
Flexible hydrogel for energy storage
devices

What are flexible hydrogels used for?

Flexible hydrogels have been used as electrolytes or electrodes in light-thermal-electricity energy systems for

energy conversion processes,which effectively reduce the risk of liquid electrolyte volatilization and

leakage,and also improve the flexibility of energy devices,providing a good strategy for wearable devices.

 

Are hydrogel electrolyte materials suitable for flexible energy storage devices?

Herein, the state-of-art advances of hydrogel electrolyte materials for flexible energy storage devices are

reviewed. In addition, devices with various kinds of functions, such as self-healing, shape memory, and

stretchability, are included to stress upon the role of hydrogel materials.

 

Can environment-adaptable hydrogels be used in flexible energy storage devices?

A broad summary of numerous fabrication strategies of environment-adaptable hydrogels was emphasized.

Recent progress of environment-adaptable hydrogels in flexible energy storage devices was thoroughly

reviewed. Limitations, challenges and future outlook of environment-adaptable hydrogel applications were

addressed.

 

What are hydrogels used for?

Hydrogels are mainly used as electrolytes in the photovoltaic energy storage process,encapsulating

rechargeable materials in a matrix that converts solar energy directly into electrical energy and stores it

through the photovoltaic effect .

 

Can a hydrogel be used as a conversion and energy storage device?

However,the use of water as a solvent limits the operating temperature and durability of the conversion and

energy storage device. The light-to-thermal conversion phase change hydrogel is a good strategy as a

conversion and storage devicefor converting light radiation into heat to provide heat to the hydrogel material

for freeze protection.

 

Are solid-state hydrogel electrolytes suitable for energy storage?

Volume 73, Part A, 1 December 2023, 108810 The fabrication of highly flexible, solid-state hydrogel

electrolytes remains challenging because of the unavoidable mechanical stress. Solid-state hydrogel

electrolytes demonstrate an effective design for a sufficiently tough energy storage device.

This review compiles the state-of-the-art and the progress in hydrogel materials for flexible energy storage

applications with a focus on supercapacitors and lithium-ion batteries. From the viewpoint of material design,

the conductive, soft and mechanically robust ECHs are the ideal platform for constructing flexible electronic

devices.
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Growing concern regarding the impact of fossil fuels has led to demands for the development of green and

renewable materials for advanced electrochemical energy storage devices. Biopolymers with unique

hierarchical structures and physicochemical properties, serving as an appealing platform for the advancement

of sustainable energy, have found widespread ...

Consequently, there is an urgent demand for flexible energy storage devices (FESDs) to cater to the energy

storage needs of various forms of flexible products. FESDs can be classified into three categories based on

spatial dimension, all of which share the features of excellent electrochemical performance, reliable safety,

and superb flexibility.

Rapidly evolving devices are strongly pushing to develop flexible energy devices as a power source. Flexible

energy storage devices based on an aqueous electrolyte, alternative battery chemistry, is thought to be a

promising power source for such flexible electronics. ... Small molecule-based supramolecular-polymer

double-network hydrogel ...

Hydrogel materials are receiving increasing research interest due to their intriguing structures that consist of a

crosslinked network of polymer chains with interstitial spaces filled with solvent water. This feature endows

the materials with the characteristics of being both wet and soft, making them ideal candidates for electrolyte

materials for flexible energy storage ...

As one of the core components of flexible energy storage devices, electrolytes play an important role in

practical application. Thus, various flexible electrolytes have been designed for flexible energy storage devices

in wearable electronic devices [65, 66]. Among them, environment-adaptable hydrogel electrolytes have a

certain flexibility ...

Since the last decade, the need for deformable electronics exponentially increased, requiring adaptive energy

storage systems, especially batteries and supercapacitors. Thus, the conception and elaboration of new

deformable electrolytes becomes more crucial than ever. Among diverse materials, gel polymer electrolytes

(hydrogels, organogels, and ionogels) ...
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