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Synopsis

Si is a high capacity active anode material for lithium-ion batteries. However, the large volume changes that occur during

charge-discharge cycles cause cracking and falling conductivity of electrodes. In order to prevent these problems, various

materials that function to cover the Si surface with some substances such as SiOx have been studied.

We have improved the conductivity of Si anode material by fabricating a unique microstructure that crystallized alloy-matrix
phases around Si phases. Here, the Si-alloy powder was prepared through atomization. One of the important features of the
atomization process is to be able to produce alloy-powder in large volumes.

In this study, we investigated the influence of Si composition and particle size of atomized SiSnFeCu-alloys on electrochemical
properties for anode material, such as cycle stability, andswelling of electrodes during charge-discharge cycles.
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Fig. 2. Schematic representation of gas atomizing

equipment.
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Table 1. Precipitated phase and cycle stability of

evaluated Si-alloys.
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Table 2. Composition of evaluated SiSnFeCu-alloy.

Sample Si Sn Fe Cu

33 mass%Si-alloy | 56.5 | 12.0 | 23.5 | 8.0
Alloy Precipitated Retention rate of 41 mass%Si-alloy | 61.7 | 106 | 206 | 7.1
discharge capacity -
system phase 60 mass%Si-alloy | 740 | 72 | 140 | 4.8
after 10th cycles (%)
Si-Sn-Ni [Si], [Si,Ni], [Sn] 19 Table 3. Target phase ratio of evaluated SiSnFeCu-alloy.
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60 mass%Si-alloy 60 40 2500
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Fig. 3. Microstructure of SiSnFeCu-alloy.
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Table 4. Average particle diameter of evaluated
SiSnFeCu-alloy.

Average particle
Sample diameter (um)
Atomized 18
Pulverized 2
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Fig. 4. Cycle property of SiSnFeCu-alloy.
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Fig. 5. Relationship between Si contents and retention rate.
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Fig. 6. Change rate of electrode thickness of SiSnFeCu-
alloy under Li storage.
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Fig. 7. Cross section SEM images of electrode after 1st,
50th charge-discharge (60 mass% Si-alloy).
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Fig. 8. EPMA of electrode after 50th charge-discharge
(Pulverized 60 mass% Si-alloy).
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