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Fig. S1. Fourier transform infrared spectra of (a) ferric stearate and (b) polypyrrole
(PPy) films trapped between multiple stearic layers. Line profiles of AFM images in
Figures 2c and 2d: (c) a single PPy layer exhibiting small roughness and (d) a
multiple PPy layer exhibiting large roughness and an uneven surface level marked
with the red dotted lines. X-ray photoelectron spectra of (e) wide scan and (f) Fe 2p

for PPy films trapped between multiple stearic layers.



For the ferric stearate layer, asymmetric (CH,) and symmetric (CH,;) methylene
vibration modes are assigned at 2889 and 2852 cm, respectively. The CHj
deformation mode was observed at 2931 cm™.I511 A small peak at 1670 cm™' was
assigned to the C=0 stretch, indicating the presence of acid. The more prominent
peak at 1596 cm-' is assigned to the carboxylate asymmetric vibration. For the PPy
layers,[S2:83] the typical C=C stretching modes of PPy ring vibrations are assigned at
1514 and 1463 cm'. The C-N (stretching vibration in the ring) and C-H (C-H in-plane

deformation) are assigned to 1317 and 1166 cm-', respectively.
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Fig. S2. X-ray photoelectron spectra of (a) a wide scan (Inset: N 1s spectrum) and

(b) Fe 2p for GNRs after graphitization.
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Fig. S3. Raman spectra of few-layered GNRs synthesized by our new process on
SiO, substrates after graphitization of PPy layers trapped between multiple stearic
layers at 900, 1050 and 1200 °C as a function of annealing time. The positions of the
G peak shifted as a function of the annealing time at >1000 °C, which is probably

due to an effect of stacked graphitization.
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Fig. S4. (a) Raman spectrum of few-layered graphene nanoribbons (GNRs) with
FWHM of 2D Peak at 1200 °C, (b) Optical microscopy (OM) image of the narrow and
long strips of GNRs and (c) plots of the peak positions for the D, G and 2D peaks,
which were obtained by 5 places. As shown in Fig. 2d, the formation of GNRs is
associated from the uneven PPy film, which may result in topologically uneven

surfaces of GNRs in (b).
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Fig. S5. (a), (b) AFM images of a large bundle of GNRs. (c)~(e) Histograms of GNRs
in the width, length, and height for 45 representative GNRs.

Fig. S6. Transmittance electron microscopy (TEM) image showing single layered
graphene in a nanoporous graphene sheet synthesized by our new process on the

SiO, substrates after graphitization of a single PPy layer at 1200 °C.



Fig. S7. Optical images of FET devices of (a) a bundle of GNRs with source-drain
(Au(50 nm)/Ti(5 nm)) electrodes by using a conventional lithographic method and (b)
nanoporous graphene with source-drain (Au(60 nm)/Ti(5 nm) electrodes by using a

shadow mask. The dotted square indicates a patterned graphene area.
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Fig. S8. /4/Vys characteristics of the multi-layered GNRs FET at V; = 0 V. The

measurement was performed at room temperature under vacuum.



Table S1. Raman and XPS spectra analysis for GNR vs nanoporous graphene

synthesized from a multiple PPy layer and a single PPy layer, respectively at 1200

°C.
Raman XPS
(Wavenumber (cm1)) (Bonding energy (eV), Contents (%))
D G | 20 C1s N 1s
Craoh eV % eV %
ra ene
nanopribbon 1359 | 1583 | 2719 | o844 (sp?) | 71.1 |399.8 (pyrrolic) | 60.7
285.5 (sp3) | 174 |401.0 (graphitic) | 39.3
398.5 (pyridinic) | 13.2
2
Na;‘a"phoerr‘l’é’s 1350 | 1594 | 2694 ggé'g gp% ggé 399.6 (pyrrolic) | 314
grap = 5P © 1 401.0 (graphitic) | 55.4
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