
Review carbon onions for
electrochemical energy storage

Are carbon onions electrode materials?

This review provides a critical discussion of the electrochemical properties of different types of carbon onions

as electrode materials. It also compares the general advantages and disadvantages of different carbon onion

synthesis methods.

 

What are the physical and chemical properties of carbon onions?

The physical and chemical properties of carbon onions,in particular nanodiamond-derived carbon onions,are

described with emphasis on those parameters especially important for electrochemical energy storage

systems,including the structure,conductivity,and porosity.

 

Why do onions improve electrochemical performance?

They attributed this improvement in the electrochemical performance of the onion like endohedral (Ni,Fe)

carbon due to the graphitic nature and the pseudocapacitance mechanismoccurring between the surface groups

like oxygen and nitrogen through the faradaic reaction on the surface of the electrode respectively [290 ].

 

What are carbon onions used for?

The vast majority of electrochemical applications of carbon onions relates to their use for supercapacitor

electrodesas an active material,conductive additive,or substrate for redox-hybrid systems. In contrast,only a

few studies have investigated their use as anode materials for battery systems,such as lithium ion batteries.

 

Are carbon onions a supercapacitor electrode?

Carbon onions as supercapacitor electrodematerials present a superior rate handling behavior but suffer from a

comparatively low specific energy. To overcome this issue,composites with metal oxides,conducting

polymers,other redox species,as well as creation of surface functional groups can be used to induce the redox

activity of carbon onions.

 

What influences the electrical conductivity of carbon onion electrodes?

The electrical conductivity of carbon onion electrodes is influenced by the intrinsic electrical conductivity of

the material, the degree of particle sintering, the particle arrangement and compaction, as well as the electrode

preparation (e.g., use of binder vs. binder-free electrodes).

Carbon-based energy storage electrode materials are highly promising for energy storage because of their wide

source of raw materials, stable structure and excellent electrical conductivity.Onion-like fullerenes (OLFs)

have a unique quasi-spherical concentric fullerene structure, which is an ideal matrix for redox-active

substances, and can effectively improve the ...
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with tunable structure. The combination of highly accessible outer surface, high interparticle pore volume and

high electrical conductivity has made carbon onions highly attractive for electrochemical applications. In

particular ...

[3] McDonough J. K. and Gogotsi Y. 2013 Carbon Onions: Synthesis and Electrochemical Applications

Electrochem. Soc. Interface 22 61. Crossref; Google Scholar [4] Zeiger M., Jackel N., Mochalin V. N. and

Presser V. 2016 Review: carbon onions for electrochemical energy storage Journal of Materials Chemistry A 4

3172. Crossref; Google ...

Review: carbon onions for electrochemical energy storage: This is a critical discussion on the electrochemical

attributes of various types of CNOs used in electrodes. Its main focus is on the supercapacitors'' subject. The

advantages and drawbacks of CNO synthesis methods were discussed.

This review provides a critical discussion of the electrochemical properties of different types of carbon onions

as electrode materials. It also compares the general advantages and disadvantages of different carbon onion

synthesis methods. ... are described with emphasis on those parameters especially important for

electrochemical energy ...

Development of harvesting and using clean and sustainable energy techniques has become one of the most

challenging in energy management to meet the growing global energy demands. 18 New nanotechnologies and

materials have been demonstrated for energy-related fields including energy storage (eg, batteries) and

conversion (eg, electrocatalysis ...

Since the final application of dispersed carbon inks is potential electrochemical energy storage devices, the

OLC was tested in a supercapacitor device at each stage of processing. ... Mochalin V. N. and Presser V. 2016

Review: carbon onions for electrochemical energy storage Journal of Materials Chemistry A 4 3172. Go to

reference in article ...

Key Words: Electrochemical energy storage; Carbon-based materials; Different dimensions; Lithium-ion

batteries 1 Introduction With the rapid economic development, traditional fossil fuels are further depleting,

which leads to the urgent development and utilization of new sustainable energy sources such as wind, water

and solar energy[1-2 ...

Upcycling plastic waste to carbon materials for electrochemical energy storage and conversion. Author links

open overlay panel Mingkun Jiang, Xiali Wang, Wanlong Xi, Hexin Zhou, ... Transforming plastic waste into

porous carbon for capturing carbon dioxide: a review. Energies, 14 (2021), p. 8421. Crossref View in Scopus

Google Scholar [19]

Few standard purification procedures like acid refluxing, calcination, ultrasonic etc., have proved to be

successful in converting metal encapsulated carbon nano onions to Hollow carbon nano onions (HCOs) [ 53,
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154, 157, 158] respectively.

