Accepted Manuscript
Influence of quinone grafting via Friedel-Crafts reaction on carbon porous
structure and supercapacitor performance

Siitheda Isikli, Mercedes Lecea, Maria Ribagorda, M. Carmen Carrefio, Raul
Diaz

PIL: S0008-6223(13)00916-0

DOI: http://dx.doi.org/10.1016/j.carbon.2013.09.062
Reference: CARBON 8405

To appear in: Carbon

Received Date: 10 May 2013

Accepted Date: 20 September 2013

Please cite this article as: Isikli, S., Lecea, M., Ribagorda, M., Carmen Carrefio, M., Diaz, R., Influence of quinone
grafting via Friedel-Crafts reaction on carbon porous structure and supercapacitor performance, Carbon (2013),
doi: http://dx.doi.org/10.1016/j.carbon.2013.09.062

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.carbon.2013.09.062
http://dx.doi.org/http://dx.doi.org/10.1016/j.carbon.2013.09.062

Influence of quinone grafting via Friedel-Crafts reaction on carbon porous structure

and supercapacitor performance

Siiheda Isikli®, Mercedes Lecea”, Maria Ribagorda®, M. Carmen Carrefio®, Rall
Diaz®"
% Electrochemical Processes Unit, IMDEA Energy Institute, Avda. Ramon de la
Sagra, 3, 28935 Mostoles (Madrid), Spain
® Departamento de Quimica Organica, Universidad Auténoma de Madrid, c/

Francisco Tomas y Valiente 7, Cantoblanco, 28049 Madrid, Spain
ABSTRACT

High specific surface area carbon has been modified with para-benzoquinone (p-BQ) via
Friedel-Crafts reaction catalyzed by Iron (I11) chloride followed by oxidation, in order to
explore alternative strategies for obtaining high energy density supercapacitor materials by
the combination of the -double layer capacitance of carbons with the redox

pseudocapacitance of the organic redox couple added on the carbon surface.

Suitable structural and physicochemical characterization proved the formation of covalent
bonds between carbon and p-BQ, and the electrochemical characterization showed a
significant increase in gravimetric capacitance values after the addition of p-BQ which is

maintained even after many cycles.

This gravimetric capacitance increase was not only due to the redox reactions of p-BQ, but
also to an increased double layer capacitance after p-BQ modification even when the BET
surface area decreases after modification. A correlation with the pore structure of carbons
showed that the increased double layer capacitance can be attributed to a better matching of
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