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Fig. 1. (a) Structures of nano-porous graphene, red atoms
represent C, white atoms represent H; (b) structures of
NPZGNR-1 and NPZGNR-2; (c) structures of NPAGNR-1
and NPAGNR-2.
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Fig. 2. (a) Thermal conductance of AGNR-2 and NPAGNR-2 with different temperatures; (b) phonon transmission spectrumof AG-
NR-2 and NPAGNR-2; (c) thermal conductance of ZGNR-2 and NPZGNR-2 with different temperatures; (d) phonon transmission

spectrum of ZGNR-2 and NPZGNR-2.
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Fig. 4. (a) Thermal conductance of NPAGNR-1, NPAGNR-2 and NPAGNR-3 with different temperatures; (b) thermal conductance
of NPZGNR-1, NPZGNR-2 and NPZGNR-3 with different temperatures.
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Abstract

The thermal transport properties of porous graphene nanoribbons are studied by the non-equilibrium
Green's function method. The results show that owing to the existence of nano-pores, the thermal conductance
of porous graphene nanoribbons is much lower than that of graphene nanoribbons. At room temperature, the
thermal conductance of zigzag porous graphene nanoribbons is only 12% of that of zigzag graphene nanoribbons
of the same size. This is due to the phonon localization caused by the nano-pores in the porous graphene
nanoribbons. In addition, the thermal conductance of porous graphene nanoribbons has remarkable anisotropy.
With the same size, the thermal conductance of armchair porous graphene nanoribbons is about twice higher
than that of zigzag porous graphene nanoribbons. This is because the phonon locality in the zigzag direction is

stronger than that in the armchair direction, and even part of the frequency phonons are completely localized.

Keywords: porous graphene, phonon localization, thermal conductance, non-equilibrium Green’s function
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