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Overview

Are hybrid micro-/nano-structures effective for energy storage and
conversion?

Recent developments of MOF-derived hybrid micro-/nano-structures,
constructed by more than two components with varied functionalities, have
revealed their extensive capabilities to overcome the weaknesses of the
individual counterparts and thus give enhanced performance for energy
storage and conversion. 

What are the potential applications of MOF-derived hybrid micro-/nano
structures?

Focusing on energy storage and conversion, we then discuss their potential
applications in lithium-ion batteries, lithium–sulfur batteries, supercapacitors,
lithium–oxygen batteries and fuel cells. Finally, we give our personal insights
into the challenges and opportunities for the future research of MOF-derived
hybrid micro-/nano-structures. 

Is there a low-cost hybrid EES device for large-scale energy storage?

Whitacre, J. F. et al. An aqueous electrolyte, sodium ion functional, large
format energy storage device for stationary applications. J. Power Sources
213, 255–264 (2012) This paper describes a low-cost hybrid EES device for
large-scale energy storage that has been successfully commercialized. 

Are carbon nanostructures suitable for next-generation technologies?

Because of the unique properties of sp 2 -hybridized carbon nanostructures
viz. superb mechanical, electrical, and catalytic performances, plus recent
extensive applications in various aspects, CNTs and graphene families are
considered prospective heterostructure materials for next-generation
technologies. 

Can MOF-derived hybrid micro-/nano-structures be used in lithium-ion
batteries?
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The synthetic strategies for preparing MOF-derived hybrid micro-/nano-
structures are first introduced. Focusing on energy storage and conversion, we
then discuss their potential applications in lithium-ion batteries, lithium–sulfur
batteries, supercapacitors, lithium–oxygen batteries and fuel cells. 

What are the research gaps and critical issues for CNTs-G hybrid materials?

Research gaps and critical issues for the future study of CNTs-G hybrid
materials are suggested. Due to the global concerns on limited non-renewable
energy resources, developing accessible renewable energy systems and
expanding electrochemical energy-related devices are serious necessities.
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Hybrid nanostructures for energy storage applications

  

Hybrid Nanostructures for Energy Storage
Applications

In this study, we discuss applications of the
various advanced hybrid nanostructured
materials to design efficient batteries and SC-
based energy storage systems. ...

  

Recent advances in NiO-based
nanostructures for energy storage ...

Recent advances in NiO-based nanostructures for
energy storage device applications Author links
open overlay panel Shri Hari S. Pai a, Sarvesh
Kumar Pandey b, E. James Jebaseelan Samuel a,
Jin Uk Jang c, Arpan Kumar Nayak a c, HyukSu
Han d  

  

Nature-resembled nanostructures for
energy storage/conversion applications

Nature-inspired nanomaterial is one of the well-
investigated nanostructures with favorable
properties exhibiting high surface area, more
active sites, and tailorable porosity. In energy
storage systems, nature-inspired nanomaterials
have been highly anticipated to  

  

Lanthanum doped hybrid
LaxBi2-xSn2O7/SnO2(?-Bi2O3)
nanostructures  

Lanthanum doped hybrid La x Bi 2-x Sn 2 O 7
/SnO 2 (?-Bi 2 O 3) nanostructures for energy
storage applications Author links open overlay
panel Burhanuddin a, Muhammad Khalid a,
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M.G.B. Ashiq b c, Hafsa Najam a, Mohammed S.
Alqahtani d, Thamraa Alshahrani e, Arshi Anwar
a, Aneeqah Sabah f, M. Asadullah Nadir a

  

N-Graphene-Metal-Oxide(Sulfide) hybrid
Nanostructures: Single ...

Thus, employing N-graphene-MO (NGMO) and N-
graphene-MS (NGMS) based hybrid
nanostructures (hybrids) as an advanced
electrode material for energy storage ...

  

Self-Assembled Nanocomposites and
Nanostructures for  

Self-assembled nanocomposites are attracting
considerable attention owing to their controllable
architectures and self-assembly processes, as
well as the increase in worldwide environmental
effects and energy needs. Further understanding
of the self-assembly procedure for improving
environmental and energy applications would
advance the design and ...

  

Recent progress in emerging hybrid
nanomaterials towards the ...

