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Abstract—The paper focuses on aero graphene and carbon
nanotube (CNT) aerogel which will use in aircraft such as
battery, engine, pitot probe, wings, fuselage, plane front glass
which will also protect the aircraft from rain and wind because
of the buoyant force.

There are several ways to make aero graphene, but the most
common approach includes reducing a precursor graphene
oxide solution to make a graphene hydrogel. Through freeze-
drying, any solvent is removed from the pores and replaced with
air. A new method for producing aero graphene has emerged:
3-D printing. This is a significant scientific achievement. It
creates a resin by diffusing graphene in a gel. The graphene
resin can be cured into a solid and then dried in a furnace using
UV LED light. Aero-graphene coating into the fuselage, wings
and front glasses of the cockpit will give a great impact on the
next-generation aircraft. Making an aircraft with aero-
graphene will give the aircraft a strong and light skeleton.
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I. INTRODUCTION (AERO-GRAPHENE)

The world's thinnest solid is aero-graphene, widely known
as graphene aerogel (light enough to be balanced on plants of
small size). Aero-graphene is a versatile material that is
strong, light, conductive, flexible and soluble. Aerogels made
of graphene are highly elastic and can quickly revert to their
former shape after being compressed and transparent. The low
density of graphene airplanes are especially absorbent (the
point where it can absorb more than 850 times its own weight).
This may be useful for cleanups such as oil spills and aerogels
can later be collected after the waste material has been
absorbed. It has some applications in electronics and other
industries like optical, chemical, magnetic and thermal super-
conductors. Aero-graphene can be used in our modern aircraft
because of its strong, light and highly elastic quality. This
futuristic material can change our aviation industry and can
make a new revolutionary change in our aircraft and aircraft
skeleton.

Wang and research team first prepared one of the novel
carbon aerogels named Graphene-based aerogel in the year
2009 [1]. Using ultrasonic gelation in graphene-oxide solution
has been converted into graphene-aerogel, heat reduction and
drying. Worsley and the research team published a paper in
the year 2010 describing that how to make aero-graphene by
carbonizing the chemically joined graphene oxide aerogel [2].
Zhang and the research team proposed a significantly simpler
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process for preparing ‘pure’ graphene aerogel in 2011 using L-
ascorbic acid-induced easing of graphene oxide dispersion
and drying of the wet graphene-gel [3]. The method is
important since it does not require any extra pyrolysis
treatment. Furthermore, Worsley et al. compared rich
graphene-aerogel with CRF aerogel in 2011 [4]. Aero-
graphene is a universal carbon molecule. It is the least dense
solid and even less than helium. Aero-graphene is
approximately 7.5 times less thick than air and it does not drift
in the air. Based on this research, it will be a one of the most
powerful material for aircraft.

Figure 1: Aero-graphene, which is lighter than air and can
balance on a blade of flower

Il. GRAPHENE

A. Graphene the Universal Material

Graphene is a 2D honeycomb structure of carbon
molecules, a key element of all graphic substances. It can be
rolled to single-dimensional nanotubes, laid out into three-
dimensional graphite shafts or wrapped in fullerenes. A
graphene is a crystal form of carbon that is much harder than
diamond, extremely stronger than steel, and so much lighter
than aluminum, with a thickness of only one atom. Ggraphene
or 2D graphite has been studied for 60 years [5] theoretically
and commonly used to elaborate the properties of many
carbon based materials. After 40 years, it was discovered that
the graphene is a best compact analog of 3D quantum
electrodynamics [6] catapulting graphene into a widely used
theoretical toy model. A single-atomic structure is 2D crystal,
while hundred layers should be examined as a narrow film of
3D molecule. This was discovered that when the number of
hidden layers increases, the electrical structure evolves fast,
exceeding the three-dimensional limit of graphite shafts at ten
layers [7]. Furthermore, just graphene and its monolayer, to a
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decent estimate, have basic electronic bands, and they are zero
overlap semiconductors with single type of electron and single
hole. The spectra become increasingly convoluted as the
number of layers increases: The valence and conduction bands
begin to noticeably overlap when several charge carriers
appear [8]. Graphene's greatest immediate application is most
likely in composite materials. Indeed, it has been proved that
uncoagulated micron-size crystallite graphene powder may be
manufactured in a form that is scalable to scale manufacturing.
This allows graphene-based composite materials to have less
than 1% filling, which, combined with low production costs,
makes them appealing for a wide variety of uses [9]. Graphene
was initially isolated and identified in 2004 [8] and it now
exists in a number of forms that have been discovered in
subsequent years. The material of the first attention was
mechanically exfoliated using ‘Scotch tape.! This great
invention will help us to make some modern space aircraft and
UAV. Scientists are working on it. The main goal is to make
it in a commercial way and commonly use as plastic.
Graphene may not be a wonder material as plastic but if we
have proper research on lab on it, we can make it in various
cheaper ways. Because plastic is not lighter than graphene.
Graphene research on space is still in progress.

