
mESC-IS 2021,   5th  Int. Symposium on Materials for Energy Storage and Conversion                              Akyaka, Mugla  
   

Nano Silicon Powder Reinforced Carbon Anodes for High Capacity Lithium    

Ion Battery 
 

Salman Ahmad1, Mahmud Tokur2, Tugrul Cetinkaya3, Hatem Akbulut4 

 
1Sakarya University, Institute of Natural Sciences, Nanoscience and Nanoengineering Department, Esentepe Campus 54187, Sakarya, Turkey 

2Sakarya University Research, Development, and Application Center (SARGEM), Esentepe Campus, 54187 Sakarya, Turkey 
3Sakarya University, Engineering Faculty, Department of Metallurgical and Materials Engineering, Esentepe Campus, 54187 Sakarya, 

Turkey 

4NESSTEC Energy & Surface Technology A.S., Technology Development Zones, 54050, Sakarya University, Sakarya, Turkey 

 
Abstract: Storage devices are the best alternatives to the 

increased energy demand around the world. The potential 

usage of Li-ion batteries in electric vehicles, Solar panels, 

cellular phones, laptops and many other electronic devices 

are inspiring but lacks improved power and energy density in 

high power applications. In this regard, the choice of 

electrode material greatly effects the performance of the 

battery. Typically, graphite is considered as a preferred anode 

candidate, but its low specific capacity limits its uses and 

alternatively, Silicon (Si) may offer the best theoretical 

capacity. The current study aims to attain a Nanocomposite 

anode material by adding different quantities of nano silicon 

powder into a graphite slurry to increase the specific capacity 

of graphite. The optimized Nanocomposite anode has utilized 

as an anode material against lithium to determine the capacity 

in a half cell system. Furthermore, using an 8-channel Battery 

Testing System and Data Analysis (BTSDA), the 

electrochemical characterization for different current rates 

(C/10, C/5, C, 2C) is performed. Our analysis revealed that 

by increasing Si content [5%, 10%, and 15%], the discharge 

capacity increased and remained stable with different 

iterations. On the other hand, higher current rates causes 

instability and quick capacity decline. Conclusively, the 

addition of Si into a graphite has shown an enhanced capacity 

compare to bare graphite. Furthermore, examining the 

optimal current value and voltage window of anode material 

needs to be investigated to determine its potential use for 

different purposes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure-1 SEM images before and after electrochemical 

testing 
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