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B Mechanism of enhancement about electric conductivity for polymer composite film including

a trace amount of branched type vapor-grown carbon fiber

We have investigated the mechanism about the appearance of a conductive path with vapor
grown carbon fiber(VGCF) in VGCF/polymer composite thin film, which has produced
through achieving good VGCF dispersion by measuring accurate length of VGCFE. It was
found that benzene ring in polymer structure such as polycarbonate(PC) or polystyrene(PS)
have effected complete dispersin.of VGCFs in 10wi% polymer solution with mechanical
stirring. 1t was thought that benzene ring in polymer structure interacted with B electron of
VGCF. On the other hand, to determine VGCF length and its distribution and to investigate the
length change by mixing, we have established our own method. It was found that the average
length of VGCF by melt-mixing with PC have become half. The precise length was
determined with mechanical stiring in 10wt%PC/THF solution. Based on the dispersion
method and VGCF length, we investigated the volume electrical resistivity before and after
UV irradiation for VGCE/UV-curable resin composites film(20 micron thickness). It was
unexpectedly found that volume electrical resistivity was rapidly decreased (10°~10°[ohm cm])
by UV irradiation when the concentration of VGCF is more than 0.005wt%. It was suggested
that the presence of a small amount of branched VGCF(L form, X form, Y form and so on)
which was synthesized during the production of VGCF changed volume electric resistivity of
the composite film before and after UV irradiation. This study allows us that the presence of
branched VGCF and the volume shrinkage change of polymer matrix by curing are the key
factors to make a conductive path for VGCF/polymer composite.
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