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Abstract  
 

This work investigates the electrical and dielectric properties of a novel composite 
based on vinyl resin emulsion reinforced with green microcrystalline cellulose (MCC) and 
carbon nanotubes (CNT) particles. The electrical and dielectric responses of each sample 
were evaluated by measuring AC electrical conductivity over a temperature range of 260–340 
K and a frequency range of 100 Hz–1 MHz. The electrical conductivity dispersion follows 
Jonscher’s power law, indicating that the mechanism is governing by the correlated barrier-
hopping (CBH) model. Dielectric properties were aanalyzed using the electric modulus 
formalism and interpreted according to the Havriliak-Negami model. For the neat vinyl resin 
emulsion (VR), the observed relaxation process corresponds to α-relaxation. Upon addition of 
the fillers, dipolar polarization of water molecules is observed below the glass transition 
temperature, while a combination of α-relaxation and interfacial polarization, known as 
Maxwell–Wagner–Sillars (MWS) polarization, is evident above the glass transition 
temperature. The activation energies associated with these processes were determined using 
the Arrhenius law. Dielectric analysis further enabled assessment of the reinforcement–matrix 
interfacial adhesion, which plays a critical role in controlling the electrical conductivity 
performance of the composite materials. 
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