W EEaNA

114 - Multipurpose Utilization of Mineral Resources 2025 4

— R T HL e R R R S
B, BARE, KibH, ditE, THEE

(FEMRERZRABNT =EZEFAMRR, EXESRT ZBRESFRAIESAMRES
I, BRZREBZEERN ZEMATNESRSIRE, TRARESREEEFAESLSSE
=, AR M 450006)

W e AR TH H b ) 45 8 T R AU R R IRAG, B R T HIBAT G 3 A B )
AFREENIEIN, IF BT BRARKT RSN G F . B AR BUL IH b B WSO R A S AR g2 4. Bl shBUE A R
HHEE—TENER T, 20 ISR TRAE, SR ZRAHFRES BT 02%. AR
LT A HE i BRI AR R 4 B — ik — PR R IR B A T E R R IH P A& 8 . Seb s SRR, gkl
FIERHEE S R 1.75% PR 0.18%, AZCERRE IR A, $%m 2 1H sl B SOR AR R0

FEA: RIHEM; B4R, ERds; 55

doi:10.12476/kczhly.202405300191
hESHES: TD982;C33; EkirEm: A XEHRS: 1000-6532 (2025) 05-0114-05

SIAMN: R, BIRAE, e, & — Rl IH il @R EE SR IR [0]. B P2 45 A R, 2025, 46(5): 114-118.
LI Zuomin, LYU Zhenfu, ZHANG Boran, et al. Experiment on efficient aluminum removal from waste
batteries[J]. Multipurpose Utilization of Mineral Resources, 2025, 46(5): 114-118.

PR N TR E S A REIR AEL BB L AR R B R s, KR

., HATEE I R IEARARL N I A B Y RN IENR R, EE)EE SR PR
HLLOBRERERIR LSS, T HAMRBAHEY, SRR NRRVEVEMRSCONERES T, i Hr s IE AR AR Y
VAR . BEAERTREVR SIS Z N, A AR ERARS, FRATHRL. BN BRI EAT
= A FE R ARG R, MR AT HEME 5B, 8005 AT R, 15 3
FEETE, MRAEANE, M 2017— 2030 4, AEEFE Al (OHD ¥, —MAEEDE 7 B H 92% A0,
451100 ARG WER IHEEES 7 HIBP. EEARAR BB 2 9 il 5 o AR R AR R W L
B, BRI S g, faH N KSR (PVDF) ¥ IEMRMEHAEEE > 8, Hojvk 1%
R, TR 3 oK B BRI 2 Gy R 3 A 1) R IR I #IE B A AR

J&IH B th & K& 1 Niv. Co. Li. Mn. PVDFP, 7 iE R RS R 97% NEE 457, HTE
. FeZ&E, XUERBRNHMOBELEN, K P fEdarsg T ERSE A4k, HiREN

POt R A B S50 5 R 0 R R A~ A RE S, EER E e R g, s
2, SCHURIH R m e R BAE T IR R R BSEER AR MY () B a I A
FEe, A PTAE WIEORBEE: (D TR — I EEREHTIR I, RN BON 90%Y, Ha
fif— WHERD — Bh— BMEER: (2 K EoMRESEN T EERIENREER T, ks
H— Piif— MR s — ERERE - 8ME, EEMERENRBIER, #30iE =il
WM ELE R B 1 AB R 2 EEGEERARIT R A G AT B P S5 T 2R R VA R ) A

Wi BEE: 2024-05-30
EL£mE: HEHMFFAETE (DD20221699)
{EERN: 2 (1988-) , L&, T, FEEMNFLEFAR . bR TIE.


https://doi.org/

% 5
2025 4£ 10 A

M. —AP R 8 Rk SRk 4s i « 115 -

&Y, BETZEONE R (3) R N-F R
H7 Wi S5 7 MLV R 5 iR PVDF {5 45 96 A1 IE AR L 2y
B, WITER A RO B AR A IEAR AR, (H
EREAPUEAK, HigsBBsA s,

Bt DA IR AR A BN ER 0 7 B BORAFAE YR
& 72 A B AR A HLR K B R A e 45 ik
K TR TE R P e AR 7 O R 3 R A I AR
FORFRVES T8 1) SR A IR IR AR BN . R K
I3 A EARSE AR, IR JE I P € 308 s A PR
T B AR AN IEAR A RE o AR 5 92 B A SEL A v A
PR G s A R R A R, TR
PRI 8 18] B SR I AFAE 22 57, A IR AR RLAT
E AR, R XK THRINE L 28, AR
B P AU A R 22 7 2 1 em DA B4R
fi, PP L B 22 5 N P v A D B8 PR 70 5 1 1 em
AR IIR{E . A STER T 1 AR IR T A B
JRERBRTTI%, A9 B 20 B 1) IR A o

