
Black phosphorus electrochemical
energy storage mechanism

Can black phosphorus be used for energy storage?

Black phosphorus is a potential candidate material for next-generation energy storage devicesand has attracted

tremendous interest because of its advantageous structural and electrochemical properties,including its large

theoretical capacity,high carrier mobility,and low redox potential.

 

What is black phosphorus?

Black phosphorus (BP) is a type of relatively novel and promising material with some outstanding

properties,such as its theoretical specific capacity (2596 mAh/g) being approximately seven times larger than

that of graphite as a negative material for batteries. Phosphorene,a one-layer or several-layer BP,is a type of

two-dimensional material.

 

What are the applications of black phosphorus?

This review specifically highlights the very recent progress in the synthesis and applications of black

phosphorus in the energy process,including secondary battery system,supercapacitor device,and catalysis

reaction.

 

Could black phosphorus open a new chapter for energy materials?

All in all,with persistent attempts by researchers around the world,it is out of questionthat black phosphorus

would not only open a new chapter for a new generation of energy materials but also provide a remarkable

market potential in the foreseeable future. There are no conflicts to declare.

 

What is the specific capacity of black phosphorus?

In particular,black phosphorus has a folded structure,and each P atom can react with three Li or Na atoms to

form Li 3 P and Na 3 P,giving it a very high theoretical specific capacity of 2596 mAh/g[31 ],which is far

more than the graphite negative electrode (372 mAh/g) with its excellent energy storage properties.

 

Is black phosphorus a lithium ion lithiation material?

Black phosphorus (BP),as a typical two-dimensional material,exhibits excellent lithium ion

lithiation/delithiation propertieswhen used in lithium-ion battery energy storage processes,primarily relying on

the intercalation mechanism .

In recent times, few-layer black phosphorus (BP) has attracted tremendous attention as a promising anode

material for sodium-ion batteries due to its particular two-dimensional structure, good electron conductivity,

and high ...

Layered black phosphorus (BP) exhibits several attractive features for high-rate, high-capacity Li storage.

Through a three-electron alloying reaction with Li +, BP can theoretically deliver a gravimetric capacity of

2596 mA&#183;hour ...
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Black phosphorus (BP), as a typical two-dimensional material, exhibits excellent lithium ion

lithiation/delithiation properties when used in lithium-ion battery energy storage ...

The discussed electrochemical energy storage systems involve Li-ion batteries, Na-ion batteries, K-ion

batteries, Li-S batteries and supercapacitors. ... It has to be mentioned here that the charge storage for the

few-layer phosphorene is an intercalation mechanism at low lithium concentration, which would transform

into an alloying process at ...

As opposed to the standard graphite anode used for lithium (Li) ion batteries (LIBs), a standard anode material

for sodium (Na) ion batteries (NIBs) has not yet been reported. Black phosphorus is potentially very attractive

as an anode ...

Black phosphorus quantum dot (BPQD) is a visible-light-responsive semiconductor that has an intrinsic

adjustable direct band gap, high photochemical activity, rich electrostatic accumulation, space and high carrier

mobility, leading to a wide range of studies and applications in optoelectronic devices, photocatalysts, and

energy storage [25 ...

Herein, we present the first review of recent progress in BP-based electrochemical energy storage device. The

preparation and electrochemical properties of black phosphorus, recent advances, potential challenges, and ...

Keywords: 2D black phosphorus; energy storage; instability, passivation; preparation methods. 1. Introduction

... to prepare high-quality 2D nanoflakes at a large scale compared with liquid-phase exfoliation.129 In the

working ...

Besides, the reaction mechanisms of red and black phosphorus in energy storage field are discussed in detail,

respectively. On account of their respective advantages and disadvantages, the targeted designs of ...

In recent years, two-dimensional (2D) materials such as graphene, MXene, MOF, and black phosphorus have

been widely used in various fields such as energy storage, biosensing, and biomedicine due to their significant

specific surface area and rich void structure. In recent years, the number of literatures on the application of 2D

materials in electrochemistry ...

Recently, the intensified research in BP has been motivated not only by its appealing properties, such as

tunable band gap and high carrier mobility, but also by the strong light-matter interactions and lithium storage

...

Herein, an overview of the recent progress of BP based electrochemical energy storage device is presented.

The preparation and electrochemical properties of black phosphorus and its...
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The key factors to evaluate the power supply performances of batteries include energy storage density, power

density, cycling stability and rate capability, which are strongly dependent on the electrode materials [24,

25].Although some good anode materials have been reported [26, 27], exploring high-capacity and long

cycling life anode electrodes for SIBs/KIBs ...

