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Experimental Study on Eddy Current Separation of Spent Traction
Battery Broken Materials

ZHOU Hongxi'?, LU Shijie!"* , WEI Honggang'*,LANG Pingzhen'*,SU Yong"*
(1. BGRIMM Machinery & Automation Technology Co. ,Ltd. ,Beijing 100160 ,China;
2. BGRIMM Technology Group, Beijing 100160, China)

Abstract: This paper introduces the working principle of eddy current separation, analyzes the material
characteristics of the traction battery broken products and the key factors affecting sorting efficiency. The self-
developed ECS-type eddy current separator by BGRIMM is used to conduct experimental research. Results show that
separation recovery rate of metals and non-metals in the ideal form(flake)is much higher than the original form after
crushing(such as pellet, strip form and folding, etc. ). The ideal form of positive electrode and negative electrode
plates can also be separated efficiently by eddy current separation technology. and the recovery rate of positive
electrode plates is 92. 3%. The shape and size of the sorting materials is more similar,the more beneficial to improve
separation efficiency.

Key words: traction battery;eddy current separation;crush;conductivity specific density;sorting efficiency
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Fig. 1 Working principle of eddy current separation
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1—feeding box;2—vibrator feeder;3—steering cylinder;
4—belt;5—sorting roller; 6—regulating board; 7—receiving hopper;
8—magnetic drum driver; 9— belt driver;10—base frame
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Fig. 2 Concentric belt eddy current separator
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Table 1 Separation effect of materials in the ideal form /%
Magnetic roller speed 7 Hz 21 Hz 35 Hz
Metal recovery rate in metal separation zone 68.9 90. 4 96. 9
Non-metallic recovery rate in non-metallic separation zone 72.8 100. 0 100. 0
Average value 70.9 95.2 98.5

IR IR 2 R W L AE R 5 5% 4 35 Hz@2 450 r/min,
AYBN S A FTE I BE 12 mm 50E T L 4B 4 [l ik
R ik 96. 9% AE A @Y Ik 2Ry 100 %6, 4 J@
3E 42 ) [l 5 2 1) 349 (8 f K3k 98. 500, 43 1 AR I
4F . AE 4@ R X BE A IE AR R A A TE AR
BEA BE XA 5T IR 2% 10 4 8 ) B 22 m RN
FLIE] S5 (<1 em?)

AT AL EEES TR MIESEYN
[ T = 1B 9 P R M KU E ) W A i
B R Rk 2R A7 S Ab B L 44 K 43 3k kL AR L il
YRR EE AR T L #A R T 4R e R AR G JE W o
2.3 EWRAFMHEMAHSERRK

TERR R bORG B A TEARORE R B R B R AR L
i R AR J = O M Rk A e o S [ 42, 7 A b RL BT
AN B BN B . TE SO — [ E A 20 83 5 R VR Ml
HOAS AU N 3 #5 4 B RE I i HL7E S 2L L b xt
B BRI UK A3 B S A9 R A B S A R A SR S

WAV PROB B 280 138 & 984 i < Ak BEORAS . ) P 4 5 D
P S A2 S SR I IR 0 8 B R AT 0
Z WK F I K B, O A 9 5Bk a5 A A X T O
W B N AR 2205 K 53 BRI S e AR D A 5
Bk e HLAEAR RSBk AT EL 2 7 AR T S KA B A
Bl 10 Bros o oy e ad A% of G B B 23 B A T S 3

regulating

board

. Negative electrode . Positive electrode
10 EFHHRNERRNERFMARRFSEREE
Fig. 10 Sorting schematic diagram of positive electrode and

negative electrode plates based on different ejection point



LR

B HE G T AR A AT AL 4 3 L 1 G
Uiy HORE L E AR R AR 4307 B i AT L 5 430 A A 4
Ji BAR 32 B L 1 AT o ORI

Ay B I BT AT + 19 — 37 mm ¥y k4T K
-4k B G g 25 R R WL TR W R R 35 Hz@
2 450 r/min, 40 M 5 0E R R EE B 23 mm 4%
TFF o3 5 IE R R R 38 92, 3%, Atk
([ 3ol 77,010 . X4y Bk S O B IR A
BEIEAT R 4k L 4 k5 I R R LR A 3T
ik 96.8% ., B EFEW T IEHR A MB K, /rikE
f R B 11 TR

Negative
electrode

Positive

electrode

£

E 11l SEEHEHRFTGEERA
Fig. 11 Positive electrode and negative electrode

plates after sorting

£i BB IR SR A 3L 73 3k B R W] DL S B IE A A
AR R B9 R0 1 5 5 i R R TSP A 3L )
TPk BT DRI /)N B A 3 AR T 4 R I SR
Fr 1) 53 5 50CR

