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Preparation and properties of multi-walled carbon nanotube/waterborne polyurethane composites via Pick-
ering emulsion template method
YANG Honglin', XIANG Wei', CHE Yinghong’, CHEN Huiyuan', TANG Huanhuan', JIANG Yuxuan'
(1. School of Textile Engineering, Zhejiang Industry Polytechnic College, Shaoxing 312000, China;
2. Shanghai Textile Science Research Institute Co., Ltd., Shanghai 200082, China)

Abstract : To address the issues of easy aggregation of multi-walled carbon nanotubes (MWCNT) in aqueous systems and poor
compatibility between flexibility and strength in carbon-based conductive composites, this study employed soy protein isolate (SPI),
a bioactive surfactant, as a stabilizer to prepare MWCNT/waterborne polyurethane (WPU) conductive composites via the Pickering
emulsion template method. This approach achieved uniform dispersion of the filler within the WPU matrix, enabled systematic inves-
tigation on the dispersion mechanism of SPI on MWCNT and the microstructure of the composite, measured the material's electrical
conductivity and mechanical properties, and analyzed the influence of MWCNT content on overall performance. Results demon-
strate that SPI adsorbs onto the MWCNT surface through hydrophobic interactions and - stacking interactions, significantly
enhancing dispersion in aqueous systems and forming a homogeneous network structure. The composite exhibits conductive percola-
tion behavior consistent with classical percolation theory, with a percolation threshold being as low as 0.15% of the MWCNT mass
fraction, confirming successful formation of a three-dimensional conductive network. At a MWCNT mass fraction of 2%, the
composite achieves optimal performance:electrical conductivity of 1.03x107* S/cm, elongation at break of 99.6%, tensile strength of
7.89 MPa, and a gauge factor value of 51.7 under 30% tensile stress, demonstrating excellent synergy between high conductivity and

superior flexibility. The Pickering emulsion template method stabilized with SPI-MWCNT composite particles is simple to operate,
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with water as the medium, and is environmentally friendly, demonstrating significant potential applications in fields such as human

motion monitoring, healthcare, and aerospace.

Keywords : Pickering emulsion ; soy protein isolate ; multi-walled carbon nanotubes ; waterborne polyurethane ; electric

conduction ; composite
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