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Themed issue on porous carbon materials

An-Hui Lua and Sheng Daib
Porous carbon materials are at the heart
of many energy-related and environ-
mental applications. During recent
decades, porous carbon materials have
undergone rapid development and have
become one of the key materials in
modern research. They are used exten-
sively as electrode materials for batteries,
fuel cells, and supercapacitors, as
sorbents for separation processes and gas
storage, and as supports for many
important catalytic processes. Their use
in such diverse applications is directly
related not only to their superior physical
and chemical properties—such as elec-
tric conductivity, thermal conductivity,
chemical stability, and low density—but
also to their wide availability.

From years past, when the fabrication
of porous carbons was more like
“synthesis in a black box”, to nowadays,
when we have the capability for the
controllable fabrication of porous
carbons with specic surface functional
groups and compositions, tunable
surface areas and pore sizes, and dened
nanostructures and morphologies, the
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rapidly growing eld of electrochemical
energy storage has demonstrated porous
carbons to be vital components of
modern technologies. The reason is that
the continuous development and
improvement of portable electronic
devices and transportation vehicles
increasingly demands not only light-
weight, exible components, but also
greater power and energy density in
batteries and supercapacitors. Given the
almost innite number of approaches
available for preparing porous carbons
and their composites, these materials are
sure to continue to impact our world for
the next several decades. Furthermore,
the high surface areas and excellent
thermal and chemical stability of porous
carbons make them attractive catalyst
supports for a multitude of reactions.
Most recently, however, a number of
methods of modifying the surfaces and
frameworks of carbon allotropes have
upgraded their status from simply
“heterogeneous catalyst supports” to
“metal-free catalysts”. Finally, the exi-
bility enabled by our capability to tailor
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the adsorption properties and surface
hydrophobicity of porous carbons allows
the use of these versatile sorbents, not
only for liquid and gas separations, but
also as hydrogen storage materials. This
creates new possibilities for the develop-
ment of clean energy and environmental
technologies.

In light of the rapid development of
porous carbon materials in recent years,
our aim is to highlight the remarkable
contributions made by leading scientists
in this important research area, and the
broad impact of porous carbon materials
on energy and environmental research.
This themed issue on porous carbon
materials of Journal of Materials Chemistry
A covers all aspects of the recent exciting
progress in porous carbon materials,
including the synthesis, functionaliza-
tion, nanostructure, characterization, and
application of porous carbons. We thank
all the authors for their excellent contri-
butions and sincerely hope that the
science and technology community will
enjoy reading the exciting topics covered
in this issue.
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