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Due to their large conductivity and high aspect ratio, carbon nanotubes can efficiently 

interact with electromagnetic (EM) radiation in the radiofrequency and microwave ranges. 

Electromagnetic theory developed for SWCNT suspensions predicts a five-fold gain of the 

dielectric constant of water at 1 GHz after the addition of a SWCNT solution containing 1 
µ

m  

long tubes at volume fraction 0.1%, while known experiments demonstrate the gain to be less than 

30 %. The discrepancies between theory and measured data can be probably explained by 

sufficiently strong extent of agglomeration at high nanotubes volume fraction. Systematical 

research should be done in order to establish the relation between experimentally measured 

macroscopic parameters of SWCNT-based suspensions and theoretically predicted microscopic 

EM parameters of individual (isolated) SWCNTs. 

The Maxwell-Garnett approach was applied to describe the effective permittivity of 

SWCNT-based suspensions in the microwave range. It has been shown that the contributions from 

the metallic and semiconducting SWCNTs to the suspension permittivity can have different 

absolute values and frequency dependence, and therefore they can be distinguished from each 

other. We proved experimentally the theoretical outcomes by means of microwave measurements 

of the permittivity of SWCNT suspensions with two different host liquid media: CHP and 0.1 wt% 

solution of Triton X-100 in water. The regime of absorption enhancement due to the effect of near 

field enhancement, predicted for SWCNTs in terahertz [1] and radiofrequency [2] ranges, has been 

observed in the experiments for both types of suspensions. The theoretical estimations have 

demonstrated extremely small electromagnetic response of agglomerated SWCNTs as compared 

with total electromagnetic response from the same quantity of homogeneously dispersed 

SWCNTs. 
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