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Fig. S1 UV-Vis spectra of AUNRSs on ITO substrates in air and in water.

Fig. S2 TEM images of AUNR@PPy and the spectroelectrochemistry of PPy and
AuUNR@PPy.

Fig. S3 AFM topography and UV-Vis spectra of electropolymerized PProDOP.

Fig. S4 Spectroelectrochemistry of bare AUNRSs on ITO substrates and their
electrochemical stability.

Fig. S5 Electrochromic behavior of AUNR@PProDOP with thicker shell thicknesses (22
nm and 30 nm) between -0.8 V and -0.2 V.

Fig. S6 Electrochromic behavior of AUNR@PProDOP with shell thicknesses of 8 nm
and 22 nm between -1.0 V and -0.2 V.

Fig. S7 Cyclic voltammogram of PProDOP and AUNR@PProDOP between -1.0 V and -
0.2 V.
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Fig. S1 UV-Vis spectra of AUNRs on ITO substrates in air and in water.
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Fig. S2 (a) TEM images of AUNR@PPY after one (top) and two (bottom) polymerization cycles.
(b) Spectroelectrochemistry of PPy on ITO substrates. Potential was stepped from -2.5 V to
2.2V vs. Ag/Ag*. (c) Spectroelectrochemistry of AUNR@PPy with 3 polymerization cycles on
ITO substrates. Potential was stepped between -2.5V, 2.0V, and 2.8 V vs. Ag/Ag".
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Fig. S3 (a) An AFM topography image of electropolymerized PProDOP on Au substrate. (b)
Spectroelectrochemistry of electropolymerized PProDOP on ITO substrates. (c) Extinction
spectra of electropolymerized PProDOP film before and after hydrazine treatment.
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Fig. S4 (a) Spectroelectrochemistry of bare AUNRs on ITO substrates in 0.5 M TBAPFs/PC.
Potential was stepped from -0.8 V to -0.2 V vs. Ag/Ag* in 0.1 V increments. (b) Comparison of
the extinction spectra of AUNRs before and after 100 CV cycles.
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Fig. S5 Electrochromic behavior of AUNR@PProDOP with (a) 22 nm and (b) 30 nm shell
thicknesses in 0.5 M TBAPF¢/PC. The potential was stepped from -0.8 V to -0.2 V vs. Ag/Ag*
in 0.1 V increments.
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Fig. S6 Electrochromic behavior of AUNR@PProDOP with (a) 8 nm and (b) 22 nm shell
thicknesses in 0.5 M TBAPFg/PC. The potential was stepped from -1.0 V to -0.2 V vs. Ag/Ag*
in 0.1 V increments. (c) The evolution of the UV-Vis spectra of AUNR@PProDOP with an 8 nm
shell thickness at open circuit voltage after the potential was stepped back from -1.0to -0.2 V.
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Fig. S7 Cyclic voltammogram of (a) PProDOP and (b) AUNR@PProDOP with an 8 nm shell
thickness between -1.0 V to -0.2 V with a scan rate of 50 mV/s.



