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In situ crystallization of poly(e-caprolactone) (PCL) filled with different contents (0.2 - 5 wt.%) of multiwalled
carbon nanotubes (MWCNTs) was investigated in X-ray (SAXS/WAXS) synchrotron experiments simultaneously
with thermal and electric conductivity measurements. The combined study provides information on nucleation
ability of MWCNT, crystallization and melting kinetics, degree of crystallinity as well as the evolution of thermal
diffusivity and electrical conductivity of PCL/MWCNT composites during isothermal and non-isothermal
crystallization. MWCNTSs act as strong nucleation agents. Two separate melting peaks in calorimetric experiments
indicate (i) nucleation by the nanotubes and (ii) heterogeneous nucleation by the polymer itself.Electrical
conductivity measurements showed for MWCNT contents above 0.5 wt% an increase in electrical conductivity by
more than one order of magnitude, which can be related to the formation of a conductive nanotube network. At
the same time, thermal conductivity of the composite is increasing only slightly, which is rather related to the
increase of the crystalline phase than to heat transfer in a percolated structure. The dependence of thermal
conductivity on MWCNT content can be related to the addition of filler with high thermal conductance and does
not show a simple correlation to the electrical conductivity.



