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DONG Zhan'**, YAO Lushuai*?, LI Qianwen'**, XIONG Qing"*’, LI Enhao"*”,
LIN Huiyang"*?, LIU Zishuai'*"
(1. Jiangxi Provincial Key Laboratory of Low-Carbon Processing and Utilization of Strategic Metal Mineral Resources
School of Resources and Environmental Engineering, Jiangxi University of Science and Technology, Ganzhou 341000,
Jiangxi, China; 2.School of Resources and Environmental Engineering, Jiangxi University of Science and Technology,

Ganzhou 341000, Jiangxi, China; 3.Yichun Lithium New Energy Industry Research Institute, Jiangxi University of
Science and Technology, Yichun 336000, Jiangxi, China)

Abstract; Spent lithium iron phosphate batteries were taken in a research on lithium extraction by selective leaching
process and preparation of high-purity lithium phosphate. It is shown that by adopting a process consisting of leaching
with sulfuric acid and hydrogen peroxide, neutralization for impurity removal, and precipitation with sodium phosphate,
the lithium leaching rate can reach 98.07% and the iron leaching rate is just 0.28%, after leaching at room temperature
with sulfuric acid at a concentration of 0.3 mol/L, hydrogen peroxide at a dosage of 0.50 mL/g, and liquid-solid ratio of
8 mL/g, showing that separation of lithium and iron can be actualized by selective leaching. Then, after the leachate is
neutralized with sodium hydroxide for removing impurities, and subjected to precipitation process at a temperature of
90 °C for 60 min, with an initial pH of 10.5, sodium phosphate and lithium in a molar ratio of 1: 1, the lithium
precipitation rate reaches 96.64%, and a high-purity lithium phosphate product with a lithium content of 16.16% is
prepared. It is concluded that by adopting such process, lithium can be efficiently recovered from spent lithium iron
phosphate batteries.
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Table 1 Chemical composition of spent lithium iron phosphate

battery %
Fe p Li Al $i0,
28.56 17.31 3.14 1.23 3.68
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Fig.1 XRD pattern of spent lithium iron phosphate battery
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Fig.2  Effect of sulfuric acid concentration on leaching rates

of Li and Fe
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Fig.4 XRD patterns of leaching residues generated by different
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22 RUBSELERIEIE

R A5 B R 2R S 00 e R AR W TR A L o i R 1R
WIS R BRER YR 0.3 mol/L i E AL & H =
0.50 mL/g W& [E L 8 mL/g ik, TEIZFMF T TR
RS, IR IR W R A N SR AR 2, 4
R R pH R 1.5, 2 T E e, 1
% o A i AR, T 2 O e S T DTUE
ISR X TR T AR 2%, i R 22 12 R
FAAENA IR 400 g/, 456128 pH {E R 9.0, TR AT
R S =N b 8 e W = RS RE X A = G N S 2 A 23
SR EE RO T3 2 v SRR, E b5 R A
BRI RA  IR B R UOTE R

x2 RURMEUEREEZELFRS
Table 2 Chemical compositions of leaching solution and

purified solution g/L

R Li Al Fe Ca Mg Si

= 4.12 1.45 0.065  0.005  0.005 0.07
HALIE 4.06  0.005 0.001 0.001 0.001 0.005

2.3 BEERSEIUIEINIE
HRAE SCHRBERE, 20 °C B, Wl 1R L3 B2 BRH Hi0h

2.37x107 100 g K IR R 3.821x107° g, fik PR
R RN 1.7x107° 1100 g /K B9 MIE N 1.33 g,
PR Fl B P L T A 7= S R 20 K, e R R U S AR A
SRR TR 15 o/L VUL T8 K8 28 K v 46 A4 RE S
PR ) = CUTE ol R A 100 ¥ A 3 R P R 341K
FERCARHR FE T B AT 52 BLER ) i S DCUE . R, AR SR
F A5 W I SR Gt — 20 T e R R DT VE 10
2.3.1 iR pH AASTALILIE R0 %k

] RN SRR T B L R 12 1, AR DT TR
90 °C \JLVEWIA] 90 min 5514 T WS T WRI 4G pH (A
XPRRUTE R REA 25 SR WL 7, I 7 mI 50, B 7R
W pH (3G K, BT UE 288 W 4 R W WK pH (i
10.5)5 , BRUTVE R IR AL 52 . 1 i B Y B T T v TR
pH fE4 10.5,

100

95

70 1 1 1 1 1 1
9.0 9.5 10.0 105 11.0 115

R dpHAE
B 7 BEYIE pH EXETIEENZIE

Fig.7 Effect of initial solution pH on precipitation rate of Li

2.3.2  BRERAN R EATARILIE MR

FSWIEG pH (E R 10.5, HoAh S5 A28 B9 T
PR FH e X T T SR A 52 ), 25 R LR 8, F &1 8 AT
AL, Bt R AN BB OK BRUTVE R R K, BRI AN
SR E YRR T 1 30, BEER AN H AN
A2 BT TE FAL 84.06% ; T FR BN 5 4L 58 T W 1) =
PR 2 1 LA BRI R N 98.35% ; il — AL 18 K iR

100

95+

YLHERE /%
S

85

80

1:3 1:2 1:l 221 311
BN A R
8 WEEGIH A 83T IEIIE R AN
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Fig.9 Effect of temperature on precipitation rate of Li
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