Preparation of Graphene-Based Dispersions for E-textiles
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Graphene-based smart textiles have taken a great attention due to their broad range of
applications over conventional metal systems. In recent years, researchers have attempted
to explore the potential applications of graphene in the field of functional electronic textiles,
such as chemical, biochemical, physical sensing, communication and heating applications
[1-5]. For such fields, graphene-based highly conductive dispersions could be a part of the
solution. In this study, we focused on preparation of graphene-based dispersions to achieve
wearable conductive e-textiles. Concentration of active material, surfactant, binder and
surface area of graphene nano platelets (GNP), solution temperature, iteration cycles, drying
time and temperature parameters are optimized in order to examine electrical/thermal
conductivity, stability and scalability properties of the fabrics. In addition, X-ray Photoelectron
Spectroscopy (XPS), Scanning Electron Microscopy (SEM), Raman and FT-IR Spectroscopy,
Particle Size (PS) analyses are examined to develop the dispersions.
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Figure 1: (a) 100% cotton bare fabric (left), graphene dispersion treated fabric, (b) High resolution
XPS spectra of GNP and GNP+surfactant+binder, (¢) SEM data of bare fabric (d) SEM data of
graphene dispersion treated fabric with 25 um PS (e) Raman spectrum of dispersion formulations with
GNP, surfactant and binder.

Finally, electrical resistance measurements of the fabrics treated with optimized dispersions
are compared.
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