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Fig.1 Relationship between citric acid concentration and
leaching rate

BT A A B B BT R IR UK B 3
In 5SS JE R, AEAT BRI ME D 1.0 mol/L
I, ARIETE R IA BRI e 5 ST
Rk )% 4 1.0 mol/L.

23 IREMEI

BURGFE 2.0 g, TEATRRRRIRIE R 1.0 mol/L,
B IRk 30, 45, 60, 75, 90 °C, WL
2 g/100 mL, H,0,2.4%, & HI(E 30 min, #iF
L 20 r/min 500 T REATE HSEER, SR 45 R
Kl 2,

HE 2 FH, 8, SR FEEREZ TR
WSk, 5 75 °C RS TR I RO,
76 60 °C IR ES TR H 23R AR, 17 o RIS I B 4k 25
s, BHEREIE T PFELERRD> . RAGE
2 L8N FA A F R 5 A ZE AN K, i
H 65 C.



e 7D e

s o3l

2023 4F

90
—s—Li i2H*E
80F —e—CoRH=E
70 b
60 |

50 F

RHR/%

40+

30 -

20 1 1 1 1 1 1 J
30 40 50 60 70 80 90

ST FE/C
B2 REESRHEEHNXAR
Fig.2 Relationship between temperature and leaching rate
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Fig.3 Relationship between solid-liquid ratio and leaching rate
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Fig.4 Relationship between leaching time and leaching rate
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Fig.5 Relationship between stirring speed and leaching rate
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Fig.7 Relationship between particle size and leaching rate
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Effect of Crushing Particle Size for Leaching of Lithium and Cobalt with
Citric Acid from Spend Lithium Ion Battery

Shi Guiming, Zhou Yichao, Zhu Lang, Wang Chengdong
(School of Chemical Biology and Environment, Yuxi Normal University, Yuxi, Yunnan, China)

Abstract: This is an essay in the field of metallurgical engineering. The effects of crushing particle size and
leaching conditions on the leaching of lithium cobalt from spend lithium-ion batteries in the citric acid
environment were studied, which provided some reference for the recovery of different types of mixed spend
lithium-ion batteries. The results showed that Mn, Al, Ni, Co and Li accounted for a large proportion of
the contents in mixed different types of spend lithium-ion batteries. Due to the larger recovery value of Co
and Li and simplify the recovery process, only Co and Li be recovered. The crushing particle size has little
influence on the leaching rate of lithium cobalt in the range of -5 mm, while the leaching rate of lithium
cobalt in the larger crushing particle size is not high, which may be lithium and cobalt wrapped in the middle
of particles and cannot contact with the leaching solution, thus reducing the leaching effect. For mixed
different types of spend lithium-ion batteries, under the conditions of -5 mm particle size, citric acid
concentration 1.0 mol/L, leaching temperature 65 C, solid-liquid ratio 1 g/100 mL, H,O, concentration 3%,
leaching time 55 min, stirring speed 30 r/min, the lithium leaching rate of 97.86% and cobalt leaching rate of
98.01% are obtained.

Keywords: Metallurgical engineering; Spend lithium ion battery; Crushing size; Citric acid; Recycling;
Leaching
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