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1. Fourier Transform Infrared spectra of pure ZnO and Au-ZnO before and after the O, plasma
etching
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Fig. S1 (a) FTIR spectra of pure ZnO before (black) and after (red) the plasma etching (b) FTIR
spectra of Au-ZnO before (black) and after (red) the plasma etching



2. Model calculation for plasmon resonance frequency red shift
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Fig. S2 Comparison of Au nanoparticle suspended in hexane and full embedded in ZnO

A model calculation was performed in order to support the experimentally observed red shift of the LSPR
absorption peak. Our model calculations show that the LSPR peak occurs at 504 nm for a 5 nm Au
nanoparticle suspended in hexane. When the Au nanoparticle is fully embedded in ZnO, LSPR peak can be
found at 552 nm. The calculations was done according following an example shown in Ohodnicki et al.!
The wavelength dependent dielectric constant of the Au was calculated according to Etchegoin et al.? The
optical parameters (Table S1) were taken from previous reports.2-* The following equations give absorption

Ccross section (QabS) and wavelength dependent dielectric constant( € Au(’D):
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Where @ is the radius of the nanoparticle, € m is the dielectric constant of the matrix phase, 4 is optical

Apis the plasma wavelength, ¥»is the damping

wavelength, €= is the high frequency limit dielectric constant,
(expressed as a Wavelength) 4} is the interband transition wavelength, ¥J is the transition broadening

(expressed as a wavelength), 4} is the dimensionless critical point amplitudes and Pj is the phase which was
fixed in to - /4 according to the Etchegoin et al 2



Table S1. Optical parameters
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3. Tauc plots for direct band gap estimation
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Fig. S3 Tauc plots for the direct band gap estimation of Au-ZnO.

4. TEM image of Au seeds

Fig. S4 TEM image of Au seeds

5. Au-ZnO interface analysis and HRTEM images of Au-ZnO



The HRTEM images of 9 Au/ZnO interfaces were analyzed using ImageJ software. A rectangular area
in the middle of the ZnO nanoparticle consisting of 2.5 nm width and 4 lattice planes of length was
chosen for the analysis. The average d-spacing of these 4 lattice planes was used as an estimate of the
d-spacing of the corresponding rectangular area. Up to 20 lattice planes from the Au-ZnO interface
were analyzed. The final results and error bars reported in the main text are the average values of all 9
Au-ZnO interfaces.

Fig. S6 Au-ZnO interface 1 Fig. S7 Au-ZnO interface 2

Fig. S8 Au-ZnO interface 3 Fig. S9 Au-ZnO interface 4



6. Rietveld Analysis
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Fig. S10 High resolution XRD patterns with calculated pattern for pure ZnO
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Fig. S11 High resolution XRD patterns with calculated pattern for Au-ZnO



7. Reaction kinetics of Au-ZnO for MB photodegradation
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Fig. S12 Linear fit for In(C/Cy) of MB versus time for Au-ZnO under A > 295 nm illumination
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