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Effect of Pyrolytic Reaction Conditions on Surface Free Energy of

LiFeP0O,C Composite
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(Institute of Power Source and Ecomaterials Science, Hebei University of Technology, Tianjin 300130, P. R. China)

Abstract:  Lithium iron phosphate powders were prepared by hydrothermal synthesis, and coated using glucose as
carbon precursor. The contact angles for calculating surface free energy of LiFePO, powders with three probe liquids
were measured. The surface free energy and its dispersive part and polar part were calculated, based on Young
equation and the method suggested by Wu. The relations of surface free energy to conductivity, coating property
and specific capacity were studied. The results indicated that with the same conductivity, the dispersive/polar ratio of
surface free energies (SE) of the powders had no effect on low rate discharge capability, whereas had great effect on high
rate discharge capability. The higher temperature and longer time of pyrolytic reaction led to an increase of the
dispersive/polar ratio, which was beneficial for its adhesion with polyvinylidene fluoride (PVdF) and the enhancement
of high rate discharge capability.
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Table 1 Surface tension of probe liquids (y/mJ-m2)
Surface

Ethylene glycol

. Acetone Formamide . Ethanol
tension in H,O
y 25.2 56.9 579 22.1
b 22.1 23.5 20.0 17.5
bl 3.1 33.4 379 4.6
v: surface tension; y**: dispersive part;y?*: polar part; 7=20 C
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Table 2 Contact angles (°) of LiFeP0O,/C powders

Ethylene glycol

T/C t/h Acetone Formamide . Ethanol
in H,0
700 3 62.7 78.2 74.8 79.3
700 5 64.3 87.2 85.9 64.2
700 7 34.5 85.8 74.2 56.5
700 10 57.4 86.2 83.9 65.9
600 5 51.7 86.8 86.2 74.9
750 5 60.2 87.4 84.1 67.5
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%3 LiPO/C #RKFREH HEE(G,)
Table 3 Surface free energy (G,) of LiP0O,/C powders

&4 LiFeP0O,/C MiRHL REMBE SR TR~

Table 4 Specific capacility, conductivity and particle

T/C t/h GgJ(mJ-m?) Y/(mI-m?)  y¥(mJ-m?) RQ* size of LiFePO,/C powders
700 3 26.9 9.5 17.4 0.9997 Specific capacility (mAh-g™)
d . -1

700 5 214 93 12.1 1.0000 TIC il iy ol(S-em™) =—m——7 e Dowm)
700 7 217 115 10.2 1.0000 500 3 0.325 2.1x10° 135 127 95 4.12
700 10 21.8 12.6 9.2 0.9896 600 3 0477 34x10° 140 135 98 4.07
600 5 22.8 8.3 14.5 0.9960 700 3 0.546 52x10~ 148 144 105 3.78
505 21.3 10.0 1.3 0.9853 700 5 0.769 7.8x10° 149 145 114 3.54

RQ": nonlinear correlation coefficient 700 7 1.127 3.5%x102 152 145 134 3.03

o) Al , 3 2 370 3.9x107 : 3.
JLP B AR AL BERS ] 3 h B, JELEE A 500 TR 700 10 1.370 3.9x10 151 146 130 3.11
750 10 1.392 3.7x102 152 140 117 5.28
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Ds,: diameter of grain size as 50% of cumulative integral
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