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With depleting fossil fuels and growing concern on environ-
mental protection, urgent research efforts are needed to find
alternative energy resources that are efficient, economically
and ecologically friendly. New nanomaterials [1] have opened
up new frontiers in materials science and engineering to
meet this challenge, particularly functional nanomaterials,
for photovoltaic and energy storage. During the past 25 years,
therefore, considerable efforts have been made to utilize
the unique properties of functional nanomaterials, including
carbon nanomaterial [2, 3], metallic oxide [4-6], and organic
materials [7] as energy materials, and tremendous progress
has been achieved in developing high-performance optoelec-
tric conversion and energy storage devices.

Because of the rapid development of optoelectric con-
version and energy storage in recent years, we would like
to take the opportunity to launch this special issue focusing
on advanced functional nanomaterials for optoelectric con-
version and energy storage. The aim of this special issue is
to highlight remarkable contributions made by the related
scientists in this important research area and to cover the
broad impacts of energy storage and conversion. This special
issue contains 3 review articles and 8 research articles.

Solar cells are the main optoelectric conversion devices,
which can efficiently convert sunlight into electricity. This
special issue will provide the readers with two review articles
and one paper on solar cells. The recent advancement in

carbon nanotube fibers in “The carbon nanotube fibers for
optoelectric conversion and energy storage” and cellulose
nanofibers in “The cellulose nanofibers for optoelectronic
conversion and energy storage” for optoelectric conversion
and energy storage and the current challenge including
low energy conversion efficiency and low stability and
future direction of the energy fiber have been finally sum-
marized. Characteristics of dye-sensitized solar cells with
graphene/ZnO nanoparticle bilayer structure were studied
by C.-H. Hsu et al. in “Enhanced performance of dye-
sensitized solar cells with graphene/ZnO nanoparticles bilayer
structure.”

Lithium batteries with high safety, long cycle life, and high
rate performance are very important for their applications.
The applicable research progress of carbon nanotubes in
lithium-ion battery is described in “Progress in application of
CNTs in lithium-ion batteries,” and its future development is
put forward from its two aspects of being not only the anodic
conductive reinforcing material and the cathodic energy stor-
age material but also the electrically conductive framework
material. Interconnected LiFePO,/carbon nanoparticles for
Li-ion battery cathode have been fabricated by sol-gel method
followed by a carbon coating process involving redox reac-
tions in “High cycling performance cathode material: inter-
connected LiFePO,/carbon nanoparticles fabricated by sol-gel
method.”
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Supercapacitors are another group of energy storage
devices, which have the features of high power density, long
cycling life, and high energy efficiency. Y. Luo et al. in
“The carbon nanotube fibers for optoelectric conversion and
energy storage” and “The cellulose nanofibers for optoelectronic
conversion and energy storage” highlighted the most recent
progress in supercapacitors based on carbon nanotube fibers
and cellulose nanofibers. Carbon nanotube fibers and cellu-
lose nanofibers have been explored as both electrode materi-
als and electrode additives for developing high-performance
supercapacitors which based on CNT fibers recently attracted
more attention.

We hope this special issue with a small collection of
papers can provide the readers with an overview of the recent
progress achieved and the future developing directions in the
optoelectric conversion and energy storage field. We sincerely
hope that this special issue could provide a valuable reference
and perspective for the research community working in this
exciting field and inspire many more to enter it.
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