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Preparation of Lithium-Ion Battery Anode Materials
Using Silicon Monoxide Tailings/Graphite Composite
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Abstract : To achieve high-value utilization of silicon monoxide tailings (SiO-W) , SiO-W@ G composite anode materials
for Li-ion batteries were prepared by granulating the composite of SiO-W and graphite with pitch as a binder, and their
electrochemical performances were then compared with those of conventional SiO@ G anode materials. The results show
that SiO-W@ G, with particle size (Dy,=11.390 pm) , is smaller than SiO@ G (16.831 pwm) and has larger specific
surface area (15.66 m°/g vs. 10.80 m°/g), but both have the same tap density (0.99 g/cm’). SiO-W is uniformly
composited with graphite, and there is no obvious difference in crystal structure. Electrochemical tests show that
SiO-W@ G delivers a specific capacity of 443.55 mAh/g and an initial coulombic efficiency of 85.56% , which are close
to those of Si0@ G (463.65 mAh/g, 86.39%). It is concluded that the granulation of composite can effectively enable
the high-value utilization of silicon monoxide tailings, presenting good prospects for industrial application.
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Table 1  Properties of SiO and SiO-W
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Table 2 Performance indicators of pitch coating
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Table 3  Properties of graphite
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Table 4 Wettability of different pitch coating
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Fig.1 Particle size distribution of composite sample
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Table 5 Basic properties of composite samples

BE AR KL/ pm tl@;@f}?\/ y&i’%@g/
Dy Dsy Dy, (m* - ¢g7") (g+em™)
Si0@ G 8.627  16.831 29.759 10.80 0.99
SiO-W@ G 0.807 11.390 24.948 15.66 0.99
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Fig.2 SEM images after granulation and compositing

2.4  XRD 4%

RAETEFE I XRD BIEANE 3 s, HIE 3 7]
U, Si0@ G 5 Si0-W@ G i seA —2, Kl i
TR N T RE (111) AR TE 977 5916 ( PDF#27-1402)
DL i JE A% 15 1) A1 85 (002) 717 5F 16 ( PDF#41-1487)
FEE A7 B 06 2 R R T SR AL 0 Ak A SR B AR v A 1Y
E AV 3 B4 0T FH A s b B e v, FLam B 1% (002)
TS 28 1 A0 R 77 A I Rk 0 | 3 B o R RS

PR CLIE TN, AN, KT Si0 5 Si0-W ZEAR TR I
HIXZER BB S A% E RSP G, i
% XRD i e REd R AR ]

JL SI0O@G
l SiO-W@G

| | | | IPDF #27-|1402

|| ||| |||l
30 40 S0 60 70 8 90

20/©)
B3 SE&EHFMIXRD Eif
Fig.3 XRD Patterns of composite samples
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Fig.4 Capacity-voltage curves of SiO-W@ G and SiO@ G
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