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Green recovery of metals from spent lithium iron phosphate cathode by
organic acid leaching
LUO Jia-ling, LIU Xin-ye, LIU Si-yi, HE Jia-cheng, WEN Jie"
(Sichuan Provincial Key Laboratory of Oil & Gas Field Applied Chemistry, College of Chemistry &
Chemical Engineering, Southwest Petroleum University, Chengdu 610500, China)

Abstract ; A sustainable approach is explored for recovering lithium from lithium iron phosphate (LiFePO,) cathode
powder by green organic acids, and the effectiveness at various leaching parameter is evaluated.It is revealed that the
highest extraction rate of lithium reaches 92. 7% under a combination of citric acid (1.5 mol-L™") and ascorbic acid
(0.3 mol-L™") system.The optimal reaction conditions are obtained as follows : citric acid concentration is 1. 5 mol-L™"
ascorbic acid concentration is 0.3 mol-L™", leaching temperature is 80°C , leaching time is 60 minutes, and solid-liquid
ratio is 1 :20. The leaching process is analyzed by using liquid boundary layer mass transfer controlling model and
chemical reaction controlling model. Results indicate that the extraction process of lithium conforms to the chemical
reaction control model , with an activation energy of 30. 56 kJ+mol™'.SEM and XRD characterization analysis confirms that
Li in the form of Li,Cit is released into the solution during the leaching reaction process.Fe® in LiFePO, cathode powder
is oxidized to Fe’*. After the leaching reaction, LiFePO, can be directly converted to FePO, without forming other iron
compounds.
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