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Abstract: This work investigated the effects of different conductive agents on the electrochemical properties of anodes.

SiOx possesses high theoretical capacity and shows excellent cycle performance; however, the low initial coulombic

efficiency and poor electrical conductivity limit its applications in real batteries. In this study, electrodes were fabricated

using two different conductive agents, and the resulting physical and electrochemical properties were analyzed. SEM

observations confirmed the formation of a CNT conductive network throughout the electrodes, while the electrical

conductivity contributed to the electrode was confirmed by impedance measurements. Thus, the electrode fabricated with

the CNT conductive agent showed greater capacity and superior cycle performance than did the electrode fabricated using

the DB conductive agent.
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Fig. 1. X-ray diffraction (XRD) patterns of (a) SiOx nanoparticles
and (b) SiOx with conductive agents.
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Fig. 2. SEM images of (a) SiOx nanoparticles, (b) SiOx with
denka black (DB), and (c) SiOx with carbon nanotubes (CNT).
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Fig. 3. Charge-discharge profiles and corresponding dQ/dV plots

of SiOx with DB or CNT conductive agents at (a), (b) 1* and
2" cycles (0.21 A/g charge).
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Fig. 4. (a) Cycle performance and (b) coulombic efficiency of

SiOx with DB or CNT conductive agents.
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Fig. 5. (a) Schematic representation of changes in DB loaded anodes
and (b) schematic representation of changes in CNT loaded anodes.
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Fig. 6. Charge-discharge profiles of SiOx with (a) DB (b) CNT
conductive agents at various current densities, and (c) rate
capability of SiOx with DB or CNT conductive agents.
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Table 1. Electrical resistivities of two kinds of conductive agents

and the corresponding composite cathodes (102 Q).

Resistivity
AB 8.9
CNTs 3.5
AB/LiCo0O, 5,500
CNTs/LiCoO; 375

Table 2. Electrical resistivities of two kinds of conductive agents

and the corresponding composite SiOx.

Resistivity
DB/SiOx 201.2
CNT/SiOx 12.4
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