
Electrochemical energy storage and
photocatalysis

Recent advances and progress in biotemplate catalysts for electrochemical energy storage and conversion.
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Renewable energy sources, such as solar and wind power, are taking up a growing portion of total energy

consumption of human society. Owing to the intermittent and fluctuating power output of these energy

sources, electrochemical energy storage and conversion technologies, such as rechargeable batteries,

electrochemical capacitors, electrolyzers, and fuel cells, are playing ...

Metal-organic frameworks (MOF) are porous materials, which are considered promising materials to meet the

need for advanced electrochemical energy storage devices [7].MOF consists of metal units connected with

organic linkers by strong bonds which build up the open crystalline framework and permanent porous nature

[8], more than 20000 MOFs have ...

Semiconductor-based photocatalysis has received ever-increasing concerns on energy storage and efficient

utilization since Honda-Fujishima discovered the bright and broad future of TiO 2 for photocatalytic water

splitting in 1972. 1 After that, intensive research interests and studies have been devoted to the promising

field, and most of these research efforts have ...

The electrochemical energy storage properties of the nanocomposite are investigated using cyclic

voltammetry, galvanostatic charge/discharge and electrochemical impedance spectroscopy tests.
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After TiO 2 and ZnO-based composites, SnO 2 now plays an important role in photocatalysis. However, the

efficiency of SnO 2 is poor because of strong electron-hole pair recombination and low surface activation sites

for the redox process. Furthermore, SnO 2 has a large bandgap energy (3.36 eV) and is more active in UV

light, but it is ineffective in visible ...

The efficiency with which BiPO 4 can store and release electrical energy is determined by the dielectric

constant and loss tangent [11]. The electrochemical behaviour of BiPO 4 has been investigated, especially in

relation to electrode materials for batteries and electrochemical capacitors. In these applications, reliability and

charge storage ...
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This perspective reviews recent advances in inverse opal structures, how they have been developed, studied

and applied as catalysts, catalyst support materials, as electrode materials for batteries, water splitting

applications, solar-to-fuel conversion and electrochromics, and finally as photonic p ...

1 Introduction. As the main energy source delivered from the extraterrestrial space, solar energy promises to

surpass the annual global energy demand by a large margin. 1 Given the long predicted lifetime of the Sun,

solar energy is also considered the ultimate renewable source that we can harvest on the planet of Earth. 2 The

diurnal and intermittent nature of this energy ...

C 60 composite catalysts have demonstrated significant efficacy in facilitating fundamental electrochemical

energy conversion and storage activities, such as HER, OER ... photocatalysis is widely recognized as a highly

promising technology with the potential to address two critical issues involving the challenge of energy

scarcity and the ...

In recent years, electrochemistry has become an increasingly important field of research in the synthesis of

materials in the nano or microscale, affecting both fundamental research and practical applications

[1].Electrochemistry is a key component of materials science that is used to design materials for particular

purposes, such as energy storage, corrosion ...

SnO 2 has received a lot of attention in recent years because it has great electrochemical, sensing, and optical

properties that could be used to clean the environment, make catalytic support materials, energy storage, and

create gas sensors. Due to its large bandgap energy, photogenerated holes in the n-type semiconductor SnO 2

may have a lot of ...

The electrochemical characteristics of the created NCP were measured using the prepared stock of 5 mg

suspended in 10 mL of DDW and the electrochemical behavior was calculated using the cyclic method (CV).

... and showed how building nanolayers layer by layer allows for easy electron transfer for electronic uses such

as energy storage and ...

This perspective reviews recent advances in inverse opal structures, how they have been developed, studied

and applied as catalysts, catalyst support materials, as electrode materials for batteries, water splitting

applications, solar-to-fuel conversion and electrochromics, and finally as photonic photocatalysts and

photoelectrocatalysts. Abstract This perspective reviews recent ...
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