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Preparation and properties of modified polytetrafluoroethylene fiber
by oxidation self-polymerization of dopamine

JIA Huiying JIANG Zhiging MA Jianwei JIANG Liang CHEN Shaojuan
( College of Textiles and Clothing Qingdao University Qingdao Shandong 266071 China)

Abstract In order to improve the surface performance in hydrophilicity of polytetrafluoroethylene fibers
dopamine was employed to modify polytetrafluoroethylene fibers by oxidation self-polymerization. The
effect of different treatment time for modifying polytetrafluoroethylene fibers was analyzed. Scanning
electron microscopy atomic force microscopy Fourier transform infrared spectrometer and water contact
angle ( WCA) tester were employed to analyze the surface morphology and the chemical structures of the
modified polytetrafluoroethylene fibers. The binding fastness of the fibers to dopamine was analyzed by
testing the elution absorbance of the modified fibers in different solutions. The results show that a dense
layer of polydopamine is formed on polytetrafluoroethylene fibers with the increase in modification time
and the WCA decreases gradually from 120° to the platform of 69° when the treatment time is up to 24 h.
The modified polytetrafluoroethylene fibers introduces hydrophilic groups such as —COOH and —NH,
and the hydrophilicity of the fibers are improved obviously. The binding fastness between fiber and
polydopamine is stable.
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Fig.3 SEM images of PTFE fibers before and after modification. ( a) Unmodified fiber; ('b) Soaked for 6 h;
(¢) Soaked for 12 h; (d) Soaked for 18 h; (e) Soaked for 24 h; (f) Soaked for 30 h
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Fig.7 Absorbance of modified PTFE fiber in different liquids.
(a) Distilled water; (b) Anhydrous ethanol; (¢) 0.1 mol/L HCI; (d) 0.1 mol/L NaOH
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