
Cellulose-based electrochemical solar
container devices

<div class="df_qntext">Are cellulose-based materials suitable for flexible energy storage systems?

This review summarizes the recent progress in the development of advanced cellulose-based materials for

flexible energy storage systems, with an emphasis on their structural design, mechanical flexibility, and

application prospects. First, the structure and characteristics of cellulose are briefly described.

 

<div class="df_qntext">Are cellulose-based membranes suitable for energy applications?

Meanwhile,there have been several reviewson cellulose-based membranes for energy applications,primarily

focused on specific applications such as LIBs ,supercapacitors ,and fuel cells . Specific membranes made of

carboxymethyl cellulose (CMC) were also recently reviewed .

 

<div class="df_qntext">What are cellulose-based materials used for?

These cellulose-based materials have found applications in supercapacitors, lithium-ion batteries,

lithium-sulfur batteries, sodium-ion batteries, etc., showcasing their potential as sustainable and

high-performing components in energy storage devices.

 

<div class="df_qntext">Can cellulose be used in batteries?

Our study unlocks the enormous potential of cellulose utilization in batteriesand opens an avenue for the

development of abundant and sustainable solid-state electrolytes. Known as the most abundant biopolymer on

Earth,cellulose is a polysaccharide composed of glucose units linked by beta-acetal linkages 1.

 

<div class="df_qntext">Are cellulose-based membranes a sustainable alternative to synthetic polymers?

Cellulose-based membranes have found widespread applications in various fields,including separation and

purification,due to their renewable origin,offering a sustainable alternative material to synthetic polymersand

contributing to the advancement of sustainable membrane technologies .

 

<div class="df_qntext">Can cellulose be used as a 2D material?

Cellulose can be used as a versatile matrix for incorporating functional materials or directly self-assembled

into advanced 2D materials. Commonly, cellulose-based 2D films and membranes can be fabricated from

regenerated cellulose, cellulose fibers, and nanocellulose via dissolution-regeneration, casting, filtration, and

self-assembly.

Here, in this review article, we have discussed the role and overview of cellulose-based hydrogels in ESSs.

Additionally, the extraction sources and solvents used for dissolution have been discussed in ...

Microcrystalline cellulose (MCC), a renewable and sustainable biopolymer derived from natural cellulose, has

emerged as one of the most promising material for advancing solar cell ...
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This review comprehensively summarizes the design, fabrication, and mechanical and electrochemical

performances of cellulose-based materials. The structure and unique properties of ...

Finally, the properties (such as self-healing, transparency, strength and swelling behavior), and applications

(such as flexible batteries, fuel cells, solar cells, flexible supercapacitors ...

Supercapacitors consist of electrodes (cathode and anode), electrolytes, and current collectors [10]. Cellulose

is utilized in supercapacitors primarily as a source material for carbon-based ...

The ?-? and cation-? interactions between the imidazole cations of the ionic liquids led to good exfoliation and

dispersion. Meanwhile, the ionic liquid can effectively dissolve cellulose, ...

Novel cellulose-based films with highly efficient photothermal performance for sustainable solar evaporation

and solar-thermal power generation Yinan Li a b, Chenglong Fu a b, ...

The manufacturing of cellulose-based electrodes and all-cellulose devices is also well-suited for large-scale

production since it can be made using straightforward filtration-based techniques or ...

It is helpful to improve the electrochemical stability of electrochromic materials and prolong the service life of

the devices. Cellulose-based flexible ECD have a broad application prospect in the fields of ...

Recently, cellulose-based ion exchange membranes (IEMs) have gained strong attention as alternatives to

environmentally burdening synthetic polymers in electrochemical energy systems, owing to their ...

Herein, the recent development and possibilities associated with the use of cellulose are discussed, regarding

the manufacturing of electrochemical energy storage devices comprising electrodes with ...

In this review, we briefly discuss the role of cellulose from the "top-down" perspective of macro-scale fibers,

micro-scale nanofibers, and molecular-scale macromolecular chains for the ...

Here, recent studies on cellulose-based TE composites are comprehensively summarized. The fundamentals of

TE materials, including TE effects, TE devices, and evaluation on ...

The manufacturing of cellulose-based electrodes and all-cellulose devices is also well-suited for large-scale

production since it can be made using straightforward filtration-based techniques or paper ...

Download Citation | On Mar 1, 2025, Chao Wang and others published Application of Nanocellulose in Solar

Photo/Thermal Energy Conversion and Electrochemical Energy Storage Devices | Find, read ...

Abstract The aim of the present study is to evaluate the potential of both the use of zinc oxide (ZnO)
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nanoparticles as primary filler and graphene as secondary filler in carboxy methyl ...

One of the bio-based polymers is carboxymethyl cellulose (CMC) which has become an overarching material

in electrochemical devices pertaining to its amphiphilic nature with multi-carbon functional ...

Biopolymer-based gel electrolytes (BGPEs) have exhibited broad application prospects through suitable

structural designs and functionalization in flexible and smart electrochemical energy ...

There has recently been a major thrust toward advanced research in the area of hierarchical carbon

nanostructured electrodes derived from cellulosic resources, such as cellulose ...

In this review, we discuss the properties of cellulose and the preparation methods for functional gels. Detailed

examples are given according to the applications of cellulose functional gels ...

Enhancing electrochemical and thermo-mechanical performance of bio-based polyurethane nanocomposites

polymer electrolyte reinforced with nanocrystalline cellulose for energy ...

Recently, electrochemical energy storage systems have attracted much attention since they can integrate

renewable energy (solar, wind, etc.) into large scale power grids. Current energy ...
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