Figure 2: Graphene the Universal Material

B. Types of Graphene

Graphene can currently be found in a variety of various
forms [10]. Graphene-related compounds include CVD
graphene, nanocomposite, graphene-oxide and less graphene
eight-oxide, which is commonly referred to as GRM. By
slowing or deflecting the propagation of cracks, GRM can
upgrade the properties of composites, lowering the weight
associated with short fracture toughness and damage tolerance
in aviation components GRM could become a suitable
ingredient to the carbon composite resin commonly used in
commercial planes like A320 or B747 and also modern
UAVs, where that accounts for more than 95% of the
composite ultimate load (greater than 100 tons per aircraft and
per month 13 aircraft), though the component measure is
possible to shift for future long-range or single-pilot aircraft
models. GRM can enlarge the quality of Resin Transfer
Molding of A320 parts, such as the HTP leading-edge, which
was designed in response to the growing threat of bird
collision [11].
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Figure 3: Electronic band structure of single-layer
graphene

I1l. AEROGEL

Aerogel is a material composed of 3D open systems
comprised of rational nanoparticles or polymer particles [12].
Because of its recent creation, the aerogel may be considered
not just a unique functional substance, but a novel state of
subject [13]. Another end, the bulk assets of the aerogel
different qualitatively from those of other atoms and
molecules. Aerogel, like the solid-state, has a set definite
shape and volume. Aerogel demonstrates versatile special
features such as poor thermal conductivity, super low
modulus, very little acoustic velocity, very few optical
properties, very low lattice permittivity, very low sonic speed
and large surface area such as porous structure like other
forms and also dual systemic microscopic nature (nanosized
skull) and macroscopic characteristics [14]. Aerogel is
waterproof and it is a great opportunity to increasing the use
of aerogel in our modern aircraft. Aerogel is also a transparent
and adsorbent material.

Figure 4: 3D illustration of aerogel

A. The Lightest Solid Material

In 1931 Kistler developed the aerogel. It was given the
name ‘aerogel' (air + gel) by its inventors so the liquid solution
inside the suitable liquid was replaced with air without causing
damage to the solid nanostructures [15]. Despite the fact that
this fascinating compound possessed some extraordinary
qualities, it appears that the aerogel didn't produce widespread
interest prior to 1970. Following that, the aerogel investigation
grew very heated. Ending of 2012, there were approximately
3612 documents found in Science Citation Index when the
phrase "aerogel” was used as the search term. The aerogel
divided mainly into two classes: aerogel composites and
single-component aerogels.
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Figure 5: Single-component Aerogel

B. Aerogel Preparation
Aerogel preparation process includes the following three
key steps:

e Solution-sol: Sol microscopic particles are generated
naturally or stimulated by inhibitors via thermal
decomposition processes in the polymer solution.

o Gelation: Sol molecules are complexed and organized
systematically in a wet solvent with a cogent network.
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Figure 6: General strategy of sol-gel method

e Drying: Suitable liquids are recirculated by the air
without causing significant harm to the nanostructures
inside the solution [16].
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C. Types of Aerogels

Silica and non-silica are oxide aerogel. Resin and cellulose
are some organic aerogels. Carbonized plastic, graphene and
CNT are carbon aerogel. Chalcogenide aerogel and some
other types of aerogels are single-component aerogels like
carbide, single element, etc. CNT and graphene are the most
important aerogel type for modern aircraft. There are some
other aerogels like complex-aerogel, gradient-aerogel and
micro-aerogel martials are examples of aerogel composite
materials. CRF aerogel produced the first carbon aerogel in
1989 (Pekala). That's usually described as a porous
amorphous graphite-based material. Background principle
underlying CRF aerogels is the pyrolysis of high-carbon CRF
aerogels, which are usually 800-1200 °C in the neutral air at
high temperatures. Aerogel is an ultra, low density and super
material. High loads, however, can break its molecule into
various parts. Researchers have developed ‘Air Voids’ that
use long polymer strands to increase elasticity while
preserving all other properties. Air Voids is the lightest solid
material on the planet and the world’s best thermal and
acoustic insulator. The cost of aerogel is relatively higher than
any other material and it is mostly relegated to Aerospace
industries.

