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Graphene Oxide Nanofibers and Polymers Blends: Electrical Conductivity and
Applications

E.A.Khanmamadova, R.G.Abaszade
Azerbaijan State Oil and Industry University, Baku, Azerbaijan,
khanman.ea@gmail.com, abaszada@gmail.com

Abstract: This article investigates the impact of blending graphene oxide (GO) nanofibers with
polymers on their electrical conductivity and application domains. Graphene oxide, an oxidized
form of graphene, plays a crucial role in nanotechnology due to its unique properties, such as
high surface area and reactivity. When graphene oxide nanofibers are blended with polymers,
they significantly enhance the electrical conductivity and mechanical properties of the
composite materials. These composites find extensive applications in energy storage, sensor
technologies, and electromagnetic field management. This article explores the fabrication
methods, electrical properties, and modern applications of graphene oxide nanofiber/polymer
blends, aligning with current advancements in nanomaterials.

Keywords: Graphene oxide, nanofibers, polymers, electrical conductivity, nanotransistors,

nanocomposite materials, applications, flexible electronics.

LINTRODUCTION
Graphene oxide (GO) is a derivative of graphene
characterized by the presence of oxygen-containing
functional groups on its surface. These groups can
significantly alter its electrical conductivity by
introducing defects and electron scattering
centers.[1-4] Despite this, GO’s high surface area,
excellent mechanical properties, and reactivity make
it an ideal candidate for various applications in
electronics, energy storage, and environmental
technologies. Graphene oxide nanofibers (GO-NFs),
formed through the reduction of GO, maintain the
essential structural properties of graphene while
offering enhanced mechanical strength, surface area,
and reactivity.[5-12]
Polymers, on the other hand, are highly versatile
materials with excellent flexibility, processability,
and mechanical properties. When combined with
GO-NFs, these polymers create nanocomposites that
exhibit superior electrical conductivity and
mechanical stability. The synergistic effect between
the polymer and the nanofiber results in composites
that can be tailored for a wide range of applications,
especially in industries that demand lightweight,
conductive, and durable materials.
This article delves into the fabrication techniques,
electrical conductivity, and potential applications of
GO-NF/polymer composites, with a particular
emphasis on their relevance to current technological
advancements.

2. EXPERIMENTAL DETAIL

Graphene Oxide and Nanofibers

Graphene oxide is produced by oxidizing graphene,
introducing oxygen-containing groups such as

hydroxyl, epoxy, and carboxyl groups on its surface.
These groups significantly alter the electronic
properties of graphene, decreasing its conductivity
compared to its pristine counterpart. However, GO
maintains a high surface area (up to 2630 m%g),
which enhances its capacity for functionalization,
making it an excellent candidate for various
applications in composites and sensors.

Conductivity Comparison Surface Area Comparison Mechanical Strength Comparison

Graphere o GO NFs ‘Graphene o GoNFs.

Fig.1. Electrospinning of Graphene Oxide into
Nanofibers for Enhanced Properties

The conversion of GO into nanofiber form—through
techniques like electrospinning—creates GO
nanofibers (GO-NFs) that exhibit improved
mechanical properties, enhanced surface area, and
higher reactivity, compared to bulk GO.(Figure 1)
These nanofibers retain a high aspect ratio, which is
beneficial for applications requiring superior
mechanical strength and high surface-to-volume
ratios, such as in energy storage devices and
sensors.[13-19] Additionally, the unique properties
of GO-NFs make them ideal candidates for
enhancing the electrical conductivity of polymer
matrices when blended together.

3. Impact of Polymer Blending
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The combination of GO-NFs with polymers results
in nanocomposites that exhibit improved electrical
conductivity, = mechanical  properties,  and
processability. Polymers such as polystyrene (PS),
polyvinyl alcohol (PVA), polyethylene oxide
(PEO), and polycarbonate (PC) have been
extensively studied in composites with GO-
NFs.(Figure 2) The electrical conductivity of these
composites is significantly influenced by the type of
polymer used, the concentration of GO-NFs, and the
method of composite fabrication.[20-28]
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Fig.2. Integration of Graphene Oxide Nanoﬁbers
(GO-NFs) into Polymer Matrices: Enhanced
Properties and Applications

