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The Analytical Applications of Multifunctional Carbon Nanomaterials
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Introduction and Results: Recently, it has been found that carbon nanomaterials, including the one-dimensional carbon nanotubes (CNTs) and two-dimensional graphene, have many special properties. Firstly, both CNTs and graphene can react with single-stranded DNA (ssDNA) nonconvalently by means of π-π stacking interactions but hardly interact with rigid double-stranded DNA (dsDNA). Secondly, they can also quench the fluorescence of fluorophore with high efficiency through the fluorescence resonance energy transfer (FRET). Thirdly, it has been proved that graphene can be used as efficient surface-enhanced Raman scattering (SERS) substrates. Therefore, we have applied CNTs and graphene in analysis in two aspects. On one hand, a signal-amplified method for the sensitive detection of ATP through the long range resonance energy transfer between CNTs and dyes was constructed (Figure 1)1 and graphene has been employed as the fluorescence anisotropy (FA) enhancer for Cu2+ detection (Figure 2)2. On the other hand, the self-assembly structures of metal nanoparticles and carbon nanomaterials have been constructed (Figure 3-4), which have been applied in the SERS detection successfully3-4.
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Figure 2. Application of graphene in Cu2+ detection.








Figure 1. Application of CNTs in ATP detection.





Figure 4. DNA mediated self-assembly of graphene oxide and metal nanoparticles.





Figure 3. Self assembly graphene oxide (GO) and gold nanoparticles for SERS detection.
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