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Table 1  Several proportions of silicon anode powder and  

artificial graphite 

Number Silicon:graphite:S-P:CMC 

1-1 8:0:1:1 

1-2 7:1:1:1 

1-3 6:2:1:1 

1-4 5:3:1:1 

1-5 4:4:1:1 

 

 

 2  01!2�"#$% 345 

Table 2  Characterization parameter of nano-silicon alloy anode powder 

Diameter/µm 

Item 

D

10

 D

50

 D

90

 

Moisture/% Tap density/g·cm

-3

 

Specific surface 

area/m

2

·g

-1

 

Measurement 13 25 48 0.49 0.95 2.67 
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¤ 1  789:;CRB SEM¤¥¦ EDS§¨LM 

Fig.1  SEM image (a) and EDS analysis (b, c) of nano-silicon alloy particles 
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Fig.2  CV curves of the first 3 cycles 
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Fig.3  Charge and discharge specific capacity and coulombic 

efficiency curves of different proportions of silicon anode 

powder and graphite 
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Fig.4  Galvanostatic potential profiles of different proportions of 

silicon anode powder and graphite in the first cycle 
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Table 3  Several proportions of artificial graphite and  

conductive agent 

Number Silicon:graphite:S-P:CMC 

2-1 4:4.1:0.9:1 

2-2 4:4.3:0.7:1 

2-3 4:4.5:0.5:1 
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Fig.5  Charge and discharge specific capacity and coulombic 

efficiency curves of different proportions of graphite and 

conductive agent 
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Fig.6  Galvanostatic potential profiles of different proportions of 

graphite and conductive agent in the first cycle 
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Fig.7  Charge and discharge specific capacity and coulombic 

efficiency curves of different stirring process 
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Fig.8  Galvanostatic potential profiles of different stirring 

process in the 1st , 50th and 100th cycles 
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Abstract: The microstructure and electrochemical property of nano-silicon alloy anode material were studied. The result shows that the 

outline of the nano-silicon particle is basically circular, and two copper-rich phases with different silicon contents are detected in the 

particle, and both phases with nanostructure are observed in its surface layer. The nano-silicon alloy negative electrode material needs to 

be used in a certain proportion with graphite, binder and conductive agent, and the stirring process also has an important influence on its 

electrochemical performance. The first-cycle coulombic efficiency of the material is improved to about 90%, and the specific capacity is 

still higher than 500 mAh/g after 100 cycles. The battery manufacturing process is similar to that of the graphite negative electrode, so it is 

easy to be applied. 

Key words: lithium-ion battery; nanomaterial; anode material; copper-aluminum-silicon alloy 
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