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Synthesis of narrow graphene nanoribbons by a metal-catalyzed
axial unzipping method
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Abstract: Narrow graphene nanoribbons (GNRs) have great prospects for use in electronic and optoelectronic devices owing to their
sizable band gap. However, there has been no good way to prepare high-quality GNRs with a narrow width. Here, a method is reported
to prepare narrow, high-quality GNRs and single-wall carbon nanotube (SWCNT)/GNR intramolecular heterojunctions by the metal-cata-
lyzed axial unzipping of SWCNTs, using sputtered Pd as the catalyst at 750 and 800 °C under a mixed gas flow of Ar and H,. The unzip-
ping process parameters were optimized. It was found that the unzipping rate of SWCNTSs can be adjusted by controlling the hydrogen flow
rate. The prepared narrow GNRs and GNR/SWCNT intramolecular heterojunctions are promising for use in next — generation electronic
and optoelectronic devices.
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Fig. 2 SEM image of the SWCNTs after unzipping reaction; (a) Unzipping temperature is 750 °C, (b) Unzipping temperature is 800 °C.
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(a) AFM image of the GNR/SWCNT intramolecular heterojunction, (b) Corresponding height profile. The position

indicated by the white arrow is the heterojunction. The height profile of SWCNT and GNR were measured

along the blue and green dashed lines, respectively.
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Fig. 4 AFM images of individual GNR/SWCNT intramolecular heterojunction and corresponding Raman spectroscopic mapping. (a) AFM

image of individual GNR/SWCNT intramolecular heterojunction, (b) An overlay of a Raman image and an AFM image for

GNR/SWCNT intramolecular heterojunction, (c¢) Raman spectrum corresponding with positions 1 and 2 in Fig. 4b.
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