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Growing awareness of increasing global population
and energy demand, diminishing supplies of fossil fuels,
proliferating environmental pollution, and climate change
has driven rapid developments in materials research in
energy conversion and storage. This area of study offers
new solutions to these daunting challenges, from ensur-
ing a steady energy stream produced by sustainable
energy (e.g., solar, tidal and wind energy) to capturing
and converting green-house gases to value-added
products.

Carbon and carbonaceous materials play a central role
in energy storage and conversion, due mainly to their
structural diversity, natural abundance, high electrical
conductivity, tunable physical and chemical properties,
and economic viability. They have been widely adopted
as active materials on their own (such as free-standing
electrodes for supercapacitors and batteries) and as
supporting scaffolds for functional particulates (e.g.,
carbon-metal oxide composite catalysts).

Creating pores in carbon and carbonaceous materials
significantly improves their corresponding performance in
different applications. With their enhanced surface area,
facilitated ion diffusion kinetics, and in some cases,
coupling with heteroatom dopants and other high-
performance guest materials, these materials are explored
extensively as candidates for next-generation energy con-
version and storage devices. The recent emergence of
diverse arrays of carbon-based materials with hierarchically
porous structures, i.e., architectures with interconnected and
multiscale pores (with pore width ranging from sub-
nanometers to hundreds of microns), have stimulated
a plethora of in-depth experimental work along with
fundamental studies elucidating the ion motion dynamics
confined in pores.

The versatility of these materials in energy conversion
and storage is well represented by the wide scope of topics
published in this Focus Issue. Here you will find morpho-
logically diverse structures including zero-dimensional
nanoparticles, one-dimensional nanotubes, two-
dimensional nanosheets, and three-dimensional networks,
as well as applications of these developed materials
including colloidal sol-gel chemistry, electrodes for super-
capacitors, lithium-ion batteries, sodium-ion batteries,
electrically conductive scaffolds decorated with catalysts
for microbial fuel cells, oxygen reduction reactions,
oxygen evolution reactions, and hydrogen evolution reac-
tions. This forum for scientists with different backgrounds
will provide insightful information for readers working or
interested in relevant and interdisciplinary research fields.
Finally, we, the guest editors, would like to take this

opportunity to acknowledge our authors for their high-
quality and well-crafted manuscripts, our reviewers for
their prompt and careful evaluations, and our readers for
your kind support in reading this issue. We would not
have accomplished this Focus Issue without all your
endeavors, dedication, and time commitment.
ON THE COVER

This scanning electron microscopy image shows a sec-
tional view of a porous carbon fiber sample manufactured
by direct ink writing, one of the three-dimensional printing
techniques. The observed pores are generated by removal
of hard templates incorporated in the printing ink material.
The combination of three-dimensional printing and the use
of sacrificial templates is rapidly emerging as a novel
synthetic strategy to fabricate three-dimensional porous
carbon architectures that display superior performance in
energy conversion and energy storage.
The sample was given by Dr. Marcus A. Worsley.

Dr. Tianyu Liu, with the aid offered by the W. M. Keck
Center for Nanoscale Opto-fluidics at University of
California, Santa Cruz, obtained this image.DOI: 10.1557/jmr.2018.63
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