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Abstract  

 

The main shortcoming of modern supercapacitors is 

their low specific capacitance. The main issue that 

engineers and scientists designing supercapacitors are 

facing with is to find the ways how to improve 

specific capacitance and increase the energy density 

of devices. 

 One way to enhance the specific capacity is by 

increasing the content of the active material (porous 

carbon and electrolyte) relative to passive materials 

(separator, binder, current collectors and packaging) 

in supercapacitor electrodes.  

The increase of active materials in the electrodes and 

maintaining their electrochemical and mechanical 

properties at the same time, in practice can be 

achieved by using thicker electrodes without 

changing the current collectors or separators.  

However, a saturation effect leads to a decrease in 

specific capacitance with increasing electrode 

thickness. Also, to maintain the mechanical properties 

of thick electrodes, it is necessary to increase the 

content of the binder, which leads to a decrease in the 

concentration of the active material. Passive materials 

do not contribute to the energy storage by the 

supercapacitor but affect its specific characteristics. 

 Herein we report about the effect of all the above 

factors on the specific capacitance of supercapacitor 

devices.  

We show that electrodes with up to 1 mm thickness 

(compared to 50-200 microns in commercial devices) 

can be manufactured when coarse-grained activated 

or carbide-derived carbon is used. 

 An analytical expression connecting the dimensions 

of passive elements of the electrochemical system and 

the parameters describing the specific capacitance as 

a function of thickness of the carbon electrode is 

obtained. Experimental studies of the dependence of 

specific capacitance on the thickness of carbon-based 

electrodes have been carried out.  

The obtained experimental data are in good 

agreement with the model predictions. 
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