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Effect of Modified Carbon Black on the Conductivity of
Water bor ne Polyurethane Coated Films

YIN Yuan', ZHANG Bin', HAN Jian'*" SU Juan-juan'?
(1. School of Materials and Textiles, Zhejiang Sci-Tech University, Hangzhou 310018, Zhejiang, China; 2. Zhejiang
Provincial Key Lab. of Industrial Textile Materials & Manufacturing Tech., Hangzhou 310018, Zhejiang, China )

Abstract: Carbon black (CB) was used as core material and polyurethane (PU) was used as shell material
to prepare modified carbon black (CB-PU) particles by in situ emulsion synthesis method. The sample was
characterized by FTIR, TG, SEM and EDS. The results showed that the polyurethane was successfully
coated on the surface of CB. The particle size of CB-PU was about 50~250 nm, and the content of
polyurethane in CB-PU was about 58.7%. Moreover, the dispersity and stability of CB-PU in water were
better than that of CB. Subsequently, the CB or CB-PU was added into waterborne polyurethane (WPU)
coating, and the conductive membranes CB/WPU and CB-PU/WPU were obtained via coating and drying.
It was found that the CB-PU could uniformly disperse in WPU film, which greatly increased the density
and intensity of the conductive network of conductive particles in coatings, thus leading to a remarkable
increase in the conductivity of coating. In addition, when the volume resistivity was maintained about
3.3x10° Q-cm, the mass fraction of CB in the CB/WPU film was 12% (based on the mass of PU, the same
below), while that in CB-PU/WPU film was only to 6%. The mechanical measurements of films revealed
that the breaking elongation of WPU film was 487.5%, that of CB-PU/WPU film was 485.5%, and that of
CB/WPU coat film dropped to 335.3%.
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Fig. 1 FTIR spectra of CB and CB-PU
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Fig.2 TG curves of CB and CB-PU
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Fig. 3 SEM images of CB(a) and CB-PU (b)
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Fig. 4 EDS spectra of CB(a) and CB-PU(b)
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Fig. 5 Particle size distribution of CB and CB-PU
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Fig. 6 Dispersion effect of CB and CB-PU
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Fig. 7 Optical micrographs of CB (a) and CB-PU (b)
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mechanical properties of coatings
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