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Abstract: Herein we investigated the effect of the conductive agent on the electrochemical performance of the SiOx anode.

SiOx anodes have a relatively low volume expansion (~160%) compared to Pure-silicon, but have a problem in that they have a
poor electrical conductivity characteristic. In this study, physical and electrochemical measurements were performed using two
0-dimensional amorphous carbon conductive agents with different crystallinity and surface area. The crystal structure of the
conductive agents and the local graphitization degree were analyzed through XRD and Raman, and the surface area of the
particles was observed through BET. In addition, the electrical performance according to the graphitization degree of the
conductive agents was confirmed through a 4-point probe. As a result of the electrochemical cycle and rate performance, it was
confirmed that the performance of SiOx using a conductive agent having a low graphitization degree and a high surface area was
improved. The results in this study suggest that the graphitization degree and surface area of the amorphous carbon conductive

agent may play an important role in the SiOx electrode.
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Fig. 1. XRD pattern of carbon conductive agent.
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Fig. 2. Raman spectra results of carbon conductive agent.
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Fig. 4. (a) BET surface areas and (b) pore size distributions of
different carbon conductive agent.

Table 1. Electrical conductivity, resistance of SiOx electrode using
different conductive agent obtained by four-point probe.
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conductive agents (a) typical scale plot and (b) low scale plot.
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Fig. 8. (a) Electrochemical AC impedance Nyquist plots of SiOx
electrodes and (b) equivalent circuit model for EIS analysis.

Table 2. Ohmic resistance (Rs) and charge transfer resistance (Ret)
measured table of SiOx electrodes.

Sample Rs (Q) Ret (Q)
After 20th DB 2.04 14.1
Cycle TDC 1.89 9.38
After 2nd DB 1.84 6.65
Cycle TDC 1.51 4.60
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