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Electrochemical Properties of Additive-Free Nanostructured Cobalt Oxide (CoO)
Lithium lon Battery Electrode
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(Received March 26, 2018; Revised April 16, 2018; Accepted April 17, 2018)

Abdtract: Transition metal oxide materials have attracted widespread attention as Li-ion battery electrode materials owing
to their high theoretical capacity and good Li storage capability, in addition to various nanostructured materials. Here,
we fabricated a CoO Li-ion battery in which Co nanoparticles (NPs) are deposited into a current collector through
electrophoretic deposition (EPD) without binding and conductive agents, enabling us to focus on the intrinsic electro-
chemical properties of CoO during the conversion reaction. Through optimized Co NP synthesis and electrophoretic
deposition (EPD), CoO Li-ion battery with 630 mAh/g was fabricated with high cycle stability, which can potentially
be used as a test platform for a fundamental understanding of conversion reaction.
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Fig. 1. Schematic diagram of the £-Co NPs synthesis method.

Particle Size
~6.7nm

Water Quenching
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Fig. 2. Formetion of a CoO NP film Schematics for (a) dectrophoretic
deposition and (b) Co oxidation. Co NP film on the current collector
is shown in (c).

Fig. 3. SEM image of electrode deposited by electrophoretic
deposition (a) £-Co NPs and (b) CoO NPs.
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Fig. 4. XRD data for (a) £-Co phase and (b) CoO phase.
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Fig. 5. Cyclic voltammetry of CoO NPs battery.
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Fig. 6. (@ Cycle performance a 0.1 C-rate of CoO NPs battery,
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intercalation at 0.1 C-rate of CoO NPs battery.
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