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The present work highlights the prospects and
possibilities of effectively using self-template
decoction dregs of G. lucidum-derived porous
carbon nanotubes (ST-DDLGCS) in energy storage
and wastewater treatment. ST-DDLGCs are
synthesized using a facile two-step carbonization
process in which the tubular structure is derived
from the

Graphene is considered to generate other
carbon-based nanostructures (CBNS) due to its
variety of sizes and morphology. Graphene is sp 2
bonded single layer of carbon atoms arranged in a
hexagonal packed lattice structure. It is widely used
2D CBNS due to its outstanding properties such as
high carrier mobility at room temperature (??7?
10,000 cm 2 V ???1 S ???1) [17], ???
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The tensile stress???strain curve for an individual
CNT at ambient temperature (300 K) was measured
using a cantilever test. A typical curve is shown in
Fig. 2A.This showed nonlinear elastic behavior, in
agreement with the widely reported elasticity of
CNTs (16, 17).A tensile strength of 118.9 ? 4.5 GPa
and a breaking strain of 16.41 ? 0.22% were
obtained.

Functionalized multiwalled carbon nanotubes
(CNTSs) are coated with a 4???5 nm thin layer of
V205 by controlled hydrolysis of vanadium alkoxide.
The resulting V2O5/CNT composite has been
investigated for electrochemical activity with lithium
ion, and the capacity value shows both faradaic and
capacitive (nonfaradaic) contributions. At high rate
(1 C), the capacitive ???

1.2. How and why carbon nanotubes can address
the issues of energy storage and conversion
Nanostructured materials are of great interest in the
energy storage and conversion field due to their
favourable mechanical, and electrical properties [3,
7]. Carbon nanotubes
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But carbon nanotubes may outperform carbon fiber,
providing even more efficiency and opening up new
avenues for use, such as energy storage and space
elevators. Carbon nanotubes, also known as
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Carbon nanotubes (CNTs) based materials for
energy storage CNTs are one-dimensional
nanostructures materials widely used and most
attractive candidate for the application in energy
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storage. They possess excellent electrical, thermal,
mechanical properties, high surface area, large
surface-to-weight ratio, and good storage capacity
[24] .

Utilizing carbon nanotubes (CNTSs) for various
energy storage applications such as electrodes in
lithium ion batteries and supercapacitors, are under
close scrutiny because of the promising
electrochemical performance in addition to their
extraordinary tensile strength and flexibility,
ultrahigh surface area, and excellent thermal and
electrical
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Carbon nanotubes are promising electrode
materials for capacitive energy storages, whereas
two issues impede their widespread application for a
long time. 1, 2, 3 One is the inherent low capacity
for the charge storage mechanism of electrical
double-layer capacitors. 4, 5 Another is intertube

especially for single-walled ??7?

Mracrnee E IS Polypyrrole-coated multiwalled carbon nanotubes
q e (PPy-MWCNT) were used for the fabrication of
V : activated carbon-coated MWCNT doped with
nitrogen (N-AC-MWCNT). The conceptually new
method for the fabrication of non-agglomerated
PPy-MWCNT with good coating uniformity allowed
the fabrication of uniform and well-dispersed
N-AC-MWCNT with high ???

With the merits of inherent physicochemical
properties of hollow structure, high mechanical
strength, thermal stability, ultrahigh light absorption
capacity, and ultrahigh thermal conductivity, carbon
nanotubes (CNTs) are extensively used to enhance
the thermal storage capabilities of solid???liquid
phase change materials (PCMs).
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Carbon Nanotubes as Photoswitching Energy
Storage Units. Carbon nanotubes could help us
store and use solar energy even after the sun has
set. Researchers at MIT and Harvard have
designed photo switching molecules that can store
solar energy, which can later be used in homes for
cooking or heating purposes. An example of a photo
switching

Redox-active porous organic polymers (POPs)
demonstrate significant potential in supercapacitors.
However, their intrinsic low electrical conductivity
and stacking tendencies often lead to low utilization
rates of redox-active sites within their structural
units. Herein, polyimide POPs (donated as PMTA)
are synthesized in situ on multi-walled carbon
nanotubes ???

