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         Energy storage is essential for maintaining greener 

energy operations that include the generation and the use of 

renewable energy. By means of its high energy density, 

lithium-ion batteries play a key role in a variety of energy 

storage systems. Lithium-ion batteries have come a long way 

since they were invented, and thanks to this technology, 

portable electronic devices and electric vehicles have become 

widespread. Nonetheless, currently used electrode materials 

have approached their limits and active materials with higher 

energy density are needed, especially for the future of electric 

vehicles. On the anode side, silicon is considered as a 

promising alternative, since it has ten times higher theoretical 

capacity compared to graphite, the existing anode material 

[1]. However, the commercialization of Si is hampered by the 

high cost of battery grade Si and pulverization of the 

electrode due to substantial volume fluctuations (300 %), 

resulting in poor cycle stability during discharge and charge. 

         In this work, usability of photovoltaic industry waste 

derived silicon is investigated as a cheap and advanced anode 

active material for Li-ion batteries. By this way, it is possible 

to increase industrial efficiency of sources through the well-

integrated production of two relevant technologies: solar cells 

and rechargeable batteries. Indeed, silicon wafers of 

photovoltaic cells are produced by sawing a silicon ingot into 

extremely thin slices with the help of a diamond wire. During 

this process, almost half of the material is lost as micro-chips 

of silicon, flushed by a sawing liquid. The discarded sludge is 

composed of the saw dust and polyethylene glycol (PEG) as 

sawing liquid. The waste sediment (i.e. kerf) is pretreated 

with acetone and sulfuric acid to remove impurities. 

Resultant powder is mildly grinded with ball-mill and then 

characterized via various techniques including X-Ray 

Diffraction (XRD), Inductively Coupled Plasma Mass 

Spectrometry (ICP-MS) and Laser Diffraction. XRD (Figure 

1) and ICP analysis confirmed that the resultant powder is 

crystalline, battery grade Si. Average particle size of the 

product is also determined by Laser Diffraction analysis, as 

0.176 μm (Figure 2). 
         The successor study is currently being conducted to 

overcome the other drawback of the Si anode material: poor 

cycling stability. Perpetual and large volume variations do 

not only pulverize the active material, but also forms new 

surfaces on which SEI will form. As a consequence, 

continuous SEI formation irreversibly consumes the lithium 

in the cell and causes the capacity to decline [2]. Facile pre-

lithiation strategy is applied to the Si active material to 

resolve aforementioned issues. The strategy involves air 

oxidation of Si to form Si@SiOx core-shell structure and 

further selective lithiation of the surface oxide layer to form 

Si@Li2SiO3 composite within Li3PO4 matrix.  

 

 
 

Figure 1: XRD spectrums of the treated kerf and c-Si. 

 

 

 

 

 
 

Figure 2: Particle size distribution of the produced active 

material. 
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