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Surface Microphase Separation and Hydrophobicity of POSS Based
Fluorinated Acrylate Copolymer

Peng Wang, Yun Jin, Pi-hui Pi*, Xiu-fang Wen, Shou-ping Xu, Jiang Cheng
(College of Chemistry and Chemical Engineering, South China University of Technology, Guangzhou 510641)

Abstract The polyhedral oligomeric silsesquioxane (POSS) based fluorinated acrylate copolymer was
successfully synthesized via free radical solution polymerization, which was confirmed by nuclear magnetic
resonance (NMR) and gel permeation chromatography (GPC). POSS and fluorinated monomers were separately
introduced into the reaction. The copolymer solution was firstly prepared by dissolving the copolymer in a solvent
mixture of 1,1,2-trichlorotrifluoroethane (F113) and ethyl acetate (EA). The copolymer film was then fabricated
by simply drop-casting one layer of the solution on glass substrate. The influence of the volume ratio of EA to
F113 on the microstructure morphology, element component, roughness and hydrophobicity of the film surface
were investigated by scanning electron microscope (SEM), X-ray photoelectron spectroscopy (XPS), atomic force
microscope (AFM) and contact angle instrument. The experimental results revealed that POSS aggregated on the
top of the film and formed nanoscale particles, which led to rough film surface withgreat hydrophobicity. The
complex and rough structure was simply fabricated due to the effect of both POSS aggregation and organic
microphase separation between the fluorinated and non-fluorinated segments. Although fluorinated segments and
POSS were competed to migrate onto the film surface, the content of POSS aggregation on the surface would
decrease alone with the increase of F113 in the solvent mixture, while fluorine content was contrary to that.
Consequently, both the surface roughness and surface energy decreased. The phenomenon suggested that F113
was helpful for fluorinated segments to migrate onto the film surface, which ensured much more room for
fluorinated parts on the surface and reasonably restrained the capability of POSS aggregation on the surface. The
hydrophobicity of the film increased with the content of F113. With pure F113 as the solvent, the contact angle of
the film formed increased to the maximum of 135.0°, demonstrating well-performed hydrophobicity. At the same
time, the fluorine content and average roughness of the film surface were 45.25% and 93.4 nm, respectively.
Keywords  Polyhedral oligomeric silsesquioxane, Fluorinated acrylate polymer, Hydrophobicity, Phase
separation, Roughness
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