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Figure 1 Competition and synergy of carbon nanomaterials in
lithium-ion battery (color online).
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Figure 2 Schematic diagram of construction (a) and mechanism (b) of
lithium-ion battery (color online).
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Figure 3 The strategies to build conductive networks by carbon
nanomaterials (color online).
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Figure 4 Schematic diagram of volume expansion of silicon and
stabilization of SEI through carbon coating (color online).
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Figure 5 Structure, assembly and composites of typical carbon
nanomaterials (color online).
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Figure 6 Three-dimensional conductive networks in different carbon
nanomaterial aggregates (color online).
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Figure 7 Three-dimensional conductive networks constructed by in-
situ growth method. (a) Synthesis method; (b, ¢) scanning electron
microscope, and (d) transmission electron microscope photo (color
online).
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Table 2 Major conductive additive companies and production capacity
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Figure 8 Conductive additive market penetration of China in 2018
(color online).
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Abstract: This article reviewed the applications of carbon nanomaterials such as carbon black (CB), carbon nanotubes
(CNTs) and graphene (Gr) in lithium-ion batteries based on their structural characteristics, focusing on the key scientific
issues, including the conductive network, stability of solid electrolyte interphase (SEI) and dispersibility. We discussed
the differences in the regulations of the conductive additives, conductivity of active materials, current collector/electrode
contact resistance and stability of SEI through different carbon nanomaterials, proving the competition between
“individual” characteristics. We also discussed the synergy of carbon nanomaterial “composites” which were prepared
by physical compounding or in-situ synthesis in improving dispersibility, inhibiting volume expansion, optimizing
conductive networks, etc. In addition, we summarized the industrialization of carbon nanomaterials in lithium-ion
batteries, and forecasted its development tendency is from competition to synergy, and opposition to unity.

Keywords: carbon nanomaterials, lithium-ion battery, conductive network, SEI film, competition and synergy
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