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CNW@PANIIGP

Ultralightweight and ultrathin
flexible supercapacitor
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"Polyaniline-Coated 3D Carbon Network Hybrid Structure Grown on Graphite Paper
for an Ultralightweight and Ultrathin Wearable Supercapacitor'f9i¢ X, REIEA
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Scheme 1. Schematic Illustration of the Preparation of the CNW@PANI/GP Flexible Electrode
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Figure 1. Morphological and structural characterizations of PPyNWs and CNWs on GP. Top-view
and cross-sectional SEM images and TEM images of (a—c) PPyNWs and (d—g) of CNW900.
PPyNWs were formed at a current density of 1.5 mA cm-2 and time of 2400 s during
electrochemical polymerization process. (h) FTIR spectra of PPyNWs. (i) Atomic ratio statistics in

the XPS result of different-typed nitrogen atoms in CNW700, CNW800, CNW900, and CNW1000.
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Figure 2. Electrochemical performance measurements of CNW/GP obtained at different
carbonization temperatures in 1T M H3PO4 aqueous solution in a three-electrode system: (a) CV

curves at a scan rate of 50 mV s-1; (b) GCD curves at a current density of 0.5 mA cm-2; (c) rate

capabilities; and (d) Nyquist plots.
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Figure 3. Morphology, structural characterizations, and electrochemical performances of
CNW@PANI/GP. (a) SEM image of CNW@PANI0.6/GP; (b—d) TEM images of CNW@PANIO.6. (e)
FTIR spectrum of CNW@PANIO0.6. Three-electrode electrochemical measurements of different
CNW@PANI/GP samples in 1 M H3PO4 aqueous solution: (f) CV curves at a scan rate of 10 mV's
-1; (9) GCD curves at a current density of 0.5 mA cm-2; (h) rate capabilities; and (i) Nyquist plots.

12



1M H,PO, Separator

i

’ Cu!tlng electrodes and ,-\snmhlilg lqnms
CNW@ PANIGP
‘ HyPOPYA

fexible clecirade
Coating gel electrolyvie Assembling solid state
symmetrie supercapaciior

Plastic packaging
shell

Scheme 2. Schematic Illustration of the Assembly of CNW@PANI/GP-Based Flexible
Supercapacitors with Aqueous Liquid and Quasi-Solid-State Electrolytes.
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Figure 4. (a) Photograph of a CNW@PANI/GP-based flexible quasi-solid-state supercapacitor for
thickness measurement by a vernier caliper. The photograph of a quasi-solid-state
supercapacitor supported by a flower in the inset showcases the ultralightweight feature of the
device. CV curves (b) and GCD curves (c) of the flexible quasi-solid-state supercapacitor.
Comparisons of CV (d) and Cg (e) of the flexible quasi-solid-state supercapacitor at the device
level with reported flexible solid-state supercapacitors (based on the entire device). Ragone plots
comparing the EV (f) and Eg (g) of the flexible quasi-solid-state supercapacitor with reported
flexible solid-state supercapacitors (based on the entire device).
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Figure 5. (a) Photograph of three CNW@PANI/GP-based flexible quasi-solid-state
supercapacitors in series for thickness measurement by a vernier caliper. (b) CV and (c) GCD
measurements of two and three devices connected in series. (d) Photograph of the self-powered
wearable electronic system constructed by supercapacitors in series, a flexible solar cell and a
pulse sensor. The inset shows the circuit schematic diagram. (e) Charging curve of the
supercapacitors charged by the solar cell and the discharging curve measured at 25 pA cm-2. (f)

|-t curve measured in the pulse sensor charged by wearable supercapacitors.
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