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Poly[2-(perfluorooctyl)ethyl acrylate] (PFAC8) exhibits the lowest surface free energy among the existing 

materials, because the perfluorooctyl group can hexagonally pack and form of a lamellar phase at the surface 

region. However, the interfacial adhesion between PFAC8 and solid surfaces is very weak, leading to poor 

film stability. As a key structure of the adhesive proteins of mussel, catechol chemistry has drawn worldwide 

research interest in the past decade. In this work, a biomimetic catechol group was introduced to the main 

chain of PFAC8 by copolymerization to impart PFAC8 adhesion property. The influence of catechol group 

on the molecular aggregation structure, surface wettability, and thermal stability of PFAC8 was characterized 

by differential scanning calorimetry (DCS), Fourier-transform infrared spectroscopy (FTIR), grazing 

incidence wide-angle X-ray diffraction (GI-WAXD), X-ray photoelectron spectroscopy (XPS), and contact 

angle analysis. It was found that the crystallinity of PFAC8 was significantly decreased by the addition of 

catechol groups. This is because the catechol groups formed hydrogen bonds with the carbonyl groups of the 

FAC8 units, which disturbed the packing of the perfluorooctyl groups as they are stronger than the dipole-

dipole interaction of the helical perfluoroalkyl groups. DSC and GI-WAXD measurements indicated that the 

crystallinity and surface packing of the copolymer were improved by thermal annealing. As a result, surface 

rearrangement of the perfluorooctyl groups upon contacting with water was restricted and the surface became 

more slippery for water droplets after thermal annealing. Due to the strong adhesion with substrate, as well 

as the existence of hydrogen bonds, with reduced the mobility of polymer chain segments, the thin films of 

this copolymer were quite stable and did not dewet even after being heated to 200 oC. This property makes 

the copolymer applicable for mold release in compression molding. Moreover, the hydrophobicity of this 

film can self-heal by thermal treatment after being damaged by UV irradiation because high temperature 

facilitates the migration of the FAC8 units to the outmost surface of the film.                          


