 8.2
Young-Wu equation II SP1 18.86 0.16 19.02 180
SpP2 10.84 0.03 10.87 8.2
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: critical surface tension [dyne/cm]
: surface tension of liquid [dyne/cm]
: dispersion component of surface tension of lig-
uid [dyne/cm]
: polar component of surface tension of liquid
[dyne/cm]
: interfacial tension between solid and liquid
[dyne/cm]
: surface tension of solid [dyne/cm]
: dispersion component of surface tension of sol-
id [dyne/cm]
: polar component of surface tension of solid
[dyne/cm]
: contact angle [degree]
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