
Influencing factors of electric double
layer capacitors

What is the capacitance mechanism of electric double layer capacitors?

Binoy K. Saikia,in Journal of Energy Storage,2022 The capacitance mechanism of Electric Double Layer

Capacitors is similar to that of dielectric capacitors. In conventional capacitors,energy is stored by the

accumulation of charges on two parallel metal electrodes which separated by dielectric medium with a

potential difference between them.

 

Why is the total capacitance of a double-layer capacitor a polarity?

Because an electrochemical capacitor is composed out of two electrodes,electric charge in the Helmholtz layer

at one electrode is mirrored(with opposite polarity) in the second Helmholtz layer at the second electrode.

Therefore,the total capacitance value of a double-layer capacitor is the result of two capacitors connected in

series.

 

What is electric double layer capacitor (EDLC)?

Electric double layer capacitor (EDLC) [1,2]is the electric energy storage systembased on charge-discharge

process (electrosorption) in an electric double layer on porous electrodes,which are used as memory back-up

devices because of their high cycle efficiencies and their long life-cycles. A schematic illustration of EDLC is

shown in Fig. 1.

 

What is the utilizable capacitance of electrochemical double layer capacitors (EDLCs)?

The utilizable capacitance of Electrochemical Double Layer Capacitors (EDLCs) is a function of the

frequency at which they are operatedand this is strongly dependent on the construction and physical

parameters of the device. We simulate the dynamic behavior of an EDLC using a spatially resolved model

based on the porous electrode theory.

 

Why do supercapacitors have a higher capacitance?

The thickness of the double layer reflects the electric double layer capacitor (EDLC). The deeper the electric

double layer,the higher capacitance behavior is observed. Supercapacitors can be systematized into two major

sorts of EDLCs and pseudocapacitors depending on the charge storage mechanism.

 

How does ion concentration affect the capacitance of electric double layer capacitors?

It has been reported that the capacitance of electric double layer capacitors is proportionalto the ion

concentration and 1/thickness of the double-layer and that the ion concentration is affected by the voltage

between two electrodes and the polarization of the carbon electrodes.

Factors that influence electrode process kinetics, apart from the stirring, are: temperature (influencing

viscosity, reaction rate), electrode properties (structure, energies of bonds) and ...
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A dynamic multi-scale model of an Electric Double Layer Capacitor (EDLC) was developed and used for the

evaluation of the EDLC performance. The performance was ...

Electric double layer capacitor (EDLC) [1, 2] is the electric energy storage system based on charge-discharge

process (electrosorption) in an electric double layer on porous electrodes, which are used as memory back-up

devices because of their high cycle efficiencies and their long life-cycles.A schematic illustration of EDLC is

shown in Fig. 1.

Supercapacitors are of three major types: electric double-layer capacitors (EDLCs), pseudocapacitor, and

hybrid supercapacitors, categorized based on the charge storage mechanism. ... Working principle of an

electrochemical double-layer capacitor. (B) Factors influencing the performance of a supercapacitor [18].

Although the electric double-cylinder capacitor model assumes a cylindrical pore geometry for micropores, it

is supposed that micropores in carbon materials are rather slit ...

Variations in temperature play a substantial role in influencing the electrochemical performance of electric

double-layer capacitors (EDLCs). Lower temperatures limit the ...

The introduction of pseudo capacitance effects through additives can achieve higher energy densities

compared to conventional double-layer capacitors. In summary, ...
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Double-layer capacitance is the important characteristic of the electrical double layer [1] [2] which appears at

the interface between a surface and a fluid (for example, between a conductive electrode and an adjacent

liquid electrolyte).At this boundary two layers of electric charge with opposing polarity form, one at the

surface of the electrode, and one in the electrolyte.

Here, we briefly review the factors that influence the energy density of supercapacitors. Furthermore, possible

pathways for enhancing the energy density via improving capacitance and working ...

Electrochemical double layer capacitors (EDLCs), which belong to the supercapacitors, are emerging energy

storage devices that offer the benefits of high power density, long cycle life, ...
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