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Can cellulose be used for electrochemical energy storage?
Cellulose,being the most prevalent natural polymer on the earth,has
proven to possess a lot of potential in this application. In this review,we
focused on cellulose,electrochemical energy storage devices,and how
cellulose derived from biomass or waste materials can be used for
electrochemical energy storage.

Is cellulose a green material for energy storage devices? Nowadays,
cellulose, an abundantly available biopolymer, is garnering attention as a
promising green material for energy storage devices, particularly zinc
ion-based energy storage devices.

Can bacterial cellulose be used in energy storage devices?
However,bacterial cellulose is promisingbecause of its availability,easier
production,and smooth application in an energy storage device. Cellulose
is used as either a binder or reinforcing material for manufacturing the
component of energy storage devices.

Can cellulose be used for zinc-ion energy storage? Its unique
characteristics such as renewability,biodegradability,and excellent
chemical stability make it a versatile candidatefor various components of
zinc-ion energy storage systems. By strategically modulating the
properties of cellulose,advanced materials can be developed to enhance
the capabilities of zinc-ion storage devices.

Can cellulose-based nanocomposites be used in energy storage devices?
In previous review studies,researchers have targeted nanocellulose-based
nanocomposites in energy storage applications [32,33]. There is lacking
informationon cellulose-based bionanocomposites and their applications in
energy storage devices.
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Are cellulose-based bionanocomposites the future of energy storage?
Cellulose-based bionanocomposites are promisingto employ for the
development of energy storage devices. In general,these are made in
combination with either organic or inorganic materials. Researchers have
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- put their immense intention to develop environmentally-friendly batteries
and supercapacitors from these types of advanced hybrid materials.

The recent progress of cellulose for use in energy storage devices as an
appealing natural material that can outperform traditional synthetic

materials is described by Sang-Young Lee, Leif Nyholm, and co-workers
in ??7?

By strategically modulating the properties of cellulose, advanced materials
can be developed to enhance the capabilities of zinc-ion storage devices.
This review summarizes the ???
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Recent advances on cellulose-based solid polymer electrolytes. Xiaoqi
Gong a, Jiasheng Wang b, Linfeng Zhong a, Guangsheng Qi b, Fujie Liu
¢, Yaozheng Pan a, Fan Yang d, Xiaotong Wang a, Jing Li e, Longjie Li f,
Cong Liu * a and ???

The recent progress of CNP-derived energy-storage materials is
summarized in terms of separator, binder, and electrode material, with a

focus on their applications in supercapacitors, lithium-ion batteries (LIBS),
2?7
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Cellulose-based conductive materials (CCMs) have emerged as a
promising class of materials with various applications in energy and
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sensing. This review provides a comprehensive overview of the synthesis
methods and ??7?

The integration of scalable materials such as cellulose materials (e.g.,
CNCs) into advanced battery architectures represents a pivotal step
= :
== toward sustainable energy storage ???
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1 Introduction. Raw materials production is the main contributor to the
energy cost and CO 2 generation during the manufacturing of energy
conversion and storage systems, such as solar cells, fuel cells, batteries,

and supercapacitors. [1, 2] ??7?

Recently, nanocellulose-based mesoporous structure, flexible thin films,
l; . fibers, and networks are increasingly developed and used in photovoltaic
( devices, energy storage systems, mechanical energy harvesters, and
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catalysts ???

Nowadays, cellulose, an abundantly available biopolymer, is garnering
attention as a promising green material for energy storage devices,

‘ particularly zinc ion-based energy ???
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There has been a significant scope toward the cutting-edge investigations
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Tm = in hierarchical carbon nanostructured electrodes originating from cellulosic
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! & materials, such as cellulose nanofibers, ???
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; Bacterial cellulose, a type of biopolymer, demonstrates considerable

-, potential as a raw material for the development of electrochemical energy
storage devices. and outlook ??7?

Particularly, the use of cellulose in 3D printing enables the fabrication of
energy storage and conversion materials with customizable layered
structures and specific functionalities. Although significant progress has
been ???
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