Electronic Supplementary Material (ESI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2016

Supporting Information

Reduced Graphene Oxide Wrapped Core-Shell
Metal Nanowires as Promising Flexible
Transparent Conductive Electrodes with Enhanced

Stability

Jihyeon Kim,* Ju Won Lim,* Filipe Marques Mota,* Ji-Eun Lee,* Ramireddy Boppella,® Keun

Yong Lim,” Kyungkon Kim,* Won Kook Choi,> Dong Ha Kim**
Department of Chemistry and Nano Science, Ewha Womans University, Seoul 03760,

South Korea

*To whom correspondence should be addressed:

Tel.: +82-2-3277-4517; Fax: +82-2-3277-4546

E-mail: dhkim@ewha.ac.kr



mailto:dhkim@ewha.ac.kr

o
Q
~—

—~ — CuNW
=
s
@ 560 nm
Q
=
(3]
s N
f -
(o]
0
L0
< !
400 500 600 700
(b) Wavelength (nm)
111
(1) —CuNW
3
S
>
2 (200)
2 (311)
il (220)  (222)

30 40 50 60 70 80 90 100
2 theta (Degree)

Figure S1. (a) UV-Vis absorption spectrum and (b) XRD pattern of CuNWs.
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Figure S2. (a) UV-Vis absorption spectrum and (b) XRD pattern of AgNWs. (c) SEM
and (d) TEM images of AgNWs.



Figure S3. SEM images of CuNWs (a) before and (b) after acetic acid treatment.



300 nm FEF W

Figure S4. SEM images of Cu-AgNWs after 0.1 mM AgNOj; solution dipping times of

(a) 10, (b) 20, (c) 40, and (d) 80 min with copper oxide shell.



Figure S5. SEM images of Cu-AgNW TCEs after 0.1 mM AgNOj solution dipping
times of (a) 1, (b) 3, (c) 10, (d) 20, (e) 40 and (f) 80 min. Before dipping in the AgNO;

solution, Cu-AgNW TCE:s are dipped in acetic acid to remove the oxidation layer.
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Figure S6. (a) SEM-EDS spectra of Cu-AgNWs (0.1 mM AgNOs; solution dipping time:
5 min). (b) Atomic ratio of Ag as a function of 0.1 mM AgNOj; solution dipping times
of 1, 3, 5, 10, 20, 40 and 80 min for Cu-AgNWs TCE:s.
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Figure S7. (a) Optical photographs, (b) absorbance and (c) transmittance spectra of
CuNW and Cu-AgNW TCEs with different galvanic displacement reaction time.
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Figure S8. The figure of merit as a function of 0.1 mM AgNOj; solution dipping times

of 1, 3,5, 10, 20, 40 and 80 min for Cu-AgNWs TCEs.
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Figure S9. Plots of sheet resistance as a function of time for CaN'W and Cu-AgNW

TCEs with different galvanic displacement reaction time at 80°C in air.
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Figure S10. Raman spectra of graphene oxide and reduced graphene oxide.



Table S1. Ag atomic ratio, transmittance (Tsso), sheet resistance and Figure of Merit
(FOM) obtained from CuNW and Cu-AgNW TCE:s.

Atomic ratio of Ag Transmittance Sheet resistance FOM
(%) (%) (A =550 nm) (Q/sq)

CuNW 0 75.6 29.8 42.1
1 min <0.1 75.4 32.1 38.7
3 min 1.4 74.8 31.9 37.8
5 min 7.7 74.2 31.2 37.5
10 min 9.4 73.1 31.5 35.2

20 min 15.2 72.9 31.3 35.1

40 min 21.3 71.3 30.7 333

80 min 24.5 70.6 31.9 31.0




