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Paramagnetic properties of polyamide based nanocomposites with ND and WC/TiC micro- and nanoclusters as fillers.
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The development of nanotechnology including advanced nanocarbon materials has led to the significant broadening of the range of the applied fillers for the nanocarbon composites, which allows to significantly improving their characteristics [1]. In this study, the paramagnetic properties of powders of nanodiamonds (ND) and WC-TiC-TaC-NiC (with Co as a binder), as well as their polyamide composites, were studied in detail by the EPR method.

It has been established that in the NDs the EPR signals with g = 2.0028 and (Hpp =9.2 G are registered in the concentration Ns~1020 cm-3, which is decreases in composites according to the content of the filler. Paramagnetic centers belong to the carbon dangling bonds that localized on the diamond nanocrystallites surface. The shape of the EPR line is Lorentzian, but it can be modified depending on the environment.
The tungsten carbide-cobalt alloys and their composites attract a lot of interest due to its exceptional hardness and toughness. For the first time the EPR spectra with g = 2.0040, (Hpp = 8.6 G and Ns~1018 cm-3 were registered in these materials at room temperatures. The characteristics of these spectra vary depending on both the composition of the alloy (or its polymer composite) and the crystallite size. In the aggregate, the EPR characteristics can serve as a kind of "fingerprint" of these materials, since their mechanical characteristics depend, as is known, on the dimensions of nano- and microcrystallites.
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