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Abstract

As a conductive carbon material with excellent electrochemical properties, graphite has been
widely used in anode materials of lithium-ion batteries. In this paper, graphite/reduced graphene
oxide composites were prepared by electroplating, and the morphology, electrochemical and Ki-
netic properties of the composites were studied. The effects of different electroplating time on the
morphology and electrochemical properties of the composites were also discussed. The results
showed that the graphite/reduced graphene oxide composites exhibited higher initial coulombic
efficiency, cycle stability, and better rate capability under the condition of 30 min. After compari-
son, it was found that the graphene layer was uniformly coated on the surface of graphite par-
ticles, and the network structure formed bridged the graphite particles, which was the main rea-
son for the improvement of its electrochemical performance.
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Figure 1. Electroplating experimental setup
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Figure 2. SEM images of graphite (a) and graphite/rGO composite of electroplating time of (b) 15 min, (c) 30 min, (d) 60

min
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Figure 3. FTIR spectra of GO, graphite and graphite/rGO composite
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Figure 4. (a) charge/discharge voltage profiles during the first charge/discharge, measured at a current density of 0.1 A-g ™,
(b) Galvanostatic charge/discharge curves of graphite and graphite/rGO composite as anode materials, measured at current
densities from 0.1 to 1 A-g™%, and (c) charge/discharge cycling curves at 0.1 A-g™*
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Table 1. Initial coulombic efficiency of graphite and graphite/rGO as anode
materials for LI1Bs

# 1. AESAFBEFRENAEREAEB TR ERERN R

Anodes Initial coulombic efficiency/%

graphite 70.3
graphite/rGO (15 min) 77.6
graphite/rGO (30 min) 81.1
graphite/rGO (60 min) 75.8
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Figure 5. TEM image of (a) graphite/rGO composite after (b) initial lithiation/delithiation
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Figure 6. CV curves of (a) graphite and (b) graphite/rGO composite as anode materials, measured at a scanning rate of 0.01
mV s?
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Figure 7. EIS (Nyquist plots) of (a) graphite, (b) graphite/rGO composite as anode materials as well as the fitted curves, and
(c) the corresponding equivalent circuit
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Figure 8. Chronoamperometry data (the natural logarithm of the anodic current versus charge time) of graphite and gra-
phite/rGO as anode material, acquired at step potential of + 0.5 V for 1000 s
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Table 2. Kinetic values of graphite and graphite/rGO as anode materials for LIBs
2 AERSABRXEENAERESVMEHERNES FRIEAMMEINENNFESH

Anodes R/Q Dicm?s™
graphite 121 1.65x 1071
graphite/rGO 94.2 2.21x10%
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