%1 B R 5 R A No. 1
2023 4F 2 A Conservation and Utilization of Mineral Resources Feb. 2023
BETTRE

R IL I3 1 7] 1= H % [H GR IR 42 H iy IEAR R RL 48 R0 4 RO BF 53

i}i&l’z’“, #ZJ E}?{S, 7%’5]7 7%)}.\1,2,3,4’ 5('] A 1,2,3,4’ ¢ ;ajc 1,2,3,4, %’, %E_/f_ylc_l,z,&zt

o ] BT R B RN 7 5 5 R BFFE BT, T 8 JH 4500065

T B A8 4 IR 25 A R TR i SE IR 2, YT R KRN 450006
4 A il R £F 4 A BR N &), V195 3l 226008

wh LN

ERKAE 4B RS FH TR ARG L, W KM 4500065
BRI £ & BB S5 R PR ¢ B A SE 50 2=, TR A8 4500065

FESHES: TFR03.2 SCEAFRIRED: A SLEHHS:1001-0076(2023)01-0128-04

DOL: 10.13779/j.cnki.issn1001-0076.2023.01.013

WE  RICEE RO S0 7 5700 76 7 TH B AT 4 21 20 L ST 53 32 BT B 3% ¢, LU TH 46 IR B8 F vt TEAROR: S o 42,
F5E T PR WICR LR VG A 1 0 %ot AR R A3 HE MR, 588 TR IIRLIE | V52 1 VAR 1 G RITIE 13 SF 1] 458 2% Xot A RV )0 1 3R 5
W), A5 25 e B : SR SR R IR LR B AR EE 1 = 2 il B (A R 5 30, 338 B 1) A A 1 DA 18 B VAR T i EE ol 10 mL/g, W%
FRIRRE A 70 °C, B EHELA 2 h, TEUL A0 R AR AR R o AR 932 2 0 1 2K 51 99.27% FlT 99.20%

KEER LR A IV R 1R s 4
WE

ULAER, FRBIE XUk H AR H Lok, 3T EE
TR AT RRLk 2 e B % A A U TR, BB IR 4 L T
7 i A Pl B TR K R, PR A R b ) R A
WEERETE . SR, AT A A R I TR Dl 2~3
AR, PRI, 7E 2023 AR IR EDRR 2 A 283 /¢ H, R IHER
B FL L R 1 B BT T Y R R 9% ) B H 5 ™
T AR AR A R AR S A b ) R ERR 2 — ) UM
50 NS 3 B A P i (1 P 2 R

i, 4 9 £ FR b T AR A A R A 4 T Rl
T EECRRE R, R RRIE S LB | $hR 5%
TCAILER by JE 7, A7 7 J65 TP 5, X6 2158 RS2 56 14 4% it
EERR ) B, R L, T B ST R Ak, AR A
FREig i T2 XRS5 DU HLRR 4k L C WIRIZ
T 0 JE TR R A7 R T 88 R b I A b Al A T L )
12 ARSI, fE4EA: K C WM 1.00 mol/L, ¥ fi iR
Bk 20 °CL R o 45 g/L, BEEEE R 10 min, 4 2
B i R AT 99%, I HLR VA e — 6 e s il 45 11
BT A A L AE M b et b 2 M R 5

{I% #4577 (deep eutectic solvents, DESs) 42 H1
Fofr il 22 b [ 4k L — 52 049 400 I 1) i LU TR A n 34 3 —

i EHA: 2022 - 11— 16
HEEWH: HFiH#A H(DD20221698)

