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Effect of pH value on performance of FePO4-xH,0 and LiFePO, in
synthesis process
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Abstract: FePO4xH,O precursor was synthesized from FeSO,7H,0, H3PO,4, H,O, and NH;3-H,0 under various pH value.
LiFePO, cathode material was then synthesized by low temperature sintering of the homogeneous mixture of Li,COs,
acetylene black and FePO,xH,0. The effect of the solution pH on the performance of FePO,xH,O was characterized.
The structures of FePO4xH,O and LiFePO, were characterized by XRD and SEM. The effect of the solution pH on the
electrochemical performance of LiFePO, was discussed. The results show that no impurities exist in the FePO,xH,0
synthesized at pH value ranging in 2 and 5. LiFePO, made from FePO,xH,O precursor synthesized under the condition
that the solution pH is about 2 show excellent electrochemical performance, and the tap density reaches 1.11 g/em’.
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Fig.1 XRD patterns of FePO, prepared at different pH values:
() pH=1.5; (b) pH=2; (c) pH=3; (d) pH=4; () pH=5
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Fig.2 SEM images of FePO,xH,0 prepared
at different pH values: (a) pH=1.5; (b) pH=2;
(c) pH=3; (d) pH=4; (e) pH=5
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Table 1 Performance parameters of samples with different pH

values
Granularity/ Specific surface Tap density/
pH pm area/(m>g ") (grem™?)
1.5 2.12 16.32 0.63
2.0 2.30 15.30 0.71
3.0 1.54 18.65 0.60
4.0 1.38 22.60 0.56
5.0 1.09 28.51 0.46
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Fig.3 XRD patterns of LiFePO, prepared at different pH
values: (a) pH=2; (b) pH=3; (c) pH=4; (d) pH=5
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Fig.4 SEM images of LiFePO, prepared at different pH values: (a) pH=2; (b) pH=3; (c) pH=4; (d) pH=5
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Fig.5 Discharge curves of LiFePO,/C prepared at different
pH values: S1—pH=2; S2—pH=3; S3—pH=4; S4—pH=5
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