Abstract 
Title: an environmental friendly recycling process designed for the recycling of LiCoO2 cathode from spent Li-ion battery through organic acid Leaching
G P Nayaka1*, Peng Dong1, Yingjie Zhang1*
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I. Abstract 
The role of Li-ion batteries (LIBs) as power sources is increasing in portable batteries segments such as mobile phones, laptop, video cameras andelectric vehicles, etc., as result, around the world, the production and consumption of the Li-ion batteries (LIBs) are also increasing enormously. After the life time failure of these LIBs, the safe disposal is an issue as these batteries contains valuable metals such as Li, Co, Cu, Al. and hazardous materials. Therefore, an environmentally friendly recycling process for the recovery of metals from the cathode active materials of spent lithium-ion batteries is important.
Thus, in the present study we have designed an environmentally friendly recycling process for the recovery of Co from the cathode active materials of spent LIBs using easily degradable organic acids like lactic acid and ascorbic acid. The spent LIBs were discharged completely and dismantled carefully, subsequently the cathode material coated on Al-foil was collected. The structural, morphology of the cathode materials before and after leaching were characterized by X-ray diffraction (XRD) and scanning electronic microscopy (SEM). The amount of Li and Co present in the leachate was determined by atomic absorption spectrophotometry (AAS) and the conditions for achieving a recovery of Co was determined experimentally. The presence of ascorbic acid in lactic acid solution is an effective reducing agent because it enhances the leaching efficiency. Leaching with this mixture results in an extremely good recovery of Co and Li for about 6 h at 80 °C. On adding stoichiometric amounts of oxalic acid, a selective precipitation of Co-oxalate occurred
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