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Abstract

At present, decommissioned lithium iron phosphate batteries are discharged and physically sep-
arated to obtain black powder of metal, cathode and anode electrode materials, and industrial pro-
duction usually uses sulfuric acid to leach the black powder to recover high-value lithium resources,
produces a large number of waste phosphorus iron slag. In order to realize the recovery of all com-
ponents of decommissioned lithium iron phosphate batteries and avoid the potential harm of accu-
mulated waste iron phosphate slag to the environment, the process of oxidation calcination + flota-
tion was used to recover iron phosphate and graphite resources from waste iron phosphate slag.
Firstly, the adhesive and conductive carbon black were removed by aerobic calcination at 400°C
~550°C, and then the samples were processed by flotation. The results showed that under the flota-
tion conditions of 30 mg/L kerosene and 40 mg/L MIBC at a calcination temperature of 400°C, the
concentrate was graphite, and the recovery was 91.7%. The tailings are amorphous iron phos-
phate with a recovery of 95.2%. The characterization analysis shows that iron phosphate and
graphite products have the potential as materials for lithium iron phosphate batteries, the initial
specific discharge capacity of the synthesized lithium iron phosphate was 143.7 mAh-g™%, which
attenuated to 137.2 mAh-g! after 30 rounds. The separation and recovery of waste phosphorus
and iron slag is simple and efficient.

Keywords

Phosphorus and Iron Slag, Aerobic Roasting, Flotation, Recycle

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5|8

XA R S5 AN R RF S R YR P R IR I ORI 76 3 RS RE YA SR A BRSARAR AL o« O 1 D BRI
SEOLATFF SR, 2 MRS TR BT[] BRI b L AR etk 13 A7
s, RS R A BORIILLE 2] [3]. SR, BEEREREE M i I AR A 5~8 4, XEWREEA
AR ARG A KR R BERR DB el IR (4]0 H AT, RARIHBERR R A L b 22 T i M) B 7 1B 15 31 <2 s e
IEGRAT R AP BN, TR IH B R Bk A ok SE bR 2L 7 vh ROR SR 15w O (B A B BT, SR 1) PRl
BRI A A R HEAR[5]0 SR BRH1 T 3R PR B IR BA r Tt P B BRI OB IA R T FRA 1 S [l
&

v

X\
Bk

o

H R PR DA T (e A R F 7 T 4 rp il RV R AR L P BRIV I R R R R pH i
PEDTIESRATBEIR D™ i, SEILWE . BRBLIRMI BN [6]-[9]. HARX Pk & E KR Km LK, R Xt
TEFMERE R, P REAREE . AN TIACIRE P A R R B h il B2, AMUESH A
%, [FIN A HURAI(PVDF 25) FATR 9 -5 BUR B BRI 0R 2 1 75 6 B A R RN 3 R SRR 1, B
& VA SRR IVE R 22 5, JoiRIE R ] R IE 2 B A SR [10].

NSEDHR IR BRI R ax . BRI EIN, ABFFCIR I T — MR R - W T, e e A R BRI
A RS R . B BRI RO R AR SRIUS BUBRIR B i, RIS RAT R 2 P Sl A 287 e RAIA T Z
[BISCRBCRERR R SE 5 ) R R, $R AR PR, AT b N B AT

DOI: 10.12677/ms.2025.155094 904 PR R


https://doi.org/10.12677/ms.2025.155094
http://creativecommons.org/licenses/by/4.0/

AR, (i

2. IEMPEHFE
2.1. KR

| PR EER;h |

|

I L |

|

| IRARAIAR > &BINE. BEIR. FEZ |

'
| EREE —s R |
v

| . D F—| @msE #8E s |

|

I 218 |

| HSO+H,0 848 |——| LiSO,. CusOSE |

| Rtk |

Figure 1. Process flow of iron phosphorus slag
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Figure 2. XRD of phosphorus and iron slag
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Table 1. The proportion of each element in the phosphorus iron slag
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Figure 3. The proportion of the remaining solids in the initial mass after calcination at different temperatures and for different
times
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Figure 4. The effect of kerosene addition on flotation
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Figure 5. The effect of MIBC addition on flotation
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Figure 6. XRD pattern of iron phosphate tailings
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Figure 7. XRD of graphite after impurity removal
7. BR#EHAZE XRD

Figure 8. SEM of graphite. (a) Overall SEM picture; (b) Partial magnification
8. AZEHI SEM E. (a) SEM £57; (b) FEBHAE
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Figure 9. Electrochemical performance test of iron phosphate. (a) Rate performance diagram of the positive electrode material
(b) cyclic curve diagram of the positive electrode material
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