ek B85 T T B 1) 2 A, A A I T A 4y, B
AR B2 15 . il T WA e R e L 4
FPER AT E . SRS AN ARG AT A YA
XF 4 R A ALY B R i I b S LA, D AEOR,
K] DESs [RISCE TH R H il (4 A1 5T 32 B AT A S 0,
H iR A 933 R 3 220k G010 IR B 2k DESs, 2 1 X)
RK L WETREE . BRRREE DL R = JC R IEM A K]
TRAN 5 15 R F S AL R B8 -2 — B (BE /R b
1@ 2) K245 %5 7% (ChCI-EG DES){E A 18 H 31 1] i 4
fRER . 2 IR N 180 °C WHE ) 24 h, Li 1 Co Y32
HERIT N 89.8% Fl 50.43%:; YR TH 5 & 220 C I,
Co 72 H R & 1k 99.3%. ROLDAN 2509 5% F %} B 2%
it Pk e 5 S AL BB 28 B 9 DESs i i 51, i T X B
it T e JUT 5 R T 5 AT P e, A A PR T 3 D
RSO0 R A EREE Hh Li 1 Co AYIZ HI R I B IR 100%,
ELATERAER G . SO A a) A | 35 R e A 2 A
XU %5 38 T R B0 4 B I e J s 750 T i ) P 4
i 80 S A Tt e A R, SR P G A Ll i R
IREER 1 2 BAIRIA VA ), AT Bl B T, R 1Y
2R A F] 99% F 96%., 1H 2, ikl B 7 Tl
1k i A 2 A A b PR B A7 R G ) A, LIU 450
38 T — Tl 1 WO 2L 8 AR M 5 741, 2 A M0 5 741

PEE B AT TR (1983—) , B, WETE A, BIATSE B, KA dea =25 A TS T AR


https://doi.org/10.13779/j.cnki.issn1001-0076.2023.01.013

%14

TR, A5 ARSI R T R S b b TE AR A R i ) B 5 -+ 129 -

JEOR RS AR, EL7E =I5 T 0 Sk il ) o il BT
AURERETER PR RE o 7 SCLLPR IF A R 4 fi vib 1B A 53
NS G, BIESE T T AR 7L 7R AR b i 5 o B A 19
R VERE, S PR TH AR R B I BRP R AR 4 % (5 32 JK
Tk .

1 JFERLR AL 3
1.1 RBER

TR0 R I TH i R 2 5 v Tt TEARORY (il e
IR IR A2 A, BRI S IE R X 298000t
EARTCRMTEERIE 1 PR, mR 1ATLUE T, A
TR P R P A AR R T AL A AR . X R TR
PIEM AR BEAT T X AT S0 #r, 4528 W fl IR B 3
99.14%,

R RBRBLIERR AT R AR 1%
Table1 All element analysis results of lithium manganate
cathode powder

b 45r CO, Na,0 MgO ALO; SiO, P,0; SO, MnO, Nb,0,

HHE 312 0209 0.140 0333 0295 0.040 0.881 93.80 1.10

H1 T X SRS IE 4 T8 R 40 T vk A T AR
g, gk — 200 E BRI B, O R R B AE AR
FOCRIAT T3 0 W, A4 R N3 2 s .

F 2 RMRBIENA B 1%
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Fig. 1  Effect of leaching liquid solid ratio on leaching rate of
lithium and manganese
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and manganese
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Fig. 3  Effect of leaching time on leaching rate of lithium and
manganese
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Table 3 Validation test results under optimal conditions
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Abstract: As a green solvent, the deep eutectic solvent has attracted increasing attention in the field of recycling valuable
components of waste lithium batteries. In this paper, the waste lithium manganate battery cathode powder was taken as the
object for lithium and manganese leaching using deep eutectic solvent of guanidine hydrochloride and lactic acid. The
effects of leaching temperature, leaching liquid solid ratio and leaching time on the leaching rate of lithium and manganese
were investigated. The results showed that the appropriate dissolution conditions were as follows: using deep eutectic
solvent with the mole ratio of guanidine hydrochloride to lactic acid 1 : 2, the volume mass ratio of leaching solution to
solid was 10 mL/g, the dissolution temperature was 70 C, and the leaching time was 1 h. Under the appropriate dissolution
conditions, the leaching rate of lithium and manganese in lithium manganate cathode powder reached to 99.27% and
99.20% respectively.
Keywords: lithium manganate battery; deep eutectic solvent; leaching; lithium; manganate
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