Accepted Manuscript o

CHEMICAL

Highly Efficient Electrodes for Supercapacitors using Silver-plated Carbon ENGINEERING
Nanofibers with Enhanced Mechanical Flexibility and Long-term Stability JOURNAL e

4 Q

Yong Il Kim, Edmund Samuel, Bhavana Joshi, Min-Woo Kim, Tae Gun Kim,
Mark T. Swihart, Sam S. Yoon

PII: S1385-8947(18)31299-3

DOI: https://doi.org/10.1016/j.cej.2018.07.066
Reference: CEJ 19464

To appear in: Chemical Engineering Journal
Received Date: 26 March 2018

Revised Date: 13 June 2018

Accepted Date: 9 July 2018

Please cite this article as: Y.I. Kim, E. Samuel, B. Joshi, M-W. Kim, T. Gun Kim, M.T. Swihart, S.S. Yoon, Highly
Efficient Electrodes for Supercapacitors using Silver-plated Carbon Nanofibers with Enhanced Mechanical
Flexibility and Long-term Stability, Chemical Engineering Journal (2018), doi: https://doi.org/10.1016/j.cej.
2018.07.066

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.cej.2018.07.066
https://doi.org/10.1016/j.cej.2018.07.066
https://doi.org/10.1016/j.cej.2018.07.066

Highly Efficient Electrodes for Supercapacitors using
Silver-plated Carbon Nanofibers with Enhanced

Mechanical Flexibility and Long-term Stability

Yong Il Kim®, Edmund Samuel®, Bhavana Joshi?, Min-Woo Kim? Tae Gun Kim?,
Mark T. Swihart®, Sam S. Yoon®"
®School of Mechanical Engineering, Korea University, Seoul 136-713, Republic of Korea

®Department of Chemical & Biological Engineering, University at Buffalo, The State University of
New York, Buffalo, New York 14260-4200, U.S:A.

Abstract

Highly flexible freestanding carbon nanofibers were electroplated with silver for use in
supercapacitor applications. The brittle carbon nanofibers were encased within bendable
silver shells to provide superior flexibility and resilience of the supercapacitors. The
enhanced electrical conductivity derived from the silver shell structure dramatically increased
the capacitance of the supercapacitor. The silver shell also conferred structural stability to the
carbon core, thus furnishing stable, long-term electrode performance. Nearly 100% of the
specific capacitance was retained after N = 10,000 galvanostatic charge-discharge cycles. The
mechanical endurance or stability of the fabricated electrode was evaluated using 1,000
bending cycles, demonstrating that the electrode performance remained unchanged. Cyclic
voltammetry and galvanostatic discharge curves were measured at various scan rates and
current densities. The fabricated electrodes were characterized by scanning electron
microscopy, X-ray photoelectron spectroscopy, and transmission electron microscopy, which

clearly illustrated the carbon-core and silver-shell structure.
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