Accepted Manuscript

Stress-activated pyrolytic carbon nanofibers for electrochemical platforms

Sunshine Holmberg, Maziar Ghazinejad, EunByul Cho, Derosh George, Brandon et
Pollack, Alexandra Perebikovsky, Regina Ragan, Marc Madou

PII: S0013-4686(18)31974-1
DOI: 10.1016/j.electacta.2018.09.013
Reference: EA 32524

To appearin:  Electrochimica Acta

Received Date: 29 May 2018
Revised Date: 29 August 2018
Accepted Date: 3 September 2018

Please cite this article as: S. Holmberg, M. Ghazinejad, E. Cho, D. George, B. Pollack, A. Perebikovsky,
R. Ragan, M. Madou, Stress-activated pyrolytic carbon nanofibers for electrochemical platforms,
Electrochimica Acta (2018), doi: https://doi.org/10.1016/j.electacta.2018.09.013.

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.


https://doi.org/10.1016/j.electacta.2018.09.013

Stress-activated Pyrolytic Carbon Nanofibers for

Electrochemical Platforms

Sunshine Holmberyt, Maziar Ghazinejad +*, EunByul Cho’, Derosh Georgé, Brandon
Pollack®, Alexandra PerebikovsKy Regina Ragan, Marc Madou**

! Department of Mechanical and Aerospace Enginegtingversity of California, Irvine, CA 92697, USA

Department of Mechanical and Aerospace Enginegtiniyversity of California, San Diego, CA 92093, USA
Department of Biomedical Engineering, UniversityGafifornia, Irvine, CA 92697, USA
Department of Physics and Astronomy, UniversitZafifornia, Irvine, CA 92697, USA,

Department of Chemical Engineering and Materialgism, University of California, Irvine, CA 92697, USA

* Corresponding Authors: Maziar Ghazinejad: _mghazinejad@ucsd.edarc Madou:

mmadou@uci.edu

¥ These authors contributed equally.

ABSTRACT. Carbon’s electrochemistry depends ontyfge and microstructure, and how
these affect the electrode’s electronic densitystates. We demonstrate how pyrolysis of
electro-mechanically stressed Polyacrylonitrile KBAnanofibers, infused with carbon
nanotubes, will result in a unique graphitic eled&, which possesses enhanced and
multifaceted electrochemical behavior. As corrobemtaby materials characterization, the
microstructure of the stress-activated pyrolyticbca (SAPC) characteristically contains a
high proportion of disorders in the forms of eddganps and embedded heterogeneous

nitrogen atoms. These disorders introduce a rarigenergy states near the Fermi level,
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