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Recycling of spent lithium-ion batteries has attracted wide 

attention because of their high content of valuable and 

hazardous metals. One of the difficulties for effective metal 

recovery is the separation of different metals from the 

solution after leaching. In my research, a full 

hydrometallurgical process is being developed to selectively 

recover valuable metals (Ni, Co, Li and Mn) from cathode 

scrap of spent lithium ion batteries.  

 

Currently, pyrometallurgical and hydrometallurgical 

processes are the main technologies for recycling metals from 

spent LiBs and other waste streams. A typical pyrometallurgy 

process involves high temperature burning of organic 

materials, reduction and smelting of metal/oxides, refining 

and separation of cobalt after leaching. Lithium is lost in slag 

because of its high reactivity and it will be pretty much 

difficult to be recovered. Hydrometallurgical method is 

recently considered as a favoured technology for spent LiBs 

recycling as the recovery process and also it is expected to be 

shortened with more controllable environmental impact than 

a pyrometallurgical process has. 

 

The leaching experiments were performed while charging a 

known amount of cathode scrap powder in the known amount 

of leaching reagents. Effect of leaching reagents composition, 

stirring speed, pulp density, leaching time and temperature 

during the leaching was examined. The slurry was taken for 

analysis, at selected time intervals. After leaching, the slurry 

was filtered and washed, then the residue was dried 

overnight. The residue and pregnant leach solution are 

analyzed with ICP-OES, ICP-MS and C,S devices. Also 

XRD analysis of scraps were conducted both pre-leach and 

after-leach stages. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. XRD pattern of cathode scrap powders. 

 

The X-ray diffraction of the cathode scrap powder (Fig. 1) 

shows that Li(Ni,Co,Mn)O2 is identified as the major phase. 

First of all, battery pack is teared apart and dismantled to 

seperate anode-cathode-seperator. Then carefully the cathode 

is removed after conducting multimeter test to ensure there 

was no any potential left in the battery. Aluminum foils are 

getting used to be current collector at cathodes. This foil was 

going to be removed first. For this reason basic reagents were 

used and their concentrations are studied. 

 

After removing aluminum from cathode, acid leach was 

conducted. Valuable metals are dissolved in a certain and 

studied amount of acid. Then selectively all these metals 

were tried to be precipitated in a simultaneous way.  
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