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Preparation of lithium manganese iron phosphate cathode material by
purification of ferrous sulfate and study on its performance influence
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Abstract: The titanium dioxide production process via the sulfuric acid method generates a significant
amount of byproduct ferrous sulfate. To fully utilize this resource, ferrous sulfate is purified and then
used as a raw material to synthesize value-added cathode material of lithium manganese iron phosphate
(LMFP) through a one-step hydrothermal method. In this study the impact of partially removed mag-
nesium from the raw material on the physical and electrochemical properties of LMFP had been invest-
igated. The results show that the using ammonium fluoride with a mass fraction of 6% as a chemical
precipitant can obtain ferrous sulfate products with a removal rate of 98.86% magnesium impurities.
Consequently the synthesized LMFP features an irregular spherical morphology and an orthorhombic
crystal structure. A small amount of magnesium impurities alters the lithium-ion activity space within
the material, enhancing lithium-ion migration rates. The discharge specific capacity of the synthesized

s B #8:2025-02—17; &3 B #8: 2025-03—-20; 3 H #8:2025-03-26

BEEWE: ) T RFAQIF NI TR % B B (S202311607177) ; L3S R F 0 5 — i F RF sl Ak A A B 55114
(20243302); PG R2EXT O S48-# R H (2023B04) .

PEE B Ar: R, 2002 4 H A, Lo, ToRREIN A, IR AL 2E TREACRIFEE, B-mail: 2404915731@qq.com; il iHAEH: 3%
A, 1970 4R AE, 5B, TRRR LA, W, B R m B T ARIW, B985 17 R TEALE T, E-mail: pingxiongcai@bbgu.edu.cn,


https://doi.org/10.7513/j.issn.1004-7638.2025.05.017
https://doi.org/10.7513/j.issn.1004-7638.2025.05.017
https://doi.org/10.7513/j.issn.1004-7638.2025.05.017
mailto:2404915731@qq.com
mailto:pingxiongcai@bbgu.edu.cn

. 164 - W ek #8K

2025 45 46 &

LMFP cathode material (LMFP/C-2) is 135.24 mAh/g at 0.1C and 86.16 mAh/g at 2C, respectively.
After 100 cycles at 0.1C, the discharge specific capacity retention rate reaches 97.70%. The perform-
ance of the obtained product slightly surpasses that of high-purity commercial materials.

Key words: ferrous sulfate, lithium manganese iron phosphate, hydrothermal method, byproduct from

titanium dioxide production, purification
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Table 1 Main chemical composition of ferrous sulfate %

Fe Ti S Mg Ca Al Zn

26 0.03 15 0.76 0. 046 0.002 0.008
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tion on the removal of magnesium ions
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Fig.2 XRD spectra of ferrous sulfate before and after
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Fe Ti Mn Mg Ca Al Zn
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Fig.5 TEM images of LMFP/C-2 cathode material
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