Carbon nanotubes have properties such as high
electrical conductivity and strength, which make
them suitable as supplemental materials for energy
conversion and storage devices. Their use may
improve the performance of lithium-ion batteries and
supercapacitors, leading to more efficient energy
solutions.

(C) 2025 Solar Energy Resources 5/9 Web: https://www.gebroedersducaat.nl



CARBON NANOTUBES ENERGY SOLAR
STORAGE

= - Carbon nanotube is one of the most important
1. {Tf == nano-allotropes of carbon [46?7?748].Carbon
| Ni? 1. nanotube is a one-dimensional tube or cylindrical
4= s LTI nanocarbon. It was discovered in 1991 by lijima [49]

is simply a rolled graphene nanosheet with sp
2-bonded carbon atoms [50???52] pending upon
the numbers of rolled overlapping cylinders
[53???55], carbon nanotube can be named as ???

|

.

2 Carbon-Based Nanomaterials. Carbon is one of
the most important and abundant materials in the
earth's crust. Carbon has several kinds of
allotropes, such as graphite, diamond, fullerenes,
nanotubes, and wonder material graphene,
mono/few-layered slices of graphite, which has
been material of intense research in recent times. ]
The physicochemical properties of these ???

Since lijima 2 reported the synthesis of carbon
nanotubes (CNTs) in 1991, CNTs have been
regarded as a good candidate material for hydrogen
storage. However, it was 6 years before Dillon et al.
3 reported the first experimental evidence for

hydrogen storage in carbon nanotubes. Many
/r research groups started to carry out experiments in

— 4 this field and noticeable ???
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In recent years, the rapid development of
portable/wearable electronics has created an urgent
need for the development of flexible energy storage
devices. Flexible lithium-ion batteries (FLIBs) have
emerged as the most attractive and versatile flexible
electronic storage devices available. Carbon
nanotubes (CNTs) are hollow-structured tubular
nanomaterials with ???

Unlike the variable performance that lithium-ion
batteries deliver under different operating
temperatures, the twisted carbon nanotubes
demonstrated consistency in energy storage
through a wide

|
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Intelligent energy storage systen I

In order to enhance the application of carbon
nanotubes (CNTSs) in electrochemical energy
storage, we reviewed the production and purification
technology of CNTSs, as well as the application in
Li-ion battery, supercapacitors (SC), and
asymmetric SC.
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Hydrogen storage is an active area of research

1 M»\ I =ilr Tl particularly due to urgent requirements for green
‘[ | energy technologies. In this paper, we study the
UT % storage of hydrogen gas molecules in terms of

physical adsorption on a carbon-based
nanomaterial, i.e., a novel graphene-carbon
nanotube hybrid.

"This research shows twisted carbon nanotubes

~~——— have great potential for mechanical energy storage,
[ I 0B J J and we are excited to share the news with the
== y world." He says the CAST team is already working

L

Over few decades, carbon nanotubes (CNTSs) are
E}:E’H}gg upraised as an amazing nanomaterial, and have
@?1 | been successfully employed in several fields of
B %;W materials science and nanotechnology, such as
sensing, medicines, electronics, environment, as
well as green energy production and storage
e T T technologies.
A -l
P e
e
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Carbon nanotubes-graphene (CNTs-G) hybrids are
three-dimensional (3D) carbonaceous structures
that have attracted researchers" interest in the last
decade. N-CNTs have played important roles in
electrochemical energy conversion and storage
systems. Carbon-based nanomaterials are most
favored in electrocatalysis due to their specific

The quest for sustainable energy storage solutions
is more critical than ever, with the rise in global
energy demand and the urgency of transition from
fossil fuels to renewable sources. Carbon
nanotubes (CNTSs), with their exceptional electrical
conductivity and structural integrity, are at the
forefront of this endeavor, offering promising

avenues for the advancement of electrochemical
299
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