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Abstract ; Perfluoroalkyl ethyl alcohol containing different length of perfluoroalkyl chains were employed to prepared two series
of flourine-containing monomers TEMAc-n and FrTDI by reaciton with chlorine methacrylate and toluene diisocyanate. Two se-
ries of fluoro-modified acrylate copolymers xTEMAc-n and xFnTDI, and coatings therefrom were prepared with the TEMAc-n
monomers through free radical polymerization with vinyl monomers and FnTDI via reaction of the isocyanate groups in their own
molecules with the hydroxyl groups in the side chains of the acrylic copolymers, respectively. The chemical structure of the mon-
omers and the corresponding copolymers were investigated by Fourier transform infrared spectroscopy (FT-IR) and nuclear mag-
netic resonance ('’F NMR). Glass-transition temperature ( T,) of the copolymers were confirmed with differential scanning calo-
rimetry (DSC). Surface properties of the copolymer coatings were characterized by static water contact angle, X-ray photoelec-
tron spectrometer ( XPS) and atomic force microscope ( AFM) , respectively. Results showed that the fluorine-containing mono-
mers and the fluoro-modified copolymers were prepared as expected. Both T, of the copolymers and hydrophobicity of the corre-
sponding coatings increased as the fluorine-containing monomers were copolymerized. The length of the perfluoroalkyl chains
played a more important role in improvement of the copolymer coatings hydrophobicity than fluorine content. More fluorine-con-
taining segments migrated to the coatings surface during the film formation of the copolymers xFrnTDI, resulting in more excellent
hydrophobicity of the coatings, compared with the copolymers xTEMAc-n.
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Fig. 3 Synthesis of fluorine-modified acrylate copolymers
by TEMAc-n with perfluoroalkyl chains of different length
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Fig. 11 AFM height images of the copolymer films
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Fig. 13 XPS spectra of Fluorine-modified acrylate copolymers
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Table 1 Element components of the fluorine-modified acry-
late copolymer films

Elements 10% TEMAc—-8 10%F8TDI
Cls 68.97 55.52
Nls 0. 63 2.65
Ols 23.23 15.22
Fls 7.16 26. 62
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Fig. 14  Schematic diagram of influence mechanism of hydrophobicity of xTEMAc-n copolymer films modified by TEMAc-n
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