
Electrochimica Acta 

Vol. 128, pp 226-237 

Graphenated tantalum(IV) oxide and poly(4-styrene 

sulphonicacid)-doped polyaniline nanocomposite as 

cathode materialin an electrochemical capacitor 

Njagi Njomoa, Tesfaye Waryoa, Milua Masikinia, Chinwe O. Ikpoa, Stephen Mailua,Oluwakemi 

Tovidea,b, Natasha Rossa, Avril Williamsb, Nolubabalo Matinisea,Christopher E. Sundaya, 

Noluthando Mayedwaa, Priscilla G.L. Bakera,Kenneth I. Ozoemenac, Emmanuel I. Iwuohaa,∗ 

 

aSensorLab, Department of Chemistry, University of the Western Cape, Robert Sobukwe Road, 

Bellville, South Africa 

bDepartment of Biological and Chemical Sciences, University of the West Indies, Cave Hill, 

Barbados 

cCouncil for Scientific and Industrial Research (CSIR), Pretoria, South Africa 

 

Abstract 

Nanostructured poly(4-styrene sulphonic acid) and tantalum (IV) oxide-doped polyaniline 

nanocompos-ite were synthesised and their electro-conductive properties were determined. 

The oxide was synthesizedusing a modified sol-gel method and then dispersed in acidic 

media through sonication and entrappedin-situ into the polymeric matrix during the oxidative 

chemical polymerization of aniline doped withpoly(4-styrene sulphonic acid). The oxides and 

novel polymeric nanocomposite were characterised withTEM, SEM, EDX, XRD, FTIR, UV-

visible to ascertain elemental and phase composition, successful polymer-ization, doping, 

morphology and entrapment of the metal oxide nanoparticles. The electro-conductivityof the 

nanomaterial was interrogated using scanning electrochemical microscopy (SECM) and 

cyclicvoltammetry (CV). The material was then anchored on activated graphitic carbon and 

used in the designof an asymmetric supercapacitor cell using 6 M KOH aqueous electrolyte. 

Characteristically high spe-cific capacitance values of 318.4 F/g with a corresponding energy 

and power densities of 1.57 kWh/kgand 0.435 kW/kg, respectively, were demonstrated. The 

cell also showed high coulombic efficiency of94.9% with a long cycle life and good cycle 

stability making the nanomaterial suitable for constructingsupercapacitor cell electrodes. 


