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Research progress on recycling of cathode materials for
retired ternary NCM Li ion batteries
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Abstract: As an important lithium-ion battery, ternary nickel-cobalt-lithium manganese (NCM) battery
has a broad development prospect and application value. This paper summarizes the advantages of terna-
ry lithium-ion battery compared with traditional battery, analyzes the components of ternary battery,
and focuses on the different recycling methods and reaction mechanisms of ternary cathode materials.
The application prospect of NCM ternary lithium-ion battery is prospected. Combined with the new
process route of technological innovation and development projects, the problems existing in the present
recycling methods, such as the difficulty in separating cathode active substances from aluminum foil and
the easy generation of secondary waste liquid, are effectively solved.
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Fig. 1 Forecast of decommissioning amount of various
power lithium batteries in 2018—2022

Zad E TR IR S . SoniE T
b DA A A S5 DR Ay 256 A A A A5 ) R 2 R S0
P, AR, R R =T R T b AN
AR 2 Qb B 0 A A S SRR R P A R
HH IR RN 72— 2 TR 45 A ML FEL A o 5 P 5 2 o 2 o)
e 1 O 8 7 7 == 1 o == = T B34
PR A R A VR LS S B T E AP R
WA . BE T 3k T A Tl A 1 R ) AS 3
T, FEFO6 FR O AL A SR, D
TR ET, IR A% R h — B E R ER
i, B, R = TR R T R A Y
B WEABEE AV At S sas . R E N
HMIFFE R IR [ =50 L it IEARR R A v A% Tl
X EL AT 9 1T R A R 2 FE S MR .
Bt L ol 4 el R s 8 R, T 2025 AR 4RaR =
JCHR S FL Y )Yz I 2 ol el TE RGR AR TR
A A BB, — BB E A RE Y Il
FIHE A ZIANZ 2R,

AR SC LIS A R A R 1 (NCVD S BIF 98 X R 4%
¢ LR R A T 3 R[] 3k 1 B Ry ML, G o
XFIERRORA R0 ) 5 T vk (R 5T 1 SR R AT A, A
IRAS R WS 5 DLk A, AT AR 7 =58 NCM
PR Tt R FE A A S R A Y S i
2 = rEEFHMANAERK

— OB T It R = o R AR .
I AR b AR 5 DU 2E 1. e, IR R A s Pk
Wy I AN ) 2 = oA 3 7 F b DX ) E A 255
BT AR, 7E o B R e b
VISR A b 45 W 1A, B B0 N AR 0 R RS R
(NMP) Fiz 51 (P) VK 4555 (PVDF 5 PTFE) 4%
W — 2 LB A, A CE A ). T B B K sk
BRLS S (2B ) R 25 75 CT 44815 SBR)
IRETRIRTER RS TE R, 2T 18R 6% 17
B B A 1 P B 5 A A RN B, —
feet e e, A PLER . 3R 24 (PE)
MR (PP ERAY). M i 5 TR
T BAE VL A IR 4L, — oo d
Wb A A RS Li.CoMn Ni 55 M 4@, Hir
Li 5 2%~5%, Co 5 5%~20%, Mn /5§ 7%~
10%, Ni 5§ 5%~12%"7), KIH=J o4 b 4
TrEReE, BRI L

045001-2



%44

AP, F. BA =0 NCM 42 & F o b EAAE TR ACEDIOAT 7 3

% 58 &

k1 EREBETHEMDTIESEESERETHMNE
Tab. 1 Contents and market prices of main metals in com-

mon lithium ion batteries
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Fig. 2 Flow chart of lithium ion cathode material recovery
by solid phase synthesis
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