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Short-Process and Clean Preparation Technique for
Battery-Grade Iron Phosphate
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(1.School of Metallurgical and Energy Engineering, Kunming University of Science and Technology, Kunming 650093,
Yunnan, China; 2. National Engineering Research Center for Green Recycling of Strategic Metal Resources, Institute of
Process Engineering, Chinese Academy of Sciences, Beijing 100190, China)

Abstract; A new short-process preparation technique for battery-grade iron phosphate was explored with iron powder and
phosphoric acid as main raw materials. The effects of iron powder dissolution mechanism, iron phosphate reaction
conditions, and mother liquor recycle on product indicators were investigated. The results show that the dissolution rate
of iron powder can reach 97.92% at a temperature of 70 “C, with phosphoric acid at a concentration of 20% ,
iron and phosphorus at a ratio of 1/3, and iron powder at a size of 150 wm; after 1 h precipitation at 100 °C, with an
addition of hydrogen peroxide at 110% of the theoretical amount, an iron phosphate with D, of 2 pm was prepared with
the precipitation rate of 98.86%. The obtained iron phosphate has stable crystal form with uniform crystal grains, and the
contents of elemental impurities are significantly lower than the requirements specified in the HG/T 4701—2021
standard. The precipitated mother liquor in the process can be recycled, leading to actualization of low-carbon and green
production.
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Table 1

Multi-elemental analysis of reduced iron powder %
NG
99.00 0.10 0.12 0.08 0.06 0.02 0.10 0.30

Fe Si Mn C S P [0}

K2 HRESSNER

Table 2  Sieve analysis results of sample

K4/ mm FER /Y%
+0.150 0
-0.150+0.125 10.15
-0.125+0.100 53.40
-0.100+0.074 8.86
-0.074+0.045 19.99
-0.045 7.60
&t 100.00

1.2 R RFRAE
L X FEATEH(XRD) FRAEM B AR S5
AT L T A (SEM) WLEEFN 23 B B4 RHE 55 AN
THOULZAAE) R FH SRR 5 55 2 1A R SRS AL (1CP)
SIMTICER & i ORI S S U ORLEE
1.3 RERE
HEGEH Y = (1) ~ (6) R,
Fe + 2H,PO, = Fe’* + 2H,PO, + H, (1)
H,PO,” — HPO,” + H* (2)
HPO,”” == PO, + H' (3)
2Fe’* + H,0, + 2H" == 2F¢’" + 2H,0 (4)
Fe'* + P0O,” + 2H,0 = FePO, - 2H,0 (5)
2Fe + 2H,PO, + H,0, = 2FePO, - 2H,0 + 2H,
(6)
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Fig.1 Effect of reaction temperature on dissolution rate
of iron powder
2.1.2  BARL TR R0

RREE 70 C BERRIREE 20% ARFPRIEE 150 pm
PEFEHLEL B 350 v/min 20T, BB Eb XA 4 R
FIRZIR AN 2 FER, BB 1/1 BF, LT JC g R g
v s B B S, OV A R TR K, R HL Ik
F 1/3 Ry Rk 3 97.92% ; BkBE e T 173 )5,
By TRE . WEMEBEN 1/3,

2.1.3  BREROREAT S SRR R

NI 70 °C BB 173 BRBPRLE 150 wm fi
FEDLULH 350 v/min S50, B R MR B2 X AR v R 1Y
SAnPE 3 iR, K 3 AN BERR R B T B v
R A KU N , BRI 209 I b i i 3 1A 3] 0
H,097.92%, EEMIBEIRIEE R 20%
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Fig.2 Effect of Fe/P ratio on dissolution rate of iron powder
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Fig.3 Effect of phosphoric acid concentration on

dissolution rate of iron powder
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Table 3  Effect of particle size of iron powder on its dissolution rate

BRAPRLEE/ wm AR %
74 96.16
150 97.92
270 85.89
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Fig.4 Effect of reaction time on precipitation rate and
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particle size of iron phosphate
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Fig.6 Effect of hydrogen peroxide dosage on precipitation rate

and particle size of iron phosphate
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Fig.7 Effect of reaction temperature on precipitation rate and

particle size of iron phosphate
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Fig.8 XRD patterns of iron phosphate
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Fig.9 Variation of elements in mother liquor

during recycling process
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Table 4 Element contents in iron phosphate

Sk (B R /%

ot AN

TR e VT
K <0.02 0.019 &
Ca <0.01 0.008 &
Na <0.02 0.017 i
Mg <0.06 — &
Al <0.05 0.010 i
Zn <0.015 0.003 &
Cu <0.003 — i
Mn <0.1 0.007 &
Ti <0.18 0.001 ey
Fe 28.5~30.0 29.67 &
p 16.2~17.2 16.63 =3

10 BEERTK SEM B
Fig. 10 SEM image of iron phosphate
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Fig. 11

SEM images of iron phosphate prepared by

mother liquor recycle
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