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Production process of battery grade anhydrous iron phosphate

WU Song, WANG Haitao, LI Jincheng
(Guizhou Phosphate New Energy Technology Co., Lid., Fuquan 550501, China)

Abstract: Iron phosphate (FePO,) is a key precursor for cathode material of lithium battery lithium iron

phosphate (LiFePO,). The morphology and sulfur content of FePO, significantly impact the performance of the

synthesized LiFePO.. To achieve FePO, products with suitable particle size and low sulfur content, the liquid

phase precipitation method is improved and optimized. Instead of adding phosphoric acid and ammonia water

solely, ammonia water is mixed with phosphoric acid to form monoammonium phosphate, which is then added

to FeSO, solution, this effectively reduced the sulfur content. During the aging process, the crystallinity and

morphology of FePO, are changed by staged heating and adding ammonia water and phosphoric acid at different

stages. The FePO; products prepared under this method have a low sulfur mass fraction of 4.2x 107, a

morphology of block-like flake mixed particles, and the compaction density of LiFePO, produced by this FePO,

is 2.53 g/em’.
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Table 1 Particle size of products with

different mixing speeds
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Table 2 Effect of reaction temperature on metal

impurities in products

SN w(Mg)/ w(AD/ w(Ti)/ w(Mn)/
C (mg-kg')  (mg-kg') (mg-kg') (mg-kg")
60 5.68 15.81 8.88 19.78
70 10.52 24.12 12.16 33.54
80 67.44 80.31 15.47 67.84
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Fig. 1 Changes in sulfur content at different stages

{5 XRD 231 A [ B BEwE 5 4 28 1k 9 S A
XS5 R 3 T BB i 7 i RS S JUR B
FEARIOXRD 2047, SR ILIE 2. SO S U ROAE i
BN AR EL, A R T AR
JE, BRI, XS RN (5)
SEAR— 2. A By Bow TRk i A F R OE
FePO., X5 (6) 45iR—E



<20 3 A7 2B 54 AL

2024 %
%3955 94

ISR il

ML_

1 BERRER™ h
l AL A A M

FP’Z(NHA)(OH)(POA)Z(HZO)Z

FePO
1| ks

1l 4 il 1 al

20 40 60 80
200¢)

B2 FKHEEER% XRD

Fig. 2 XRD diagram of anhydrous iron phosphate
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Table 3 Metal impurity content in iron phosphate products 10°
RS w(Mg) w(Al) w(Na) w(K) w(Pb) w(Cd) w(Cr) w(Ni) w(Ti) w(Mn) w(Sn) w(Zn)
S 1.00 13.71 1.49 3.59 10.17 1.74 5.71 7.44 10.66 1.49 7.19

MR D 14.11 21.27 2.27 2.98 9.50

1.22 2.12 8.21 21.23 25.12 2.12 6.87
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