5545 255 1 ) 7 ¥ I ## Vol.45 No.1
2025 4E2 A MINING AND METALLURGICAL ENGINEERING February 2025

SRR RS RR R ST

MEW, Bh, TR, k4%, 3445, KE, RZE, BHE
(PR W T 59 TRERE, Hm KD 410083)

& E. DR LB E R TR R I IE R 4, PR B A7 S5 SR B R VTS IR e R BRI W R G AL A Gt 2N Fe®
5 AP U B IR 4 AU S R B RR DTk 2 /K A B RR K™ W, B B M R P T ol & A TR, 25 SRR TR
W pH=4.5 JNIREE 25 C ST 10 min 2545, AL A Cr RBRF53T120 100%H1 97.15% , Fe #1553 2.42% ; AL IRAEV I pH
{8 2.1 DCIERTE] 10 min JUFEIREE 25 C 44 F ULk, Fe ULIER N 97.30% ,Ni Fl Co #1HFHAN 0.36% 1 0.64% ; UUTET= I N I E
e H A 45 SR BEIR 2R , 26 700 CHBHE 2 h J5 5678 M T0/K FePO, , o2 i & M LLAF A& HG/T 4701—2021 1 T AU JC /KB R 2R
bR

KA BHRERVIIETS ; BRIRER; SRR DUEk; By, BRahek; AL

PESES: TFI11 XERRRAD . A doi ; 10.3969/].issn.0253-6099.2025.01.018

MEHS: 0253-6099(2025)01-0097-06

Purification of Nickel-Cobalt-Iron Rich Leachate and
Preparation of Iron Phosphate
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Abstract; The leachate obtained from the oxidation leach of nickel-cobalt-iron powder with sulfuric acid was taken in the
study for preparing iron phosphate. After potential adjustment, AI’* and Cr’* in the leachate were removed by
neutralization and precipitation to achieve an efficient separation of Fe’* and Al**. The purified solution was then oxidized
and used to prepare ferric phosphate hydrate by iron precipitation with phosphoric acid. Finally, the purified Ni-Co-rich
solution was used to prepare nickel-cobalt hydroxide. It is found that firstly, with pH of the leachate at 4.5, 10 min of
reaction at 25 “C can lead to the removal rates of Al and Cr reaching 100% and 97.15% , with loss rate of Fe at 2.42% ;
secondly, the obtained purified solution is subjected to 10-min iron precipitation at 25 °C with pH of 2.1, resulting in
iron precipitation rate of 97.30%, loss rates of Ni and Co at 0.36% and 0.64%, respectively; the precipitate,
amorphous iron phosphate with water of crystallization, is then subjected to 2-h calcination at 700 °C and converted to
anhydrous FePO,, with both impurity content and iron-phosphorus ratio up to the standard of type I anhydrous iron
phosphate in HG/T 4701—2021.
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Table 1 Concentration of each element in leachate g/L
Ni2+ C02+ Mn2+ A13+ Mg2+ Cr3+ F62+ Fe3+
9.77 0.77 0.42 1.27 0.84 0.34 29.90 21.56
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Fig.1 Process route for preparation of iron phosphate
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Table 2 Concentration of each ion in leachate

after potential adjustment /L.
Ni%* Co** Mn?* A% Mg** crt Fe
10.21 0.72 1.81 1.02 0.86 0.51 67.44
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Fig.2 Effect of pH for reaction on removal rate
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Fig.3 Effect of reaction temperature on removal rate
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Fig.4 Effect of reaction time on removal rate
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Table 3 Concentration of each element in solution

after removal of Al and Cr g/L

Ni?*  Co*  Mn* AP Mg** cr* Fe?* Fe®*

9.22  0.66 1.69 0.04 0.74 0.02 57.21 0.91
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Fig.5 Effect of pH on precipitation rate
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Fig.6 Effect of temperature on precipitation rate
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Fig.7 Effect of precipitation time on precipitation rate
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Table 4 Concentration of each element in solution
after Fe precipitation mg/L
Ni2+ C02+ Mn2+ Al3+ Mg2+ Cr3+ Fe3+
2 860.0 190.0 530.0 0.7 230.0 4.0 50.0
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Table 5 Content of each element and impurity of iron phosphate %

T2 Fe P Mn Al Mg Cr

HG/T 4701—2021
I BB BERRER 35.7~36.7 20.0~21.1 <0.1 <0.05 <0.06 —

= 01 [14]
J o an
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Table 6 Content of each element in MHP %
Ni Co Mn Al Mg Cr Fe
41.54 2.46 7.03 0.002 1.07 0.011 0.05
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