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ABSTRACT

Introduction and Objectives: Polytetrafluoroethylene is known as a widely used engineering polymer in industry. However, its
hydrophobic nature and very low surface energy causes serious challenges in the adhesion and coating. In this study, in order to modify
the surface of this polymer, the surface dielectric barrier discharge plasma processing with grid structure was used to improve its
properties by creating physical and chemical changes on the surface of polytetrafluoroethylene.

Materials and Methods: The contact angle of the water droplet on the surface of the samples was measured before and after treatment
to evaluate the effect of the plasma processing. In addition, Atomic Force Microscope and Fourier Transform Infrared spectroscopy
analysis were utilized to investigate the surface morphological and chemical changes.

Results: The results indicated a significant decrease in the contact angle from about 98 degrees to 35 degrees, indicating a 64%
improvement in the surface contact angle with water. This finding which represents a significant increase in hydrophilicity and surface
energy, is comparable and in many cases better than the results of previous studies in this field. Plasma processing led to an increase
in surface roughness and the formation of nanoscale asperities on the surface of the polytetrafluoroethylene. These structural changes
led to improved wettability and adhesion of this polymer.

Conclusions: The findings of this study illustrate that surface modification of polytetrafluoroethylene using surface dielectric barrier
discharge plasma processing is an effective, fast, biocompatible, and cost-effective method for enhancing the surface functionality of
this polymer. This method can pave new paths for its broader applications in areas such as surface engineering, biomaterials, and
microelectronics.

Keywords: Surface dielectric barrier discharge (SDBD), Polytetrafluoroethylene polymer, Surface modification, Contact angle,
Surface energy, Surface roughness.
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7. wettability
8. plasma processing
9. plasma active species
10. surface morphology
11. functional groups
12.radio frequency (RF)
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13. chemical etching

14. dielectric barrier discharge

15. non-thermal plasma

16. volume dielectric barrier discharge

17. surface dielectric barrier discharge (SDBD)
18. contact angle

19. surface roughness

20. hydrophilic
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