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High density LiFePO,/C composite
cathode material for lithium ion batteries

HU Guo-rong, XIAO Zheng-wei, DU Ke, PENG Zhong-dong, DENG Xin-rong

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: High density LiFePO,/C composite cathode material was synthesized by two-step solid state reaction using
raw materials FeC,04-2H,0, NH4H,PO,, Li,CO; and acetylene black. The possible reactions and middle products in the
first calcining process were investigated in detail by means of DSC, TGA and XRD. SEM was used to characterize the
morphology and contiguity of LiFePO, particles in LiFePO,/C composite material. The results show that the content of
acetylene black is an important factor to influence the particle size of LiFePO, and the contiguity between grains. Based
on the first heat treatment, the second ball milling and calcining favor the osculation and mass transfer of the reactants in
the second solid state reaction, and compared with one-step method, the density of resultant LiFePO,/C is ameliorated.
1.5%, the tap density of LiFePO4/C prepared by

two-step process reaches 1.7 g/em’, and its initial discharge capacity approximates 105 mA-h/g.

With the residual acetylene black content(mass fraction) of 0.1%—
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Fig.1 TGA and DSC curves of samples: (a) FeC,0,-2H,0; (b)
Li2C03 and NH4H2PO4
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Fig.2 XRD patterns of reaction products of Li,CO; and
NH4H,PO, at different temperatures
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Fig.3 XRD pattern of resultant product of first solid state

reaction
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Fig.4 SEM images of LiFePO,/C with different contents of acetylene black: (a) 1.5%; (b) 0.8%; (c) 0.4%; (d) 0.1%

1 PID AT BB AN—20 [ SN Y LiFePO,/C 1 4
PR PRI TR 3 BRI ST

Table 1 Acetylene black content (mass fraction, %) and tap
density of LiFePO,/C synthesized by two-step and one-step

solid state reactions

Sample  Acetylene black Synthesis Tap density/
No. content/% method (grem ™)
1 10.8 Two-step 0.6
2 5.2 Two-step 1.0
3 34 Two-step 1.4
4 1.5 Two-step 1.7
5 0.8 Two-step 1.7
6 0.4 Two-step 1.7
7 0.1 Two-step 1.7
8 1.4 One-step 1.2
9 3.5 One-step 0.8

In all cases, Li,COs, FeC,04-2H,0, NH4H,PO, and acetylene

black were used as raw materials.
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Fig.5 Initial charge/discharge curves of LiFePO,/C with
different contents of acetylene black prepared by two-step solid
phase reaction: 1—0.1%; 2—0.8%; 3—1.5%; 4—5.2%; 5—
10.8%
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