By acting on the carbon dioxide skeletons, Hanzawa and
the research team created a new CRF aerogel having an
ultrahigh effective surface area in 1996 [17].

RF aerogel

Carbonization
N, >1000K

Diamond aerogel

Activated CRF aerogel

Figure 7: A conventional manufacturing for making an
activated carbon RF aerogel, an activated carbonized RF
aerogel and a diamond shaped aerogel

Until 2011, there has been no significant advancement in
the preparation of CRF aerogel. Pauzauskie and the research
team crystallized the amorphous CRF aerogel configuration
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into diamond aerogels with a sensor diamond impact in high
temperatures and pressures [4].
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Figure 8: Classification of Aerogels

IV. CARBON NANOTUBE AEROGEL (CNT)

Carbon-based materials had previously been examined by
scientists who were captivated by its physical characteristics,
although the emphasis has switched to chemical
characteristics in recent years. This special edition of the
Chemicals Research Accounts, which contains articles from
some of the world's finest Carbon Nanotubes experts, is
therefore both expedient and helpful for the chemical industry.
Functionalization has been seen at the end and walls of
nanomaterials. The tops appear to be far more sensitive than
the nanomaterials' walls and are quickly lost due to their
respective  curvatures  when  processed  chemically.
Approximately five years have been investigated in the
chemical features of carbon nanotubes. However, the present
issue of accounts shows substantial development at this time.

Figure 9: Carbon-nanotube (CNT)

A. Ultimate Carbon Fiber

Carbon nanotube (CNT) aerogel is another intriguing
carbon aerogel. It was originally made in 2007 by scattering
carbon nanotubes into a surfactant-free solvent, then gelling
and drying them [18]. Polyvinyl alcohol could further enhance
the aerogel. Aliev et al. revealed in 2009 that they have
produced CNT aerogel muscles using multi-walled carbon
nanotube trees to create straight side panels [19]. Contrary to
virtually all previous aerogels, its mass manufacturing (CNT
forests) was generated by a catalyst-based technique to
chemical precipitation instead of sol-gel. Another "dry-
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(Carbon-Based Aerogel) truly involves depositing graphite
nanomaterials on ZnO network substrates and converting ZnO
into solid Zn on a hydrogen atmosphere and sublimating Zn at
high temperatures [20].

Graphene Sheet Carbon Nanotube

Figure 10: From graphene sheet to CNT

V. CONCLUSIONS

Aero-graphene can be utilized in aircraft in a variety of
ways, including improving the plastic that binds together the
carbon fiber within the wings, which in this case was aiming
to prevent water from entering the wings, which adds weight
to the aircraft. We can also use it to assess the strain in the
wings to see if any damage has occurred. We can also think of
it as a de-icing system, replacing copper wire and heating coils
with something lighter to prevent ice from forming on the
wings. Finally, we'd like to see whether we can replace the
carbon fiber in the wings, but it's a long-term effort that will
take at least 20 years to complete.

For making a space aircraft & space elevator CNT is the
best component. A 3D assembly of solution CNTs
accompanied with supercharged drying of carbon dioxide has
been created to produce stable carbon nanotube (CNT)
aerogels. Thermal regeneration can substantially improve
their thermal and mechanical properties. Also expand their
surface area and porosity by restarting previously blocked
micropores and few mesoporous in the CNT aerogels. The
thermally adjusted CNT aerogels are structurally solid and
rigid, highly porous (1-2 S/cm) with an outstanding power
conductivity and a wide specific surface area (590-680 m2/g)
are very strong and porous. We can easily make a light, strong
and modern aircraft with these materials. The future of the
aviation industry relies on productive materials and design.
Fuel-saving, lightweight, well aerodynamic balanced and low-
cost aircraft. Aero-graphene and CNT will fulfill this
productivity.
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