
 

Electrical conductivity of carbon nanopowders. 
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The discovery of graphitic nanoparticles with exceptional electrical transport properties, like high 

conductivity and high charge mobility, has incredibly broadened the range of potential applications of 

this class of materials, thus unleashing a revolution in electronic devices industry. Two of the most 

important members of this new generation of materials are undoubtedly carbon nanotubes and 

graphene. Perhaps the biggest challenge to be faced is how to manipulate these nanoparticles in order 

to bring effectively their remarkable electrical properties onto the macroscopic level. Since the 

conductive performance of the composites is directly related to the formation of a conductive network 

through the polymer matrix, its understanding depends, at least partly, on the knowledge of the 

electrical behavior of the nanoparticles agglomerates, here called bulk powder. 

The electrical conductive behavior of different carbon materials (multi-walled carbon nanotubes, 

graphene, carbon black and graphite), widely used as fillers in polymeric matrices, was studied using 

compacts produced by the buckypaper preparation process and powder compression [1-7]. Powder 

pressing assays show that the bulk conductivity depends not only on the intrinsic material properties but 

is also strongly affected by the number of particle contacts and the packing density. For nanotube, 

graphene and graphite particles, the conductive behavior during compaction is governed by mechanical 

particle arrangement/deformation mechanisms. The buckypaper preparation process induces a high in-

plane preferred orientation for the large surface area nanotube and graphene particles, thereby yielding 

largely the single particle intrinsic conductivity for the in-plane direction. The relevance of the results for 

composite processing is discussed. 

 
References 
 
[1] Noda T, Kato H, Takasu T, Okura A, Inagaki M., Bull. Chem. Soc. Jpn., 39 (1966), 829-833. 
[2] Euler KJ, Kirchhof R, Metzendorf H., Mater. Chem., 4(4) (1979), 611-629. 
[3] Espinola A, Mourente M, Salles M, Pinto A., Carbon, 24 (1986), 337-341. 
[4] Kendall, K., J. Phys. D: Appl. Phys., 23 (1990), 1329-1331. 
[5] Celzard A, Marêche JF, Payot, F, Furdin, G.,  Carbon, 40 (2002), 2801-2815. 
[6] Pantea D, Darmstadt H, Kaliaguine S, Roy C., Appl. Surf. Sci., 217 (2003), 181-193 
[7] Mamunya YP, Zois H, Apekis L, Lebedev EV., Powder Technol., 140 (2004), 49-55. 
 
 
 
 

mailto:m.g.ghislandi@tue.nl


 
 
 
 
Figure 1. Schematic representation of the experimental set-up involved in the measurement of the powder 

conductivity. 
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Figure 2. Electrical conductivity behavior of the different carbon powders as a function of pressure. For each 

material the data points represent an average of at least 3 identical assays differing not more than 3%.. 
 


