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Lithium-ion batteries have a wide range of uses, from 

transportation to defense industry, from daily use to space 

applications. The widespread use of consumer electronics day 

by day increases the need for this technology. In short, these 

energy sources, which allow us to live in almost every point 

of our lives without the need for binding factors such as 

cables, have become the most important part of our lives. For 

this reason, energy storage technologies are now extremely 

important strategic topics. Of course, this technology, which 

dominates our lives so much, has many limitations that need 

to be overcome. Low cycle life due to poor electrochemical 

efficiency of electrode materials is one of these limitations. 

At the same time, energy density constraints are also an 

obstacle to many technological developments. Therefore, it 

has become inevitable to find materials with higher capacity 

and higher cycle life and to develop production techniques in 

order to meet the demands. There are many strategies to 

improve these parameters. The main ones are to use active 

materials with high capacity and to develop production 

techniques to increase energy density.  

Within the scope of this study, NMC cathode chemistry has 

been selected. As the anode, graphite-based anode material, 

which has not yet a commercial alternative, has been chosen. 

Capacity, energy density and cycle life values that will 

emerge after a standard production process will be improved. 

In order to increase the efficiency of the battery, much more 

effective contributions will be provided in a much cheaper 

and simpler way by manipulating the simple parameters in 

the production processes instead of changing the chemistry. 

Surface differences, non-homogeneous distribution and high 

or low thickness values that occur during the production of 

electrodes directly affect the performance of the battery. 

Because the application method is to be dispersed in liquid 

solution and covered and dried, it becomes difficult to control 

the surface properties during each wetting and drying. For 

this reason, it is very important to interfere with the surface 

after coating.  

Commercial NMC cathodes and graphite anodes will be 

prepared for pouch cell sizes and physical and 

electrochemical characterizations will be carried out before 

and after calendaring. The electrodes will be prepared in 

certain thicknesses and calendered at 15%, 30%, 45% rates. 

Thickness changes, surface tensions and porosity changes 

will be compared. The surface morphology of the produced 

electrodes was characterized using Field-emission scanning 

electron microscopy (FESEM), and Energy dispersive 

spectroscopy (EDS) was conducted to understand the 

elemental surface composition of composites. The structures 

of the composites were characterized using X-ray diffraction 

(XRD) patterns and Raman spectroscopy. The 

electrochemical performance of the full cell was investigated 

by charge/discharge and cyclic voltammetry tests from 2.7V 

to 4.3V in pouch cells.  
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