The review is focus on the 0-dimensional carbon nanomaterials (fullerenes, carbon quantum dots, graphene

quantum dots, and "small" carbon nano-onions) in the electrochemical energy storage. Their unique properties

beneficial for batteries and supercapacitors application are the result of their small and controllable size,

ranging from 1 to ...

In this review, we summarize the research progress of NC derived materials in electrochemical energy storage.

Specifically, we first introduce various synthesis methods based on NC and the pretreatment process to

increase the conductivity. Then we focus on the specific application of NC in electrochemical energy storage

devices.

Efficient and adaptable energy storage has emerged as a key enabling technology for the large scale utilization

of renewable energy from sustainable ("green") sources, such as solar or wind power. 10,11 Carbon

nanomaterials and hybrids have been at the focal point of many electrochemical energy storage technologies,

12,13 as exemplified by ...

Carbon nano onions (CNOs) are carbonaceous nanostructures composed of multiple concentric shells of

fullerenes. These cage-within-cage structures remain as one of the most exciting and fascinating carbon forms,

along with graphene and its derivatives, due to their unique chemical and physical properties. The

Review: carbon onions for electrochemical energy storage. J. Mater. Chem., 4 (9) (2016), pp. 3172-3196,

10.1039/C5TA08295A. View in Scopus Google Scholar ... Alternative binders for sustainable electrochemical

energy storage-the transition to aqueous electrode processing and bio-derived polymers. Energy Environ. Sci.,

11 ...

The present review offers readers with an update over current and novel developments of carbon nano onions

(CNOs) in recent years. Here we concisely detailed out the synthesis routes, growth mechanism in different

synthetic routes, purification methods, chemical, electronic, optical, electro-magnetic and tribological

properties, applications in energy storage ...

Electric double layer capacitors, also called supercapacitors, ultracapacitors, and electrochemical capacitors,

are gaining increasing popularity in high power energy storage applications. Novel carbon materials with high

surface area, high electrical conductivity, as well as a range of shapes, sizes and pore size distributions are

being constantly developed and tested ...

In order to increase the specific capacity (and specific capacitance) of porous carbon electrodes, their surface

can be functionalized to induce a reversible pseudocapacitive reactions as an additional charge storage

mechanism [20], [21].At the same time, many functional groups are unstable and have adverse effects on the

reliability of capacitors, causing self ...
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We discuss the impact of microstructural defects, pore size distribution, pore tortuosity, chemistry and

functional groups on the carbon surface, nanoscale curvature, and carbon-electrolyte interfacial energy.

Finally, we review state-of-the art commercial large scale applications of supercapacitors, including their use

in smart grids and ...

Well-graphitized carbon nano onions anchored on graphene sheets were synthesized via a simple, inexpensive,

and environmentally-friendly bottom-up approach. ... The evaluation of electrochemical energy storage

properties of the material synthesized indicated the areal capacitance of 14.5 mF cm -2, which is higher than

those reported before ...

Porous carbons are widely used in the field of electrochemical energy storage due to their light weight, large

specific surface area, high electronic conductivity and structural stability. ... 323-336. [7] Wang L, Hu X.

Recent Advances in porous carbon materials for electrochemical energy storage[J]. Chemistry - An Asian

Journal, 2018, 13: 1518 ...

For efficient energy storage, Co 3 O 4 @nickel foam exhibiting a plate-like (p-Co 3 O 4) and grass-like (g-Co

3 O 4) nanostructure were prepared as binder-free supercapacitor electrode materials.The electrochemical

performance of the electrodes was tested using a redox-additive electrolyte (RAE). The homogeneously grown

grass-like nanostructure (g-Co 3 O 4) ...

However, due to the purely EDL-based charge storage mechanism in only carbon-based ESCs, the achievable

energy density is low and hardly meets the high energy density demanding applications. ... carbide- and

template-derived carbons, 7 carbon fabrics, nanotubes, fibers, 9 nanohorns, 10 onions, 11 and graphene 12 can

be listed. 1.2 EDLC-based ...

Review: carbon onions for electrochemical energy storage M. Zeiger, N. J&#228;ckel, V. N. Mochalin and V.

Presser, J. Mater em. A, 2016, 4, 3172 DOI: 10.1039/C5TA08295A . This article is licensed under a Creative

Commons Attribution 3.0 Unported Licence. You can use material from this article in other publications

without requesting further permissions from the RSC, provided ...
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