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Abstract: Nano Li,FeSiO, ,S,/C (x=0, 0.01, 0.02 and 0.03) cathode materials were prepared via solid state
reaction, and characterized by XRD, SEM, XPS, Raman, FTIR and constant current charge and discharge
for analyses on the crystal structure, morphology and electrochemical performance. The results showed that
Li,FeSi0;93S,0o/C displayed a P2, monoclinic crystal structure, with the cell volume and layer spacing of
the material increased after sulfur doping. Li,FeSiO; 3S,0,/C exhibited a nanospherical morphology with an
average particle size of 45 nm, significantly smaller than that of Li,FeSiO,/C (67 nm). Larger cell volume,
layer spacing and smaller particle size led to better electrochemical performance. At 0.1 C, the first
discharge specific capacity was up to 181.9 mA-h/g; At 10 C, the specific discharge capacity was 85.0 mA-h/g;
At 1 C, the capacity retention rate maintained at 91.3% after 100 cycles.

Key words: lithium ion battery; cathode materials; Li,FeSiOy; sulfur doping; electro-organic chemistry and
industry
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Fig. 1 Schematic diagram of synthesis route of Li,FeSiO, ,S,/C
(x=0,0.01, 0.02 and 0.03)
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Fig. 2 XRD patterns (a, b) and XRD Rietveld refined
patterns (c, d) of LFS/C and S2-LFS/C
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Table 1
B a/nm
LFS/C  0.624686 0.539492 0.501542 0.537850 0.169026
S2-LFS/C 0.627156 0.539023 0.502421 0.540070 0.169844

b/nm ¢/nm d/nm Vinm?®

% 2 LFS/C #1 S2-LFS/C )5 5 hifE 2

Table 2 Atomic occupation information of LFS/C and
S2-LFS/C
s BT ME x(@)/mm  p(b)/nm  z(c)nm 5B F/%
Lil 4 0.237000 0.325000 0.842000 100
Fel 2 0.500000 0.842303 0.946220 100
LFS/C Sil 2 0 0.841000 0 100
01 4 0.217000 0.687000 0.884000 100
02 2 0 0.137000 0.850000 100
03 2 0.500000 0.167000 0.860000 100
Lil 4 0.244076 0.366252 0.869324 100
Fel 2 0.500000 0.842752 0.912743 100
Sil 2 0 0.824659 —0.044365 100
S2-LFS/C Ol 4 0.217000 0.687000 0.884000 94
02 2 0 0.137000 0.850000 100
03 2 0.500000 0.167000 0.860000 100
S1 4 0.217000 0.687000 0.884000 6
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Fig. 3 SEM images (a, b, c, d) and particle size distribution (e, f, g, h) of LFS/C, S1-LFS/C, S2-LFS/C and S3-LFS/C
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Table 3  EIS parameters of samples
FE i RJQ R/Q a/(Q-s7") D,/(cm?/s)
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