Hybrid nanomaterials, which is a combination of
two or more nanoparticles have been extensively
evaluated as a promising candidate for energy
storage and heat transfer ...

Powered by VDB Solar Solutions



Page 6/13

  

N-Graphene-Metal-oxide(sulfide) Hybrid
Nanostructures: Single ...

Hybrid graphene-based nanostructures are
considered promising materials for energy
storage applications. However, the synthesis of
high-quality hybrid graphene nanostructures at
high yields is challenging. In the present work we
propose a novel, single-step  

  

Designing of High-Performance
MnNiS@MXene Hybrid Electrode for Energy

The overconsumption of fossil fuels is leading to
worsening environmental damage, making the
generation of clean, renewable energy an
absolute necessity. Two common components of
electrochemical energy storage (EES) devices
are batteries and supercapacitors (SCs), which
are among the most promising answers to the
worldwide energy issue. In this ...

  

Multifunctional 3D Hybrid Nanomaterials
for Clean Energy

The advanced design and testing of
multifunctional 3D hybrid nanostructures for
energy storage applications specifically
electrochemical capacitors, lithium-ion batteries,
and ...

  

Hybrid micro-/nano-structures derived from
metal-organic ...

The synthetic strategies for preparing MOF-
derived hybrid micro-/nano-structures are first
introduced. Focusing on energy storage and
conversion, we then discuss ...
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3D carbon nanotubes-graphene hybrids for
energy conversion and storage  

Carbon-based metal-free electrocatalysts have
attracted much interest as alternatives for metal-
based catalysts owing to their promising features
and applications in electrochemical energy-
related devices. Nitrogen-doped carbon
nanotubes (N-CNTs) have also been found to be
efficient electrocatalysts as replacements for
Pt/C for ORR in alkaline ...

  

(PDF) Ultrafine MnO2/graphene based hybrid  

Ultrafine MnO2/graphene based hybrid
nanoframeworks as high-performance flexible
electrode for energy storage applications May
2020 Journal of Materials Science: Materials in
Electronics 31(9)

  

Hybrid Nanostructured Materials as
Electrodes in Energy Storage ...

In this study, we discuss applications of the
various advanced hybrid nanostructured
materials to design efficient batteries and SC-
based energy storage systems. ...
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Multi-functional NiO/g-C3N4 hybrid
nanostructures for energy storage  

A multi-functional NiO/g-C3N4 (NC) hybrid
nanostructure was synthesized by a
hydrothermal process using melamine and
Ni(OH)2 as precursors followed by thermal
treatment. The optimal conditions were
determined by studying the process conditions,
such as the Ni(OH)2 to melamine ratio and
thermal treatment temperature. The NC
prepared in this study exhibited ...

  

3D ordered carbon/SnO2 hybrid
nanostructures for energy storage  

3D ordered carbon/SnO 2 hybrid nanostructures
for energy storage applications Author links open
overlay panel Gayea Hyun a, Su-Ho Cho a,
Junyong Park b, Kisun Kim a, Changui Ahn a,
Anand P. Tiwari a, Il-Doo Kim a, Seokwoo Jeon a c

  

Recent advances in graphene-based hybrid
nanostructures for  

This review summarizes the most recent
progress on graphene and graphene-based
hybrid nanostructures for three frontier
electrochemical energy storage device
applications, i.e., lithium-ion batteries, lithium-
sulfur batteries and supercapacitors. In recent
years, graphene has emerged as a promising
candidate for electrochemical energy storage
applications due to its large ...

  

Recent advances in graphene-based hybrid
nanostructures for  

In recent years, graphene has emerged as a
promising candidate for electrochemical energy
storage applications due to its large specific
surface area, high electrical conductivity, good
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chemical stability, and strong mechanical
flexibility. Moreover, its unique two-dimensional
(2D) nanostructure can ...

  

MoS2-based nanocomposites: synthesis,
structure, and applications ...

The world is currently facing critical water and
energy issues due to the growing population and
industrialization, calling for methods to obtain
potable water, e.g., by photocatalysis, and to
convert solar energy into fuels such as chemical
or electrical energy, then storing this energy.
Energy storage has been recently improved by
using electrochemical ...

