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Lithium ion batteries has high capacity, high energy 

density and long cycle life. However, current lithium ion 

batteries have not meet the demand of constantly evolving 

technology. The main reason for this is that the limited 

capacity of transition metal oxides and graphite, which are 

mostly using in state of the art lithium ion batteries. 

Without any doubt, lithium metal is one of the most 

attractive anode material for lithium ion batteries. 

Nevertheless, lithium metal is very sensitive to air or water 

and causes swelling and explosion in lithium-ion batteries. 

Therefore, researchers make great effort to commercialize 

the Lithium-Sulfur technology, which has a much higher 

theoretical capacity (~10 times) and energy density (~5 

times) than lithium ion technology. 

Lithium sulfur batteries have a promising future beyond 

lithium-ion battery technology due to their high theoretical 

specific capacity (1,675 mAh/g), high energy density 

(2567 Wh/kg), long cycle life ,low cost and 

environmentally friendly nature due to non-toxicity of the 

sulfur cathode material. In a main lithium sulfur battery, 

Lithium metal at the anode consists of sulfur, carbon, 

binder, organic electrolyte and a porous separator at the 

cathode. Both Lithium and sulfur have high theoretical 

specific capacities of 3860 mAh/g and 1675 mAh/g, 

respectively. is another expression of longer-lasting 

energy use than lithium-ion batteries. 

 

Although there are many advantages in lithium sulfur 

batteries, there are many challenges such as the 

precipitation of reaction materials on the cathode surface, 

the shuttle effect due to the migration of polysulfides 

formed during charging to the anode, and finally the 

volume change of sulfur based cathodes. All these 

mentioned problems further decrease already low 

electronic conductivity of the cell and rapid decrease in 

capacity. 

 

In this study, in order to decrease the several problems of 

lithium metal, Lithium/Silicon based alloy anode materials 

will be produced. The surface morphology of the produced 

electrodes will characterized using Field-emission 

scanning electron microscopy (FESEM), and Energy 

dispersive spectroscopy (EDS) in order to understand the 

 
elemental surface composition of composites. The 

structures of the composites will characterized using X-ray 

diffraction (XRD) patterns and Raman spectroscopy. The 

electrochemical performance of the produced Si-Li 

electrodes will investigated by charge/discharge and cyclic 

voltammetry tests from in CR2016 test cells. The 

resistances of the cells will investigated using ac 

impedance technique (EIS). This study could contribute to 

improvements in Li-S battery technology. 
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