Abstract. Black phosphorus with a long history of ~100 years has recently attracted extraordinary attention

and has become a promising candidate for energy storage and conversion owing to its unique layered

structure, ...

Lithium ion batteries (LIBs) have achieved great success as portable power sources for a wide variety of

electronic devices, such as cellular phones, notebook computers, and camcorders in the past two decades [[1],

[2], [3]].Due to the increasing demands for emerging energy applications [4, 5], the requirements on the

electrochemical performance have greatly ...

To further improve the electrochemical performance of phosphorus, Qian et al. prepared an amorphous

phosphorus/carbon nanocomposite (a-P/C) through ball-milling red phosphorus with conductive carbon black

powders and found that the amorphous phosphorus can fully store reversible 3-Li storage capacity (2355 mA

h/g) with stable cyclability (2119. ...

Black phosphorus (BP) is a type of relatively novel and promising material with some outstanding properties,

such as its theoretical specific capacity (2596 mAh/g) being approximately seven times larger than that of

graphite as a negative material for batteries. Phosphorene, a one-layer or several-layer BP, is a type of

two-dimensional material. BP, ...

Electrochemical test results indicated that the BP-G composites showed a better electrochemical performance

than pure graphite, but the content of black phosphorus in the composites is not the higher the better, the BP-G

composite with 10 % BP (BP 0.1 -G) exhibited the best performance, which had a reversible specific capacity

of 515.6 ...

Black phosphorus is a potential candidate material for next-generation energy storage devices and has

attracted tremendous interest because of its advantageous structural and electrochemical properties, including

its large theoretical capacity, high carrier mobility, ...

This review begins with different mechanisms of energy storage, giving a brief idea regarding how to design

and develop different materials to achieve proper electrodes in the pursuit of high-energy density

supercapacitor without compromising its stability. ... Recent advances in black phosphorus-based

electrochemical sensors: A review ...

Here, this review highlights the recent experimental and theoretical progress of BP-based electrodes and

electrocatalysts. The latest recent ...
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?,(BPQDs)Ti 3 C 2(TNSs),(DMES)BPQD / TNS? ...

Design of Black Phosphorous Derivatives with Excellent Stability and Ion-Kinetics for Alkali Metal-Ion

Battery ... LIBs are deemed as the next generation batteries due to the similar electrochemical properties of

alkali metal and the energy storage mechanism with LIBs, [1], [2], [3] as well as low cost and natural

abundance of sodium/potassium ...

Black phosphorus (BP) has emerged to be a promising material in various fields like material science,

condensed matter physics, chemistry, etc. Bearing the properties like narrow and direct band gaps, remarkable

flexibility, high conductivity, electron mobility, and theoretical capacity, along with an anisotropic structure

opens doors for BP in the field of energy storage ...

Black phosphorus-based materials for energy storage and electrocatalytic applications, Xiong-Xiong Xue,

Haiyu Meng, Zongyu Huang, Yexin Feng, Xiang Qi ... the BP-ASSA devices achieved outstanding ...

Two-dimensional black phosphorus (2D BP), well known as phosphorene, has triggered tremendous attention

since the first discovery in 2014. The unique puckered monolayer structure endows 2D BP intriguing ...

The Mechanism of Lithium/Sodium Storage. Red phosphorus and black phosphorus anodes have very similar

lithiation/sodiation reaction mechanism, both of which can form Li 3 P/Na 3 P in a fully discharged state, thus

having a high theoretical specific capacity of 2596 mAh/g [59,60,61].Unlike lithiation in red phosphorus,

which only involves a one-step ...

Black phosphorus with a long history of ~100 years has recently attracted extraordinary attention and has

become a promising candidate for energy storage and conversion owing to its unique layered structure,

impressive carrier ...

Abstract. Black phosphorus is a potential candidate material for next-generation energy storage devices and

has attracted tremendous interest because of its advantageous structural and electrochemical properties,

including its large theoretical capacity, high carrier mobility, and low redox potential. However, its practical

applicability has remained low owing to its difficult of ...

Black phosphorus (BP) is rediscovered as a 2D layered material. ... . 8 Numerous laboratory results

demonstrate the potential of graphene in transforming the landscape of current electrochemical energy storage

devices ...

Two-dimensional black phosphorus (2D BP), an emerging material, has aroused tremendous interest once

discovered. This is due to the fact that it integrates unprecedented properties of other 2D materials, such as

tunable bandgap structures, outstanding electrochemical properties, anisotropic mechanical, thermodynamic,
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and photoelectric properties, making it of ...

The preparation and electrochemical properties of black phosphorus, recent advances, potential challenges,

and relevant perspectives in electrochemical ...
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