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Electrochemical Performance of 0.7LiFePQ,-0.3Li;V,(PO,);/C Cathode Materials
Using Polyethylene Glycol as Carbon Source
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Abstract: Different molecular weight of polyethylene glycol (PEG), including PEG-200, PEG-600, PEG-1000, PEG-2000
and PEG-6000, were used as carbon sources and reduction agents for preparation of 0.7LiFePO,4-0.3Li;V,(PO,4)s/C composites
via spay-drying followed solid-state reaction approach. The structure and morphology of the 0.7LiFePO,-0.3Li;V,(PO,),/C
composite samples were characterized by X-ray diffraction(XRD), Raman spectroscope and field-emission scanning
electron microscope (FE-SEM). The diffraction peaks of the synthesized compound were composed of both ortho-
rhombic LiFePO,4 and monoclinic Li;V,(PO,);, indicating the synthesized compound is a mixture phase of LiFePO,
and Li;V,(PO,);. The structure of residual carbon was characterized by Raman spectroscope. A lower intensity ratio of
the Ip/lg band for PEG-200 in Raman spectrum indicated more graphite clusters in the structure of carbon, which
would enhance the electronic conductivity of the residual carbon. The composites showed higher discharge capacity,
better rate capability and cyclic performance. Even at a high charge-discharge rate of 10C, it still maintained a dis-
charge capacity of 120 mAh/g in the potential range of 2.0-4.3 V.
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Fig. 1 TG curves of precursors prepared from different car-
bon sources

(a) PEG-200; (b) PEG-1000; (c) PEG-6000
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Fig. 2 XRD patterns of LFVP/C compounds prepared with
different carbon sources

(a) PEG-200; (b) PEG-600; (c) PEG-1000; (d) PEG-2000; (e) PEG-6000
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Fig. 3 Raman spectra and its fitted result of the products with different carbon sources
(a) PEG-200; (b) PEG-600; (c) PEG-1000; (d) PEG-2000; (¢) PEG-6000
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Table 1 Results of I/l ratio, carbon content and electronic conductivity of LFVP/C compounds prepared with different
carbon sources

Carbon source  Wavenumber/em™  Area/(a.u.)  Ap/Ag Ay3/Ag,  Carbon content  Electrical conductivity/(S~cm'1)
) 1352 70022
s
P 1590 46753 3
PEG-200 1.50 0.07 1.73% 1.89X 10"
5 1150 2035
5P 1472 5886
5 1354 57547
s
P 1596 31336 )
PEG-600 1.84 0.10 1.59% 1.14X 10"
5 1151 3165
P 1491 5744
) 1357 78754
Sp
1599 38080 5
PEG-1000 2.07 0.14 1.81% 2.22X 10"
5 1139 6453
P 1504 10158
5 1358 56532
sp
1604 26020 s
PEG-2000 2.17 0.21 1.47% 8.66X 10"
s 1156 6771
s
P 1508 10759
5 1354 30012
s
P 1607 11208 .
PEG-6000 2.68 2.01 1.68% 1.17X 10"
s 1349 57748
s
P 1558 27004
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Fig. 4 SEM images of LFVP/C compounds prepared with different carbon sources
(a) PEG-200; (b) PEG-600; (c) PEG-1000; (d) PEG-2000; (e) PEG-6000
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Fig. 6 Charge-discharge curves of LFVP/C compounds prepared with different carbon sources at different rates
(a) 2C; (b) 1C; (c) 5C; (d) 10C
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Table 2 Comparison of discharge capability (mAh/g) of
LFVP/C compounds prepared with different carbon sources

Carbon source 0.2C 1C 5C 10C
PEG-200 134 134 126 120
PEG-600 142 138 130 112
PEG-1000 145 139 126 79
PEG-2000 142 141 132 95
PEG-6000 140 141 129 72
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Fig. 7 Cycle life of LFVP/C compounds prepared with diffe-
rent carbon sources at different rates
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Fig. 8 CV curves (a) and impedance spectra (b) of LEVP/C compounds prepared with different carbon sources at 0.1 mV/s
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