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Fluorinated acrylates polymers with perfluoroalkyl side chain polymers have been widely explored because of their unique surface properties, such as the distinct oil and water repellence, low refractive index and high chemical resistance. Unfortunately, poly(fluoroalkyl acrylate)s with long fluoroalkyl side chain, such as perfluorooctyl or perfluorooctanesulfonyl groups, have been confirmed to produce perfluorooctanoic acid (PFOA) and perfluorooctanesulfonate (PFOS) by hydrolyzation and oxidative degradation. Developing novel environment friendly fluorinated monomers and polymer materials is attracting the attention of the researchers.
The aim of the present work is developing an efficient synthetic approach to nontoxic and nonbiopersisten fluorinated acrylate containing a sulfonamide group as a space link between the fluorinated chain and acrylic group. The reactivity of the novel fluorinated monomers were investigated, and the microstructure, crystallization behavior and surface properties of the fluorinated copolymers were explored in detail. The reactivity ratios and the Q-e values were reported for the first time. In addition, the microphase segregation, crystallization structures and the surface wetting properties of the fluorinated homopolymers and copolymers were studied by FTIR, 1H-NMR, dynamic contact angle analysis, differential scanning calorimetry (DSC) and wide-angle X-ray diffraction (WAXD). 
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The results showed that the fluorinated side chains interrupted and impeded the crystallizable side chains of SA from forming complete crystals. As a result, the target polymers showed extreme low surface energies and excellent dynamic water repellency, which mainly caused by the synergistic interaction between the fluorinated and nonfluorinated crystalline pendant groups. The research work reported here will help in application of these fluorinated monomers in designing and synthesizing novel environment friendly fluoropolymer materials.
