
Accepted Manuscript

Dual doped electroactive hydrogelic fibrous mat with high areal capacitance

Michael A. Smirnov, Maria P. Sokolova, Pavel Geydt, Nikolay N. Smirnov,
Natalya V. Bobrova, Alexander M. Toikka, Erkki Lahderanta

PII: S0167-577X(17)30627-4
DOI: http://dx.doi.org/10.1016/j.matlet.2017.04.083
Reference: MLBLUE 22504

To appear in: Materials Letters

Received Date: 3 January 2017
Revised Date: 16 April 2017
Accepted Date: 17 April 2017

Please cite this article as: M.A. Smirnov, M.P. Sokolova, P. Geydt, N.N. Smirnov, N.V. Bobrova, A.M. Toikka, E.
Lahderanta, Dual doped electroactive hydrogelic fibrous mat with high areal capacitance, Materials Letters (2017),
doi: http://dx.doi.org/10.1016/j.matlet.2017.04.083

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.matlet.2017.04.083
http://dx.doi.org/10.1016/j.matlet.2017.04.083


  

1 

 

Dual doped electroactive hydrogelic fibrous mat with high areal capacitance 

Michael A. Smirnov*ab, Maria P. Sokolovac, Pavel Geydtb, Nikolay N. Smirnova,  

Natalya V. Bobrovaa, Alexander M. Toikkac, and Erkki Lahderantab 

 a
Institute of Macromolecular Compounds, Russian Academy of Sciences, Bolshoy pr. 31, Saint 

Petersburg, 199004, Russia. 

b
Lappeenranta University of Technology, Skinnarilankatu 34, Lappeenranta, 53850, Finland. 

c
Saint Petersburg State University, Universitetsky pr. 26, Peterhof, Saint Petersburg, 198504, 

Russia. 

*Corresponding authors: E-mail: Smirnov_Michael@mail.ru, tel./fax. +7(812) 328-68-76; 

E-mails of the authors: Maria P. Sokolova: pmarip@mail.ru; Pavel Geydt: Pavel.Geydt@lut.fi; 

Nikolay N. Smirnov: smirnovn282@gmail.com; Natalya V. Bobrova: 

Bobrovanatalialab19@mail.ru; Alexander M. Toikka: a.toikka@spbu.ru; Erkki Lahderanta: 

Erkki.Lahderanta@lut.fi. 

Abstract 

 

The 3D mat-like electroactive hydrogel for application as electrode material for supercapacitor 

was fabricated by chemical oxidative polymerization of aniline in the solution containing two 

dopants: organic copolymer of acrylamide with 2-acrylamido-2-methyl-propanesulfonic acid and 

inorganic HCl. Electrochemical tests revealed that utilization of two dopants gave a high areal 

capacitance 8.1 F cm
-2

 at current density 5.1 mA cm
-2

. Prepared electrode material retains 47% 

of initial capacitance after applying of 5000 charge-discharge cycles. 
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1. Introduction 

Increasing of performance of supercapacitors is crucial for their application, which leads to 

intensive elaboration of new electrode materials. Polyaniline (PANI) and polypyrrole attract 
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