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Abstract: There is a growing interest in the application of graphene-based nanocomposites in light-
driven technology. Graphene has excellent physical chemical properties, especially the high specific
surface area, thermal conductivity and mechanical strength, promoting the development of light-driv-
en technology in remote control intelligently. The light-driven actuator based on graphene nanocom-
posites provides a kind of bright-future driving technology for precision machinery and optical fields
and etc. By reviewing recent advances based on light-driven technology of graphene-based nanocom-
posites, this paper aims to prospect the research focus on its synthesis method and the ability of gra-
phene to be a filler in light-driven composite and the application prospect in the field of bionic study,
micro-robot and biomedical.
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Table 1 Main properties of graphene-based nanomaterials relevant for NIR-driven applications!?*2%-*"]
Young’s modulus/ Thermal conductivity/ Production
Material Synthesis C:0
TPa (Wem '«K 1) cost
Chemical vapor deposition;thermal
Graphene No oxygen 1 3000-5000 High
decomposition of SiCj;graphite exfoliation
GO Oxidation and exfoliation of graphite 2-4 0.2 — Low
rGO Reduction graphene oxide 8-246 0. 25 1800-3000 Low
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Table 2 Thermal conductivity in graphene-based composites

Filler Enhancement/ % Volume fraction/ % Base material Reference
Graphite nanoplatelet 3000 25 Epoxy [55]
GO nanoparticle 30-80 5 Glycol; paraffin [56]
GO 400 5 Epoxy resin [39]
Graphene 500 5 Silver epoxy [57]
Graphene 1000 5 Epoxy [58]
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Fig.5 Controlled motion of hydrogel actuators-2?]

(a)images of the fingers of a hand-shaped hydrogel bending and

unbending in response to the location of a NIR laser spot; (h)images of folding of a circular composite hydrogel;

(c)images of a light-driven crawler
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