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Fig. 7 Arrhenius plots for four metals leaching from the anode materials
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Abstract In this study, a closed-loop method for recovering the active material in anode of spent nickel-cobalt
manganic acid lithium battery was proposed, which H,SO, and H,0, were used as leaching agent and the
reducing agent, respectively, and four metal ions could be recovered through leaching. The results showed that
the leaching rates of nickel, cobalt, manganese and lithium were 96.8%, 96.2%, 93.8% and 99.1%, respectively,
at sulfuric acid concentration of 1.5 mol - L', reaction temperature of 70 °C, reaction time of 25 min, solid-liquid
ratio of 20: 1(g: L) and H,0, volume ratio of 1%. Kinetic analysis indicated that the apparent activation energies
of Ni, Co, Mn and Li leaching were 51.75, 44.90, 46.77 and 36.08 kJ - mol™', respectively, which could belong to
chemical reaction control. The Ni, Co and Mn ions separated from the leachate were used to prepare the Li,CO,
terminal product, and its XRD pattern indicated a relatively pure ingredient, which can be used to prepare the
precursor of the anode material for lithium ion battery. Through this closed-loop method, the high economic and
environmental benefits of recycling nickel-cobalt manganic lithium anode materials can be achieved.

Keywords spent nickel-cobalt manganate lithium; closed-loop recovery; leaching; chemical precipitation;

lithium carbonate