1 MR R S8 77 ik

1.1 [RIRE 4R

AR SIS T TR 5 5 2w B AR ) % TH
M, IEARAPR N = o8

(LiNixCoyMnzO,) , B JeXt & [H H gk 1T il
ARER, SN T B Ak R R AR R AT RE R AR AE, R
SNV VAT I TSR IR ST R AR R AR
[F#vEE, FahPRERECEN A, FHaid Kb E
T o N T B AN R R BT 43 B8 S i R,
PIRAKEUTEAR, REEH 0~8 cm, 1EMRJFEEIZ A
RS E 1.75%.
12 XWrHEE

HUIEAR AL 300 g N -FIR R ARSERE+, 0
A 400 g /KK IR, R AR AN N B A IR AR B
a, BB AT OC, R ZE N 40 Hz, @A
W PR B0 2% 5] I B 02 7 A2 B ) R0 ) 9 ATL AR AR B
W, TEAL RIS FE A R iR 3 T X S I R A
XL e B R A BB A, S AR AR L
WAR BRI 0283 . fe s i = A%
B A B R R AENLGZ B, 7E RE S
ER R ndizs, (#4148 8 IER A 75l
REIBER R WM o) HBUEE, 245,
B SEIRAZ . AR, 420 min J5, S5
W25y SE A 00 B8, TRONJE TR LT, R N —

LS

B RRIE BT, e zm, NMADE
HL R I B A K UL VL b 5 R 7 S R B4
HAT, Gl iz MRS . HCR Tk
PR B ORI AE T T, BE A R LR S
KB, AW F 2 24T 2 ks AR YN
kLR A R . R AT T K R
w BN g IR AN IR EL o R B P R T
Mrve s, EEMEGImR. Srds. Bl
LR N e A W S 4 e S U DR WE Y 32
M B35 AL 70 8 Y S B R 2R 2.

FESr W ARV AT, 1 8 25 T AR b R 70 ik
P, ARXERFEMGPHRES RO LERME R
1:7 MR AT A, 3T i LR > B 2 1) 70 ik
JEO, B B R DL AT R A XU AR
REFA AT, LI 1.

SRR

Ik

A AR . KE0.7 MPa
12 m/s. WUEZEfL

R R
B FHoikinig
Fig.1 Flow of conditional sorting
IR I R PEAE B S BEAT B 7 e T 2% 1 SR 5
REAE W E Y 0.7 MPa, SERGZ5 R ILE 2. HIE 2
FIRD, BEAE B ROE PR R, RERFT AL ALY
RS Th s, AR I8 Oy 10 m/s I A7 B 21 8L
0.59%; 77 ZEEH B R IR T T, EAGHE

70 0.80
65
40.75
60
55+ 40.70
IS IS
M 50 - =
£ 40.65 o2
45 +
40 + _10.60
35+ —— S
1 1 1 1 1 0.55
8 9 10 11 12

F i 4 (m/s)

B2 KEEERTUFRASIHER
Fig.2 Test results of belt rotation speed change conditions
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Fig.3 Test results of wind pressure change conditions
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Table 2 Cleaning-scavenging test results
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Table 3  Test results of high-frequency fine sand shaker
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Fig.6 Total sorting process of aluminum removal for waste
batteries
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Table 4 Test results of the total sorting process
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Experiment on Efficient Aluminum Removal from Waste Batteries

LI Zuomin, LYU Zhenfu, ZHANG Boran, LIU Hangtao, DING Guofeng
(Zhengzhou Institute of Multipurpose Utilization of Mineral Resources, CAGS, China National Engineering
Research Center for Utilization of Industrial Minerals, Key Laboratory for Polymetallic Ores' Evaluation and
Utilization, Ministry of Natural Resources, Engineering Technology Innovation Center for Development and
Utilization of High Purity Quartz, Ministry of Natural Resources, Key Laboratory of Comprehensive
Utilization of Gold Resource in Henan Province, Zhengzhou, Henan 450006, China)

Abstract: The efficient recovery of metal elements from waste batteries not only makes waste resources, but
also helps the battery industry to form a dynamic and sustainable cycle of manufacturing, use and recycling,
and reduces the harm to the ecological environment. The study found that there was a certain amount of
aluminum ions in nickel salts, cobalt salts or cathode materials during the recycling and reuse of waste
batteries, which affects the purity of scarce metal elements. The secondary utilization of high priced metals
requires reducing the aluminum content to 0.2%. In this paper, ultrasonic separation-color selection-shaking
table re-election combined process is used in the pre-treatment stage of batteries to remove aluminum metal
from waste batteries. The experimental results show that this method can reduce the aluminum content of
raw materials from 1.75% to 0.18%, effectively remove aluminum from waste batteries, and improve the
efficiency of waste battery recycling process.

Keywords: waste battery; aluminum; positive electrode component; separate
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