The main advantage of blending GO-NFs with
polymers is the enhancement of the mechanical
properties  of  the  resulting  composite
materials.(Figure 2) The polymers act as a matrix
that binds the GO-NFs together, improving the
structural integrity of the material while maintaining
the inherent flexibility of the polymer. Furthermore,
the distribution and alignment of GO-NFs within the
polymer matrix play a crucial role in enhancing the
electrical conductivity of the composite. The
optimized dispersion of GO-NFs leads to efficient
electron transport, making these composites ideal
candidates for applications in flexible electronics,
energy storage devices, and electromagnetic
shielding.[30,41]

The overall conductivity of GO-NF/polymer
composites can be tuned by varying the
concentration of GO-NFs, the molecular weight of
the polymer, and the preparation method. For
instance, increasing the GO-NF content typically
leads to a higher conductivity, but beyond a certain
threshold, excessive GO-NF content can lead to
aggregation, reducing the overall performance of the
composite.[31-38]

4. Nanotransistors and Electrical Conductivity

Nanotransistors made from GO-NF/polymer
composites are gaining attention due to their
potential for high-speed electronic applications.
These transistors leverage the high conductivity and
unique electronic properties of GO-NFs to achieve
faster charge transport and more efficient signal

processing. By incorporating GO-NFs into the gate
or channel material of transistors, the electrical
conductivity of the transistor can be significantly
improved without compromising the mechanical
flexibility of the device.[29]

The role of polymers in these composites is crucial,
as they provide mechanical stability and
processability, allowing for the fabrication of
flexible and stretchable electronic devices. GO-
NF/polymer composites can be used in a variety of
flexible electronics, including wearable sensors,
flexible displays, and flexible solar cells. The
incorporation of GO-NFs into these devices
enhances their performance by enabling higher
current densities and faster switching speeds. These
improvements make GO-NF/polymer composites
suitable for use in the next generation of electronic
devices, such as foldable smartphones, flexible
sensors, and wearable electronics.[39]

5. Applications

The wunique properties of GO-NF/polymer
composites make them highly versatile, with
applications spanning across several high-tech
industries. Below are some of the most promising
application areas:

a. Energy Storage

GO-NF/polymer composites are extensively used in
energy storage devices, such as supercapacitors and
batteries. [42-48] The high surface area of GO-NFs
increases the charge storage capacity, while the
polymer matrix enhances the mechanical properties
and processability of the composite. In
supercapacitors, these composites provide high
electrical conductivity and mechanical stability,
making them ideal candidates for flexible and high-
performance energy storage devices.

b. Sensors

The electrical conductivity of GO-NF/polymer
composites can be tuned for use in a wide range of
sensor applications, including gas sensors,
biosensors, and strain sensors. The high surface area
and reactivity of GO-NFs enable excellent
sensitivity to environmental changes, making them
ideal for detecting gases, biomolecules, or changes
in mechanical stress. [40]The flexibility of the
polymer matrix allows these sensors to be
incorporated into wearable devices or other flexible
electronics.

c. Electromagnetic Shielding

GO-NF/polymer composites are also used in
electromagnetic shielding applications. The high
conductivity of the GO-NFs allows for efficient
attenuation of electromagnetic interference (EMI),
while the polymer matrix provides structural
integrity and flexibility. These composites can be
used in a wide range of applications, from shielding
electronic devices to protecting sensitive equipment
from electromagnetic radiation.

[45]
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3. CONSOLUSION

Graphene oxide nanofiber/polymer composites are a
promising class of materials that exhibit enhanced
electrical conductivity, mechanical properties, and
flexibility. = The future development of GO-
NF/polymer composites lies in the optimization of
their properties, including better dispersion of GO-
NFs, improved mechanical properties, and high
conductivity. Future research should focus on the
development of new fabrication methods that can
enhance the uniformity of GO-NF dispersion in the
polymer matrix, as well as the exploration of novel
polymers and graphene derivatives to improve the
overall performance of these composites.
Additionally, the integration of these materials into
real-world applications, such as wearable devices
and flexible sensors, will continue to drive
innovation in the fields of nanotechnology and
electronics.
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