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Abstract Two-dimensional (2D) RuO, nanosheets with nanometer thickness were synthesized using a chemical exfoliation
method. The synthesized 2D-RuO, was hybridized with Ag-nanowire (NW), which is attracting attention as a next-
generation transparent electrode material. After coating Ag-NW on the substrate, 2D-Ru0O, was subsequently coated on the
Ag-NW. Although there was a decrease in optical transmittance, the hybridization of 2D-RuO, confirmed the effect of
reducing sheet resistance. Furthermore, the flexibility of the fabricated transparent electrodes was also studied. It was
confirmed by the change in sheet resistance after bending. The additional coating of 2D-RuO, improved the flexibility of
the transparent electrodes.
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Fig. 1. Layered structure material exfoliation process (a) Layered structure pristine, (b) hydrated structure, (c) the swelling
nanosheets, (d) the exfoliated nanosheets.
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Fig. 2. (a) 2D-RuO, suspension. (b) TEM of the nanosheet. (c) HR-TEM of the nanosheet.
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Fig. 3. XRD of 2D-RuO, nanosheet and pristine (K,,Ru0,).
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Fig. 4. Photographs of samples (a). SEM images: (b~d) the magnified images.

100

(a)

604

Transmittance (%)

404 ——Ag-NWonly
—— With NS-1
—— With NS-2
—— With NS-3

20

Wavelength (nm)

—T1 -+ 1 ¢ T * I * I = I
500 550 600 650 700 750 800

40

(b)
30 0-_\\‘ °
\\
S Y
o’ 20 S
O
\\\o
10
0 T v T T T T T
Ag-NW NS-1 NS-2 NS-3
Sample

Fig. 5. The transmittance of samples as a function of wavelength. Sheet resistance (R,) of samples.
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