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a b s t r a c t

This work describes a straightforward approach to the production of highly-performing and cost-
effective C-based materials for energy storage application while proposing an original and effective
method to the control of the final material morphology. Indeed, robust few-layer graphene-like and
highly open-cell structures have been prepared by a modified chemical activation procedure starting
from costless sugar/salt mixtures. The as-prepared C-samples ensure high ion-accessible surface area and
low ion transport resistance, two key features for the fabrication of effective electrochemical double layer
supercapacitors. A selected sample from this series exhibits high specific capacitance (Cg) (312 and
234 F g�1 at 0.5 and 50 A g�1, respectively, in 0.5 M H2SO4), particularly at high current density values,
along with excellent cycling stability and Cg retention for increasing chargeedischarge rates.

© 2018 Elsevier Ltd. All rights reserved.

1. Introduction

The ever-growing need of reducing fossil fuels consumption and
greenhouse gas emissions are commonly recognized as priorities to
fight against global warming and related climate change phe-
nomena while addressing the objectives of a modern circular en-
ergy economy [1]. The production of electricity from renewable
resources along with the development of highly-performing and
cost-effective energy storage devices are among the most prom-
ising solutions to rapidly accomplish these challenging goals. To

this end, batteries and supercapacitors have rapidly emerged as the
main actors of aworld economy based on the large-scale renewable
energy management and storage [2e5]. In recent years, super-
capacitors based on electrical double layer (EDL) charge storage
have attracted the interest of chemists, physics and engineers as
high power density and long-lifecycle devices, suitable for bridging
the power/energy gap between batteries (featured by high energy
but low power) and conventional capacitors (featured by high po-
wer but low energy). As far as energy density is concerned, research
in design and synthesis of new electrodes and electrolytes has
boosted progresses in EDL technology thus providing devices with
steadily increasing performance (high power density and long-
term life under operating conditions) [6e10]. Microporous car-
bons (pure or doped) are prominent electrode materials in EDL
capacitors because of their high electrical conductivity, essential for
power applications, and large specific surface area (SSA), necessary
for enhancing capacitance. They can be derived from natural and
abundant sources and prepared in a wide variety of textures (i.e.
powders, fibers, nanotubes, sheets, monoliths and nanospheres just
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