Accepted Manuscript

One-step synthesis of porous carbon derived from starch for all-carbon binder-free
high-rate supercapacitor

Yan Zhong, Tielin Shi, Yuanyuan Huang, Siyi Cheng, Guanglan Liao, Zirong Tang

PII: S0013-4686(18)30500-0
DOI: 10.1016/j.electacta.2018.03.012
Reference: EA 31378

To appearin:  Electrochimica Acta

Received Date: 29 December 2017
Revised Date: 21 February 2018
Accepted Date: 2 March 2018

Please cite this article as: Y. Zhong, T. Shi, Y. Huang, S. Cheng, G. Liao, Z. Tang, One-step synthesis
of porous carbon derived from starch for all-carbon binder-free high-rate supercapacitor, Electrochimica
Acta (2018), doi: 10.1016/j.electacta.2018.03.012.

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.2018.03.012

One-step Synthesis of Porous Carbon derived from Starch for All-Carbon
Binder-Free High-Rate Super capacitor
Yan Zhond, Tielin Sh* Yuanyuan Huang Siyi Chend, Guanglan Liab and
Zirong Tangd*
1 State Key Laboratory of Digital Manufacturing Hgment and Technology,
Huazhong University of Science and Technology, Wiuha0074, People’s Republic

of China
Corresponding author: E-mail: zirong@hust.edu.cn

Abstract

Fast charge—discharge capability even at high wourdensities is desired for
supercapacitor. One-step simple synthesis usingedainethod is used to fabricate
binder-free activated carbon electrode, where KCd$ wsed to tune the porosity of
electrode. The gravimetric capacitance of the dpthelectrode is up to 272 F'git a
current density of 1 Ag. More importantly, 75.9 % gravimetric capacitanetntion

is kept at an ultrahigh current density of 50 A.gFurthermore, a symmetrical
supercapacitor device is assembled in 1 MNBE, in acetonitrile, which delivers an
energy density of 18-25 W h RKgApparently, the carbon material with open richgso
provides short ion diffusion pathways for energyrage and the binder-free method
guarantees high conductivity of the whole systesading to high-rate performance.
The porous carbon structure as well as the low-andsimple design paves the way for

fabricating supercapacitors with enhanced ratelubtya

1. Introduction

Supercapacitors (SCs) are making their way intaouarelectronics markets due to
their fast charging/discharging capability and kdife cycling [1-4]. Compared with
the pseudo-capacitive material, carbon-based raat@ims in its good conductivity
and fast charge—discharge capability from the etadtdouble layer.

Recently, different types of carbon materials atwitated and used as supercapacitor
material, such as graphene[5-7], CNTs[8, 9], atéidacarbon[10-12] derived from
organic matter and biomass. Although high capac#ads usually achieved at a low
current density, a big loss in capacitance is abthiat high current density, leading to
a poor rate performance. For example, the capaetaof activated porous
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