W45 RS 2 WA 206 )
2026 4F 4

TR E e R
A Hydrometallurgy of China

Vol. 45 No. 2(Sum. 206)
Apr. 2026

TR A HLIR R 1 |F i i ek P L Tt 1)
A e 2 LRI 58

Z b, FERI, FRRK,F

SEM A BRI ST R Sk, SEH SR

B. &R

550014)

82 2 A G TO AL R 152 1 12 TR T T T W b, T AW A3 AR A7 7 1) B ok 5 O B3 v e A ) A, IR 5T T LA
A A BRI A A HLIR i 3.3 mol /L 3k Ak AU SR TR A Ak VR O TH R kL e b I AR A
KRR . 8T AR W TR R A MR VR W A R VR 12 A IR IR I R X A L BR R R R AR
SEL R TER AR YR EE 0.5 mol /L B A TRVERE 1.0 mol/L 5 T4 600 Wik & &I 6 : 1.9
] 90 min 3= IR 60 CHAERMT A VBRI R A58 09. 1905 2. 5% ; /75 sk Ab X 12 i 19 Th 2% 1
Sy TCHH S 5 2 AL B T T 4 A B A R kR AR R R A R AR LR AR

KB VLR ; I 1H 0l 19 2 40 o 9t 5 467 260 W IR 5 V15 A 19 5 92 S s LI 5 4

B 43S . TF803. 21; TF826. 3
DOI:10. 13355/]. cnki. sfyj. 2026. 02. 006

Fl 2020 4F“0URK” H bR 42 DLk, 36 37 e
W=l 18 e e A ARt — A b . il 3 O fE TR
T AT BR 380  HG A i I 2 5 0 AT T I AR
e lm] 5, 0, 2] 2030 4R, 3R HT AR IR A b
s T 3 LB R e T2 ot . fE 2 FhiR
RS SY7 ISR 731 7R R T = NS N P S
[ WA 2 1) 06 Tk R i 9t v %) B O 4 g G % DR Ak
U % 52 B 28 % 55 0 B8 00 A% 4 HL AT L #E

SHIT I TH R TR L P Yl A1) Il i T 8 2
EXER SRR S ML KERE T2
PR X B U R B (E A A i I AL B E
P TR S OR B 2 AR R R, Bk B TN
HA R 5 Je AR X B/ B A BEOR A i HLARATE
25 A0 A5 T 2 T T R [T I {EE 7
TEZRMTHRR M R AL PR}, i R b &)
FEAR R R IR K 5 R S N 2 Ak B E
55 A 5 [ s DR G AL JA et P 58, 3 A7 2 i 1Y
B RBG  BE XS bR ), — SE RSN R

s B H:2025-12-11; 11T H#8:2025-12-26

EEWHE  SUNP B H F R 2 ST H G RBE T 52202415 5.

MEKARIRAD : A

NEHS:1009-2617(2026)02-0176-07

THANR (0 /R A A PR Mk R Fl
B A B AR TCHLRR A S 12t 70 D TH AR H it
RSB T R . 5 THLRE A A LR
1= vk AR AT FE R HE R X IR i A
U HJ5 SR 2 K A B AR AR, S Ak
W 1) 23 A AE I RE A RO Ak 2% 5 g L o8 He g | A K
IH 5 T R L oL 3 P 5 1 &2 R R, TR B R
SR L 45 S IR e

b v A% GE TC AL V= ik 1 o ok o 5 PR R
V5 Y] SR AR AIOR I B S AR T T LIRS
0T A TR+ A PR IR A R R A IR K R
B A W (Y T ATPE . B T D TR IR
G IRU S BB ] R U R A R A Li Al Fe
AR R R, JF xR ik 3EAT T XRD K
SEM RAE ., 7301 17 H AR R S0 254k . [ B 2%
GBI b K I B E T 38 W 3l ) 2
BRI DBHZIR R R LI WEG 2 RS
AL 5 A S Shy 122 285 Rt 114 755 50 TR0 i 5 A0 2 )
FH A2 HE B AR I8 S 80 S P

E—EEEN R EH (1997 ), B Wi, TR, EEBSE S N IRE A 4.
BIEEEEN AT 989, & i+, TR, FEIFIEH m REIE 4. E-mail:709366043@qq. com.,



=3

S

545 B 2 ]

T A TR A BILIR O T TH W TR R I L i £ 7 R R AL BT S

o 177

1 K3EERSY

1.1 RIEEM

JCRE - R YR 2 B B Y R TH ol Rk A R
ol oK (LEP) , H AR & % 8 71k & 56
AL (ICP-OES) Xf H b ¢ o0 & & & ¥ 17 41
Br g5 4 0 3% 1., SEM ., XRD 4 #r 45 3 & 1
. BE 1AL R R RE OGN, A
T, R R A R L L RS R T AL BT

1
SEM and XRD analysis results of spent lithium iron phosphate batteries powder
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Key element composition of spent lithium iron
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Fig.2 Effects of ultrasonic power on leaching

rates of lithium and iron
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Table 2 Concentration ratio of gluconic acid and tartaric acid
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Fig.3 Effects of mixed acid contention on leaching

rates of lithium and iron
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Fig. 4 Effects of leaching temperature on leaching
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Ultrasonic Leaching Mechanism of Spent Lithium Iron Phosphate Batteries Using
Mixed Organic Acids
WU Zhanxin, QIN Fajie, LI Wubin,LLI Yong, HU Zhitong

(Guizhou New Materials Research and Development Institute .Guiyang 550014 ,China)

Abstract: Aiming at the issues of strong corrosiveness and environmental pollution associated with
traditional inorganic acid leaching methods for recovering cathode powder from spent lithium iron
phosphate batteries. The ultrasonic-enhanced leaching of lithium and iron from spent lithium iron
phosphate battery cathode powder using a mixture of organic acids such as gluconic acid and tartaric
acid as the leaching agent and 3 mol/L hydrogen peroxide as the oxidant was investigated. The effects
of ultrasonic power,gluconic acid concentration,tartaric acid concentration,leaching time and leaching
temperature on the leaching rates of lithium and iron were examined. The results show that the
leaching rate of lithium and iron reach 99.1% and 2. 5% ,respectively,under the optimal conditions of
gluconic acid concentration of 0.5 mol/L,tartaric acid concentration of 1 mol/L, ultrasound power of
600 W,liquid volume to solid mass ratio of 6 ¢ 1,leaching time of 90 min and leaching temperature of
60 “C. Ultrasonic intensification has little effect on the chemical composition of the leaching residue.
After heat treatment,the leaching residue forms iron phosphate with good crystallinity. The leaching
process is mainly controlled by chemical reactions,and the leaching effect is good.

Key words: organic acid; spent lithium iron phosphate batteries; gluconic acid; tartaric acid; leaching;

mechanism;lithium
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