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Modern materials, such as fabrics, papers and polymers, have ideal bulk properties for applications which
require flexibility, strength and low weight. It is often necessary, however, to modify the surface
properties of the material to make it compatible with the environment in which it used, such as biological
applications, or to make a particular fabric more oil or liquid repellent, without changing how it looks or
feels.

A nano-coating has previously been developed (P2i Limited), which successfully improves the liquid
repellent properties of a range of materials. The surface of poly(ethylene) terephthalate, for example, can
be modified from slightly hydrophilic to significantly hydrophobic with this nano-coating. The coating is
deposited using a novel plasma treatment, which aims to preserve the fluorine-containing monomer
structure when the fluoropolymer structure is built on the surface. This gives the highest possible liquid
repellency, whereas conventional plasma treatments break the monomer structure, degrading the potential
repellent effect.

This presentation will show how the Thermo Scientific XPS systems, used for chemical analysis of the
surface, and the Thermo Scientific DXR Raman microscope can be used to characterize these samples.
The XPS system was used to softly profile the nano-coating on poly(ethylene) terephthalate and
polytetrafluoroethylene substrates. A newly-developed argon cluster source was used for profiling, to
minimize polymer damage during the analysis, and maintain the surface chemistry; a critical part of the
analysis. The results are consistent with a preservation of the fluorine-containing monomer structure, as
evinced by the film quantification and analysis of the C1s peaks shapes. These results are supplemented
by Raman microscopy measurements, which will be discussed in terms of the molecular nature of the
nanocoating.
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