  

Epitaxial growth of hybrid nanostructures ,
Nature Reviews Materials

Hybrid nanostructures are a class of materials
that are typically composed of two or more
different components, in which each component
has at least one dimension on the  

  

Three Dimensional Hybrid Nanostructures
for Renewable Energy Storage  

Author(s): Yan, Yiran , Advisor(s): Ozkan, Mihri;
Ozkan, Cengiz , Abstract: The increasing concern
about global energy crisis and continuing
deteriorating environmental issues has pushed
the investigation and use of clean and renewable
energies. However, in order to efficiently utilize
these intermittent energies, an advanced energy
storage system must be developed. Lithium ...
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Hybrid micro-/nano-structures derived from
metal-organic ...

The synthetic strategies for preparing MOF-
derived hybrid micro-/nano-structures are first
introduced. Focusing on energy storage and
conversion, we then discuss their potential
applications in lithium-ion batteries, lithium-
sulfur batteries, supercapacitors, lithium

  

3D carbon nanotubes-graphene hybrids for
energy conversion ...

Moreover, carbon-based materials have
demonstrated excellent performance in key
reactions like oxygen reduction reaction (ORR),
oxygen evolution reaction (OER), and ...

  

Challenges and Future Prospects of the
MXene-Based Materials for Energy  

In the past decade, MXenes, a new class of
advanced functional 2D nanomaterials, have
emerged among numerous types of electrode
materials for electrochemical energy storage
devices. MXene and their composites have ...

  

Multi-functional NiO/g-C3N4 hybrid
nanostructures for energy storage  

hybrid nanostructures for energy storage and
sensor a pplications 1595 Korean J. Chem.
Eng.(Vol. 37, No. 9) sequential addition of 1.0
mM glucose in 0.1 M NaOH.
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One-dimensional metal oxide-carbon hybrid
nanostructures for  

One-dimensional metal oxide-carbon hybrid
nanostructures for electrochemical energy
storage Hao Bin Wu+, Genqiang Zhang+, Le Yu+
and Xiong Wen (David) Lou * School of Chemical
and Biomedical Engineering, Nanyang
Technological University, ...

  

Recent Progress on Two-Dimensional
Nanoflake Ensembles for Energy  

The rational design and synthesis of two-
dimensional (2D) nanoflake ensemble-based
materials have garnered great attention owing to
the properties of the components of these
materials, such as high mechanical flexibility,
high specific surface area, numerous active sites,
chemical stability, and superior electrical and
thermal conductivity. These properties render
the ...

  

Aerogels: promising nanostructured
materials for energy ...

Aerogels are 3-D nanostructures of non-fluid
colloidal interconnected porous networks
consisting of loosely packed bonded particles
that are expanded throughout its volume by gas
and exhibit ultra-low density and high specific
surface area. Aerogels are normally synthesized
through a sol-gel method followed by a special
drying technique such as ...

  

Recent advances in graphene-based hybrid
nanostructures for  

This review summarizes the most recent
progress on graphene and graphene-based
hybrid nanostructures for three frontier
electrochemical energy storage device
applications, i.e., ...
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Recent advancement in three dimensional
graphene-carbon ...

Recently, the research on graphene and its
hybrid nanostructures has been extensively
focused on the development of new materials
with unique/outstanding properties [10], [11],
[12], and these materials have been developed
for energy generation and storage,, .

  

Design and Development of Hybrid
Nanostructures for Energy Storage  

Alongside the development of new energy,
various advanced hybrid nanostructures with
excellent performances have been explored and
adopted in lithium batteries, fuel cells, solar
cells, supercapacitors, piezoelectric materials,
etc., leading to significant

  

Electrochemical energy storage
performance of 2D  

been widely investigated for their potential roles
in electrochemical energy storage applications. 3
related two-dimensional crystals, and hybrid
systems for energy conversion and storage  
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Hybrid nanostructured materials for high-
performance electrochemical  

The key parameters to evaluate the performance
of EES systems and their potential for practical
applications include energy density (W h kg -1 or
W h L -1, energy stored per unit weight/volume),
power density (W kg -1 or W L -1), specific
capacitance (F g -1), specific capacity (mA h g
-1), cycle life and calendar life, as well as cost
and environmental safety [6], ...

  

Multidimensional materials and device
architectures for future ...

This review addresses the cutting edge of
electrical energy storage technology, outlining
approaches to overcome current limitations and
providing future research directions ...
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