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Is nitrogen-doped activated carbon suitable for high-performance supercapacitors?

The convenient and high-performance synthesis strategy of this method produces a unique nitrogen-doped

activated carbon with high SSA,which has great potentialin practical energy storage applications for

high-performance supercapacitors. 2. Experimental

 

Why is nitrogen-doped activated carbon supercapacitor cell a superior electrochemical performance?

The superior electrochemical performance of nitrogen-doped activated carbon supercapacitor cell is due to the

large accessible surface areawith hierarchical pores,improved surface wettability and pseudo capacitance

property offered by heteroatom doping,and enhanced electrical conductivity .

 

Can nitrogen doping and heat treatment improve the supercapacitor behavior?

In conclusion,the nitrogen doping and heat treatment can significantly enhance the supercapacitor behaviorof

the commercial activated carbon material,providing efficient and low-cost material for supercapacitor

applications. Fig. 4. Electrochemical measurements of NAC and AC samples in 1M H 2 SO 4 electrolyte.

 

What is the bottleneck of supercapacitor performance?

The bottleneck of supercapacitor (SCs) performance is mainly due to its low energy density,,. Porous carbon

materials have wide sources,high specific surface area (SBET),well-developed pore structure and can undergo

simple preparation process. Therefore,they play a leading role in SCs .

 

Does nitrogen doped activated carbon have higher charge storage capacity?

The results show that the nitrogen doped activated carbon with high SSA has higher charge storage

capacity,which may be due to the doping of nitrogen atoms improving surface wettability and electrical

conductivity.

 

Does nitrogen doping improve the cycling stability of activated carbon?

Compared with the sample without nitrogen doping,the specific capacity retention is increased by

26.9%,which shows that nitrogen doped activated carbon has better cycle stability. Nitrogen doping and high

SSA can also improve the specific capacity and cycling stability of carbon materials.

Massive preparation strategies are of great importance for preparing low cost materials with good performance

for supercapacitor applications. Herein, we developed a novel double crucible ...

An uninterruptible power supply (UPS) system based on supercapacitor and liquid nitrogen (LN 2)

hybridization is first introduced in this paper.Of the newly designed UPS, the supercapacitor reacts

instantaneously once the main supply fails, and it also starts the LN 2 power system to produce continuing

electricity for the customer. This hybrid UPS system is of ...
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This kind of supercapacitors should reach higher nominal voltage along with higher volumetric and

gravimetric energy density than conventional EDLC supercapacitors. Most of today''s supercapacitors have

capacity over several thousands Farads and can provide charge-discharge currents in the range from tenths to

hundredths of Amperes.

In conclusion, we demonstrated that nitrogen-doped porous carbon (NPC) materials for application in

supercapacitors can be prepared from flour using a massive and low-cost double ...

Low-cost nitrogen-doped activated carbon prepared by polyethylenimine (PEI) with a convenient method for

supercapacitor application ... (EDX) images was performed on FEI Tecnai F30 transmission electron

microscope operating at an acceleration voltage of 200 kV. X-ray photoelectron spectra (XPS) were obtained

using Al Ka (hn &#188; 1486.6 eV ...

This work employs a non-corrosive and non-toxic molten salt combination of NaCl and KCl as an activation

agent in an air environment to synthesize nitrogen-doped hierarchical porous carbon from ...

material cost than most carbon materials and conductive polymers, simple synthesis and high theoretical tanta-

um l ce n a t i c a p a c 9 12 . However, due to the morphology collapse and reduced ...

Low-cost and massive preparation of nitrogen-doped porous carbon for supercapacitor application+. Yanxia

Hao ab, Feng Xu ab, Meng Qian ab, Jijian Xu a, Wei Zhao a and Fuqiang Huang * ac a State Key Laboratory

of High Performance Ceramics and Superfine Microstructure, Shanghai Institute of Ceramics, Chinese

Academy of Sciences, Shanghai 200050, P. R. China.

Supercapacitors have attracted wide interest among researchers nowadays because they provide high power

density with long cycle stability [1].They can be used as energy storage devices in electric vehicles,

uninterruptible power supply (UPS), portable electronic devices and pulse laser techniques [2]  was proved

that the performance of the ...

Supercapacitor is becoming an increasingly important electrochemical energy storage device due to its highly

efficient charge storage behavior [1]. High power density is the main advantage of supercapacitors as it allows

for storing and releasing energy in a rather short time, such as storing the largely fluctuated electricity

generated from ...

Graphene, two-dimensional sp 2-hybridized carbon, has received considerable attention due to its high surface

area, unique electrical and mechanical properties [10], [11], [12].The potential of graphene as a supercapacitor

electrode material has been demonstrated [13].Reduced graphene oxide (RGO) derived from graphite oxide

(GO) has been primarily ...
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Generally, the electrochemical reaction in supercapacitors takes place between the electrode surface and the

electrolyte interface according to the following equation: E = 1/2 CV 2 [10].The energy density (E) of a

supercapacitor is dependent on its nominal open voltage window (V) and capacitance (C).Various approaches

have been developed to enhance the ...

