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Fig. 1 Schematic of lithium manganate battery'®’

ESTE :[FK [ ARG T 500 F (51934010) 5 g A2 GUBTIR " A A4 (20200X026) ; W14 11 44 B2 4 7 351 F (2019]140377)
PEE A BEITIT(1995 - ) 5 IR K VD A -5 , 8 F AR AE RIS E - mail :173511046@ csu. edu. en,
SBAEEE (T4 (1986 - ) , I3 VLRTH A, WL, i AR EOR  , 5 FAR IR i f 2R 4 5P W (250 E — mail: helihua@

csu. edu. cn,



*2- BRI SR

2020 4

S b B S 1 R i SR A A v R AR R
AT AN AT AE— Rl T A R AR Bl
MR A AL S IR o RS AR R, i TR TR
AR i P 5 A EL A I Y B S 1 I Rl 0 R E
14 FEL A o SR A SR, PRI T G B 2 1+ A R B
BEGRPEVE BRI o DR, G RoRs 35 S 00 R e ko < AR
LG LiPF, BB T HURIR, R LT 1/
T4 AR S B IR A 7B 1 S8 H R A 2 s oA 5
LA AL/ I R ZR R 1 A HR )RR 8 8 1 A R A
FEA b HEAT B A i A IG5 5 R AR A e
PRI B S  MR AR A Ak v i B 0 A R e ) | T
R I Ty S B FHTR A 22 A AROR R (L ) 0 B it
) o

U SR LLRE S v bR HEAT SR TR A, A I Y
[ EE vy g Sl ek = T O e e R W
PRIE FE 2O A HIL AL AR R AR T R 4R D) SR A e
i BRI AR 2R (KD AR, I HARHE K )
TN R A R L B A AR E PR R PR AR E T

P2 Jiv 7 o H Al I B S 1 IE AR M R K
AL TR DT o A AT LA H L B Rk |
PURREHE AR P B TR PR S bERHE — 2 A5 1F T RES e &
BRI TE K VAR A R b S SBR B8 1 ) i AL 2R AT
o FET UL BFFEN BRI RIS A 52 A R 382 1 AT
F T Z PR B BOR AR AR R o AR SORE F T A S
TSR] 2 1 L AR A 8180 1 7K B PR 2R L
A

45

L 4.0
L35
ON| 39

k25

Potential (V versus NHE)
(ry, N snsiaa A) [epusjog

2.0

0 714

B2 A R KR R R
Fig. 2 Stability of different electrode materials in aqueous solu-

tion'"!

1T ERERAERERR

R P i B R 19 B T 0 bR
TF% Z WV T % N - MnO, 85 FHbHEE T M8
WK K VTR L 98 TR IR AR

JCER AR IR , i R P A 2 d TP F T 4
RSB EER G p S

VAR R B Ay ria A A A 4R B, S SR AE T P AR 1Y
] 9 o AL FRLARE ) ) K A R ALV VOB TR A T
R B REATHE T SRS S A2 AT I Ao A o A R L e
B o DA A i A e A O AR FLR L L
Xt AR, 7 B AR B < S e < % TR £
VAT IR MR 2, i R R AR S AT

Li* +X - MnO, +e = LiMn,0, (1)

BRI T LR R B O J5URE R R AR S 0 5
EABCHER SR . BRI, T T 5 09 R R
PR AR B S PR B AR 22 , X R K B il 2 AT B
AR BER, E LI AL BRAR e J8E 8180 11 7K, 5o ol 7K AT e 4
T LA A 75 750 B A B R A 7 R
FRIRPEA R TE IR, SO PR 2 B PR e sl , ¥ LA
WITESR T . BEAT, b TR AR D B A R X HLAR
L JRAS AR o DRI, Sl o 5 o 1 B AR SUAR ) B
MR SR TR TAE R B R —

