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Fig. 2 Effects of leaching time, leaching temperature on the leaching rates of Li\ Fe, P in the first leaching
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Fig. 4 Effects of the molar ratios of H,O,/Li, leaching time on the leaching rates of Li, Fe, P
in secondary leaching of the filtrate
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Table 2 Comparison of different leaching process parameters of waste lithium iron phosphate batteries

i) AL ZHEE/min 32 IR C Li. Fe. PIZH&H/% SCHik
pH=3.66 H,SO, 2.2 vol% H,0, 120 60 96.85. 0.027. 1.95 [19]
H,S0,/Li=0.56 Na,S,04/Li=0.45 90 60 97.53. 139, 2.58 [20]
HCOOH/Li=3.23 5 vol% H,0, 30 30 99.98., <0.50, <0.50 [21]
pH=3.5 H,S0, 600 mL-min" %55, 300 25 99.30, <0.02, <0.02 9]
H,S0,/Li=0.38 r AL : 600 °C AU 240 85 98.46, 0.01. 26.59 [22]

pH~3.5 100%F7 52 6 vol% H,0, 90 _ 94.83. 4.05. 0.84 [16]
pH=3.0 (H,SO,/Li=0.49) 2.2 vol% H,0, 120 50 99.46, 0.029, 2.25 AW
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Fig. 5 SEM images of waste LiFePO, materials and leaching slags
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Leaching and recovering technology of lithium from the cathode material of
waste lithium iron phosphate batteries
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Abstract In order to achieve the efficient resource recovery of waste lithium iron phosphate batteries, this
paper proposed a process of oxidation-acid leaching-secondary leaching of the filtrate via hydrogen peroxide to
recycle Li from the cathode material. By selectively leaching of Li from LiFePO,/C in secondary leaching of the
filtrate, the consumption amount of hydrogen peroxide reduced and the leaching rate of lithium ion was
improved. The effects of leaching temperature, leaching time, liquid-solid ratio (L/S), pH and the molar ratio of
H,0,/Li on the leaching rates of Li, Fe and P were investigated by scanning electron microscopy (SEM), atomic
absorption spectroscopy (AAS), X-ray powder diffraction (XRD) and other analytical detection methods. The
results showed that the leaching rate of Li increased from 94.82% to 99.46% through secondary leaching of the
filtrate, and the leaching rates of Fe and P were controlled within 0.03% and 2.3%, respectively, further creating
favorable conditions for the subsequent recycle of Fe and P.-White powder of Li,CO, was obtained via further
impurity removal and lithium deposition of the resulting Li,SO, filtrate; Fe and P were presented in the gray
leaching slag with the form of olive-shaped anhydrous FePO,. This paper provides a reference for the industrial
recycling of lithium from the cathode materials of waste lithium iron phosphate batteries.

Keywords waste lithium iron phosphate batteries; acid leaching; segmented leaching; leaching rate
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