JEL 7 45 + B2 1 30 90 4L BRI 3020 2 L 0 5 g
3 i

JRF 2y 3 v vt RDR 0 A GR 43 e W 40 Wt v
A B R E A B B BRI & B e [
WCHE A T B 1 2 ik 6 X [ 8 77 3 50 1 ok B AR
I 8 T LT LA AR R P TH Bl T r v R A3 3 Y
IRBE T G ) 80 9 10 S5 908 B8 IR ATl ) 2 €4 R PEA
O I R I T p 2 kR AR AL R OR R U
IrIRERGE A T SO 5 B R TE R R R
W b 19 53 3 3 B RSCR 5 PRI R RN R B gy i
BLRE 7 e L 23 7 M ) BE R o B A G, i 3R 45 2R
.

IBEYE S P NANOE S S A UE S/ NP 31 N
Gy VEYPRLRLEE ) RL BE 43 A 84S R T 4
o E SRR P R T R A O3 e SR MR LR
F 10 mm,

2) FEARE 25 O O R IE Sl 15 B8 o 98 ) 19 7
T [ e 4 0 i IR TR 2 CBREDIR L 50K T & 58)
i 10 AN F 43 s PROMCTE i U 70 1B 1i7 X8 49 kI 1 4k 2
AP R AR

3) M IEAR Jr G F bE S 3R 22 S e Bk A
B AR T R AR ST
— T EJE I Fr i A5k 92,300, $EATIEAR A
FOGAAR B TS 73 B9 A7 B T 48 ey PR OB 19 2 32 L [ IR

Ry AR
Sk

(1] THE IS SRS 45 0 TH B B 0 v 4 J8 b1 k)]

W AR ST B R 5 H R, 2017, 6 (6):
1196-1207.
WEI Shouping, SUN Jie, ZHOU Tian, et al. Research
development of metals recovery from spent lithium-ion
batteries[ J ]. Energy Storage Science and Technology,
2017,6(6):1196-1207.

(2] EJ5 . SRIBME. X0 BE 3 . 45, K 10 3l Jp e it 9% U P A= R
BRI B E ¥R 245 F A, 2018, 36 (10):
106-111.

WANG Fang.ZHANG Bangsheng.LIU Guiging,et al.
Progress in recycling technology of waste power
battery resources[ J]. China Resources Comprehensive

Utilization,2018,36(10) : 106-111.



72 eI R A N %11 &
(3] ZHLLWE ., FRLLAR, £ R . ST A 14 Rk b8 Uil 43 e 1 72 vh WANG  Quangiang, DUAN  Chenlong, ZHANG
Hotlg g mem A EZ 48] 5 WML, 2020, Hongjian. Research on separation result of electronic
48(5) :55-59. scrap by eddy current separator[J]. China Resources
WEI Honggang, RAN Hongxiang, WANG Xiaoming. Comprehensive Utilization,2005,23(12) :22-25.
Analysis of factors affecting ejection angle in of non- (6] HMIFHF. B B #E bR 42k 20 d 3t ml 555 7= 9 19 T T 40 %k BF
ferrous metals in the process of eddy current separation 2 D]. AR A AR Tk K 2%, 2018.
of solid waste[J]. Mining & Processing Equipment, BAI Yuxuan. Study on eddy current separation of
2020,48(5) :55-59. broken products from waste ferric phosphate lithium
(4] ZRarus, e, mR IHA 648 iR i 5 0§16l & battery [ D ]. Hefei: Hefei University of
SRR BT R AO&B GET D). Technology,2018.
2020(3):114-118,125. (7] R TR/ B4Rt 5. 2 T URBE R 22 M 4% 1 A7 (B 4
WEI Honggang, RAN Hongxiang. Development of B R M iR k] A4 R TR, 2019,
eddy current separator for recycling waste non-ferrous 9(8):127-134.
metal and study on the conductor ejection LI Cheng, WANG Xiaokai, ZHANG Zhenyuan, et al.
trajectory[ J]. Nonferrous Metals ( Mineral Processing Visual recognition method for nonferrous metal
Section) ,2020(3) :114-118,125. crushed aggregates based on deep residual
(5] E4um.B R, kit a8, 08 iR 82 4E S 5O 88 4 1% 52 i network[ J]. Nonferrous Metals Engineering, 2019,

FAFFE L], o B IR 25 A R A, 2005,23(12) £ 22-25.

9(8):127-134.