1.1 (=)A-MnO,|BrinelAg( +) k%

B R H T A L BRI R R R R
AR T2 HER S B A . SRR AR Al 5 T2
WA TR R . TR B IR PR A Ay v A A 3% M )
JoT, ARt B A DA S HL3R) R i 9] £ 05 (Poly vinylidene
fluoride, f& FK PVDF ) 11 Jhy Kl 4 70 , B i = 3% 4% Jo & 1b
8 11 L ISR A /6 NMP 35 57w, R ) Al T
HUEF IR BT X — R A AR SR e A R T
ZHT I SRS T O v, HoA A i B A M RE A B T
ARKEET o Bi7 kb SR AR 5 1 A H AR 1Y
L3, Ul TR G, AR 1 AT A SN BT 9 Y
AL R HE5R) AU B 7 1 FEARRRE A AL 5 . s
B T RPRHE KW b R AU 3 0 I 7 1) B4 s NMP R
IV = RS W R AE T A o AR A L
RN R G 2T & RN LA FE3R & T A AU
TR [R] A i BE P4 357 1 2oh J3E il 7 A A ) e 22 A A )
I

AN R AR BB AR T ) 1 0 AR AR Sy S s
ORI o AR T4 F AR, AR FRL AR AN HI A S 4 i &
HLBE 7, R B T H A7t SRR 5 T L7 i e e
AR AR b R AR RS AT SR (R39S G ™ D)
AR AR AT S0 IO (P8 T T TR , 3 S5 R S A e
iR ) T B 7K P SRR R LA R A T R SRR
ASLCAABRE 2 FF7R ) o AEX —id B2, 3 i Y pH
WEATEE , A F TR FRIETT.

Ag+Cl=AgCl +e (2)

PR R B T AR AN 3 (a) " R, A i



555 1

BT A5 S A A R A S A S A WS e "3

FEIT NP (1) ZEXS R R AT e AL i, R ) i 7K )
PR TR A B SR TR AR A, T AR B A AR
D0 410 4 T R ) S, T A TR A R Y o
RS B 1 1 P o Ak B AR A5 (2) K BA PR AR XS
A, SR R 80 Ay 4 e ) WL SR TRV TR PR UM AR 3R

(a) "
. Athiam captunng
- Energy gencration

—
)
e

Intensity (a. u.)

10 20 30 40 50 60 T
2-Theta (degree)

PEAT R A A R L R v ) S R SR AR B R AR Y
SR TR N B AR, 15 B v i AL B VA R
M A AT IX AN A IR BB S BB L R Y AR A
LA SR R B 2R FOTR A

B3 (b)) it 7 o il R BB AN TR) 95 908 00 45 1)

o1 o8
Poteintial (V vs AgiAgC)

d) Aqueous electrolyte é
( 20

®

28NS F00ULITTE

(=]

> ol
e ¥
o 9

py vy

(=)

@
9

LX)

3 (a) GEMREE AR RER SRR R " 5 (b) ARIRERAE ARV R MR MR " 5 (o) R MR B AE A 3R o 72 P A T)

T4 XRD P 5 (d) BB T i ABRIR S S

Fig. 3 (a) schematic of lithium manganate electrode system lithium extraction process

197 " (b) the cyclic voltammetry curves of lithium

manganate in different solutions'™"?, (¢) XRD patterns of lithium manganate in the cycling process''>’, (d) the process of lithium ion in-

sertion into the lattice of lithium manganate’"’
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(1) An activated carbon composite electrode, (2) an anion ex-
change membrane, (3) nylon as a spacer ,and (4) a A — MnO,
composite electrode are contained in the reactor
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Research Progress on Lithium Battery — class System for Lithium Extraction
from Brine

HUANG Jiangjiang, HE Lihua®, TANG Zhongyang

School of Metallurgy and Environment, Central South University, Changsha 410083, Hunan, China

Abstract: As a result of the rapid development of the new energy material industry, the demand for lithium and its related
compound sharply raised. As 65% of the lithium resources are restored in salt lake brine world widely, selectively extrac-
tion of lithium from salt lake brine has been treated valuable by the industry. It is necessary to make sure new energy in-
dustry and Lithium industry to become sustainable development industry by gain the technology of extract lithium from salt
lake brine efficiently and eco — friendly. By drawing on the working principle of lithium - ion batteries, a wide variety of
technologies for lithium extraction from salt lake brines using lithium — ion battery cathode materials has been developed.
According to this paper, the following concept is covered: the working principle, process parameters and lithium extraction
performance of lithium extraction system from salt lake brine composed of different lithium — ion battery cathode materials,
as well as the development of selective extraction of lithium from salt lake brine using lithium — ion battery cathode materi-
als and its application prospects have prospected.

Key words: salt lake brine; lithium extraction; lithium ion battery; cathode material
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