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Fig. 1 Chemical structure of 2-( perflurooctyl ) ethyl

methacrylate (FOEMA ) monomer
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Fig. 2 FTIR spectra of (a) BA-co-FOEMA, (b) OA-co-

FOEMA, (¢) LA-co-FOEMA, (d) CA-co-FOEMA and (e) SA-
co-FOEMA
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Table 1 Thermodynamic parameters data of the RA-co-FOEMA
copolymers
AH, AS,
Copolymers T T T
(J-g" g 'K
BA-co-FOEMA  — — — — —
OA-co-FOEMA  — — — — —
LA-co-FOEMA -16.4 -12.8 -8.0 -27.85 -0.11
CA-co-FOEMA 17.3 23.8 27.9 -73.27 -0.26
SA-co-FOEMA 22.7 31.8 35.6 -58.63 -0.18

* Onsel temperature ;" Peak temperature;° End temperature
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Fig. 5 XPS Cls core level spectra of films of RA-co-FOEMA copolymers with (a) BA-co-FOEMA, (b) OA-co-FOEMA,

(c¢) LA-co-FOEMA, (d) CA-co-FOEMA and (e) SA-co-FOEMA
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Table 2 Contact angles, F/C ratios and curve-fitting results for the XPS Cls spectra of films of RA-co-FOEMA copolymers

Contact angles (°)

Surface composition (% )

Copolymers F/C
Water n-Hexadecane —CF, —CF,— —C=0 —C0C=0 —CH,
BA-co-FOEMA 112 52 0. 39 2.7 13.6 15.0 16.8 51.8
OA-co-FOEMA 114 55 0. 47 4.1 13.5 10.2 14.2 58.0
LA-co-FOEMA 118 56 0. 49 4.3 12.3 8.3 27.7 47.4
CA-co-FOEMA 126 78 0. 66 4.0 20.7 6.3 15.9 53.1
SA-co-FOEMA 126 75 0.71 4.3 23.0 5.7 14.3 52.7
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Fig. 6 Schematic illustration for molecular arrangement of fluorinated acrylate copolymer film

a) Hydrocarbon side-chains in the amorphous state; b) Hydrocarbon side-chains crystallization
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CORRELATION BETWEEN CRYSTALLIZATION BEHAVIOR OF FLUORINATED
ACRYLATE COPOLYMERS AND THE SURFACE WETTING
PROPERTY OF THEIR FILMS

CHEN Huiqin'"?>, ZHOU Gengbing', CAI Zhigi', PI Pihui', WEN Xiufang',
ZHENG Dafeng' , CHENG Jiang' , YANG Zhuoru'

(" School of Chemisiry and Chemical Engineering, South China University of Technology, Guangzhou 510640)
(*School of Chemistry and Environmental Engineering, Shaoguan University, Shaoguan 512005)

Abstract A series of fluorinated acrylate copolymers were synthesized via free radical copolymerization by
using monomers of 2-( perflurooctyl) ethyl methacrylate ( FOEMA ) and n-alkyl acrylates (RAs) (n =4, 8,
12, 16, 18) with various lengths of side chains. The crystalline behavior of the copolymers was characterized
by X-ray diffraction ( XRD) and differential scanning calorimetry ( DSC). It is found that the crystallization of
acrylate copolymers is in close connection with the side-chain length of acrylates. The copolymers crystallized
at room temperature when the side-chain length number n was 16 or 18, however, no crystallization was
observed for the copolymers with n less than 16 under the same condition. The crystallization enthalpy changes
of RA-co-FOEMA copolymers were determined from the DSC thermograms. The copolymer with n =16 has the
minimum entropy change at constant pressure compared with other three crystallized copolymers through
thermodynamic calculation, which indicated this copolymer was the most ordered one. The F/C atomic ratios
and composition of functional groups on the surfaces of RA/FOEMA copolymer films were determined by
multifunctional photoelectron spectroscopy ( XPS) , and the static contact angles of n-hexadecane and water on
films were measured. The F/C ratios increased from 0.39 to 0.71 with increase in the side-chain length of
RA/FOEMA copolymers. When n was 16 or 18, the copolymers demonstrated much more composition of non-
polar groups (—CF, and —CF,) and fewer polar groups (—C = 0 and —C—0—C = 0) on the film
surfaces, leading to the rapid increase in the n-hexadecane static contact angles on the films of copolymers. It
may suggest that crystallization of hydrocarbon side-chain of copolymers can promote fluorinated component to
migrate to the polymer-air interface during the process of film forming and hence improve the hydrophobicity
and oleophobicity of the films.

Keywords Fluorinated acrylate copolymers, Crystallization, Surface wetting properties, Hydrophobicity and

oleophobicity



