
JORNADES DE RECERCA EUETIB 2013 

ISBN: 978-84-695-9922-8                                   143 

 

Ultracapacitors made with Hybrid conducting polymer–clay 

exfoliated nanocomposites 
 

 

David Aradillaab , Denise Azambuja c , Francesc Estranybd , Maria T. Casasa ,    

Carlos A. Ferreirae and Carlos Alemanab 

 

aDepartament d’Enginyeria Química, E. T. S. d’Enginyers Industrials, Universitat Politècnica de 

Catalunya (UPC), Barcelona, Spain.  
bCenter for Research in Nano-Engineering, UPC, Barcelona, Spain. 

cInstitute of Chemistry, Fed. University of Rio Grande do Sul, P. Alegre, RS- Brazil.  
dDepartament d’Enginyeria Química, Escola Universitària d’Enginyeria Tècnica Ind.  de 

Barcelona (EUETIB), UPC, Barcelona, Spain.  
eUniversidade Federal do Rio Grande do Sul, DEMAT, Porto Alegre, RS - Brazil. 

 denise@ iq.ufrgs.br ; carlos.aleman@upc.edu 
 

 

Abstract 

Ultracapacitors form exfoliated nanocomposites of poly(3,4-ethylenedioxythiophene) (PEDOT), 

and montmorillonite (MMT),  have been fabricated, and have been characterized by 

electrochemical and macroscopic methods, found to present very good electrical properties (e.g. 

the specific capacitance), evidencing the favorable effect of the clay, and the thinness of the film.   
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1. Introduction 

Exfoliated nanocomposites of poly(3,4-ethylenedioxythiophene) (PEDOT), and montmorillonite 

(MMT) have been prepared by anodic polymerization, concentrations of clay ranging from 5% 

w/w to 50% w/w in the polymerization medium [1].  Types I (symmetric configuration) and II 

(asymmetric configuration, Fig. 1) ultracapacitors have been fabricated using nanometric and 

micrometric films of PEDOT and PEDOT–MMT, and its properties (charge storage, specific 

capacitance, surface morphology, etc.) have been characterized by electrochemical and 

macroscopic methods, and compared with those of pristine PEDOT [2].  

 

       
 

Figure 1. Scheme of asymmetric capacitor PEDOT-MMT (Type II). 
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Both nanometric and micrometric type II ultracapacitors, have been found to present the better 

properties (e.g. the specific capacitance for nanometric and micrometric devices present a value of 

429 and 116 F g-1, respectively), evidencing the favorable effect of the clay, and the thinness of the 

film.   
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