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Abstract

Electrochemical anodic exfoliated graphene from graphite as a raw has attracted more and more
attention. However, in the process of electrochemical stripping, ion embedding is very fast, and
the graphite electrode tends to collapse, resulting in low graphene yield and an uneven layer dis-
tribution. Electrochemical cathode and anode exchange stripping technology can effectively im-
prove the quality of graphene. In this work, graphite foil was used as the counter electrode, and
few layers of graphene were prepared based on electrode exchange stripping technology. Scan-
ning electron microscopy, transmission electron microscopy, atomic force microscopy and Raman
spectroscopy were used to characterize the surface morphology, the number of layers and defect
degree of graphene peeled before and after anode exchange. And the stability of graphene was
studied by keeping in DFM solution. The results showed that compared with the graphene peeled
for the first time, the graphene obtained after the second exchange of anode and cathode peeled
off had more obvious edge folds, more transparent, fewer defects, and the number of layers was
single or double. By keeping in DMF, it was found that the exfoliated graphene for the first time
showed delamination in 2 h, while the exfoliated graphene by the second cathode and anode ex-
change was stored for 220 days without delamination, and the stability of the graphene became
better with the increase of exchange times.
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Figure 1. The isomer of carbon (a) fullerene (b) carbon nanotube (c) graphene (d) graphite
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Figure 2. The diagram of electrochemical stripping mechanism
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Figure 3. The Schematic diagram of electrochemical cathode and anode exchange exfoliation process
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Figure 4. SEM images of exfoliated graphene for the first time: (a) SEM image of low magnification;
(b) SEM image of high magnification; SEM images of exfoliated graphene for the second cathode and
anode exchange: (c) SEM image of low magnification; (d) SEM image of high magnification
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Figure 5. TEM images of exfoliated graphene for the first time: (2) TEM image of low magnification;
(b) TEM image of high magnification; (c), (d) Edges and raised steps of grapheme; TEM images of
exfoliated graphene for the second cathode and anode exchange: (e) TEM image of low magnification;
(f) TEM image of high magnification; (g), (h) Edges and raised steps of graphene
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Figure 6. AFM images of exfoliated graphene for the first time: (a) Two-dimensional topography of AFM; (b)
Thickness measurement. AFM images of exfoliated graphene for the second cathode and anode exchange: (c)
Two-dimensional topography of AFM; (d) Thickness measurement
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Figure 7. Raman spectrum of exfoliated graphene for the first
time and exfoliated graphene for the second cathode and anode
exchange
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Figure 8. Dispersion stability of exfoliated graphene for the first time and
exfoliated graphene of multiple anode and cathode exchange in DFM solution.
(@) 2 hours; (b) 220 days; (c) 300 days; (d) 350 days
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