Environmental-friendly and low-cost biomass-derived materials have been attracted many attentions to

produce porous activated carbon (AC) with high surface area for supercapacitor (SC) application. In this

study, rice straw (RS), an agricultural waste, is used to prepare ACs with a two-step process of carbonization

and KOH activation.

Supercapacitors represent an energy storage device that bridges the gap between traditional batteries and

capacitors [11].Moreover, their development can be traced back to the 1970s [12].They are considered a vital

component of future energy storage systems due to their high power density, long cycle life, rapid charge and

discharge capabilities, and high current ...

Given their exceptionally high power density and long cycle life, supercapacitors (SCs) demonstrate good

foreground in the areas of electric vehicles, electronic devices, smart grid system, and large-scale new energy

storage power station [1], [2].However, the currently used SCs often suffer from low energy density,

remarkably hampering their extensive practical ...

Graphene nanomaterials functionalized with oxygen groups [graphene oxide (GO) and reduced GO (rGO)] are

either doped with element nitrogen or nitrogen-containing aromatic moieties followed by the investigation ...

In order to enhance the properties of porous carbon, many researchers have used non-metallic heteroatoms to

modify their surfaces, such as N [7], O [8], F [9], P [10], S [11] and so on.The introduction of heteroatoms not

only provides more active sites, which is conducive to the adsorption of electrolyte ions, heavy metal ions and

CO 2 gas molecules, etc., but also ...

ABSTRACT. This article reports a strategy to use nitrogen-doped carbon materials as electrodes for

supercapacitors. Depending on the carbon precursor, the porous structure is changed with specific surface area

reached up to 2270 m 2 g -1.The capacitance of carbon materials used as electrodes is related strictly to pore

size.

Herein, we demonstrate a convenient and efficient method to modify commercial AC material using

polyethylenimine (PEI). Nitrogen atoms are successfully doped in AC material by simple mixing and

high-temperature treatment procedure. The as-prepared nitrogen-doped ...

In recent years, a great deal of research has been carried out by using various raw materials to prepare low cost

and high-performance carbon materials, includes wood [5], leaves [6], [7], cornhusk [8], cotton [9], sunflower

marrow [10], sliced bread [11], sakura petals [12], and egg white [13].For example, Sun et al. fabricated
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lignin-based carbon nanofibers from ...

Providing a convenient and high-performance strategy to synthesize nitrogen-doped interconnected porous

activated carbon with high-SSA. Specific surface area is high. N-doped ...

In this paper, we reported a simple and effective strategy to prepare N-doped activated carbon for

supercapacitor electrodes and CO 2 capture. The activation and nitrogen functionalization of the carbonaceous

material (pine sawdust) are realized in one step by NH 3 activation coupled with air treatment. The role of air

oxidant in the NH 3 activation process is ...

biomass feedstock is prioritized for cost-effective and sustainable supercapacitor electrode design. A

cost-effective three- dimensional (3D) porous honeycomb carbon is ...

Among MOFs, nitrogenous MOFs (self-assembled metal ions/clusters by nitrogen-containing organic ligands)

are considered as one of the most promising electrode materials for supercapacitor applications owing to their

ultrahigh specific surface area (SSA), wide pore-size distribution, adjustable crystal structure and morphology,

open metal sites ...

Moreover, they are cost-effective and abundantly available in nature. 65, 66. 2.2 Incorporation of pores and

their importance. ... For instance, supercapacitors based on nitrogen-doped carbon materials have promising

potential in wearable, flexible, and stretchable electronics applications. Future research could further develop

and optimise ...

high level of nitrogen-doping (6.5%) can be realized by intro-ducing LiNO 3 as nitrogen source. The

optimized nitrogen-doped porous carbon delivered a maximum capacitance of 261Fg 1atacurrentdensityof1Ag

in1MH 2SO 4 electrolyte. Hence, porous carbon synthesized by this method can be regarded as a potential

electrode material for supercapacitors ...

Supercapacitors are promising energy devices for electrochemical energy storage, which play a significant role

in the management of renewable electric...

Nitrogen/oxygen co-doped carbon spheres with wrinkled nanocages (NOCN) were successfully synthesized

using dendritic fibrous nanosilica (DFNS) as sacrificial solid template, glucose as a carbon source, and

melamine as the nitrogen source.

A battery price of EUR 500/kWh and a supercapacitor price of EUR 10,000/kWh are assumed. Improvement

of the power factor correction in machine tools But today the high energy costs and the decrease of

supercapacitor prices allow to raise the efficiency of machine tools, on condition that the supercapacitors are

optimally dimensioned [10].
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Renewable and environmentally benign biomass feedstock is prioritized for cost-effective and sustainable

supercapacitor electrode design. A cost-effective three-dimensional ...

Supercapacitors have the advantages of high-power density, fast charging speed, long cycle life, etc., and have

huge application potential in the field of new energy [1], [2], [3].As the core component of a supercapacitor,

the electrode material determines its overall electrochemical performance [4].High specific surface area (SSA)

can provide a large number ...
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