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Figure S1. Room temperature Raman spectra of the AgAu- and AgPt-decorated ZnO:Ag 

columnar films.
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Figure S2. Left: Z-contrast STEM image showing a ZnO:Ag structure decorated with AgPt 

nanodots. Right: EDX elemental map of Ag and Pt distribution onto ZnO taken from the 

highlighted square region. The superimposed Ag and Pt distribution verifies the presence of 

AgPt alloy nanoparticles.
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Figure S3. XPS spectra for the reference ZnO:Ag columnar thin film (magenta line), alloy NP 

decorated nanocomposites (AgAuNP: blue line) and (AgPtNP: red line); high resolution spectra 

of Ag-3d, Au-4d and Pt-4d lines.
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Figure S4. Gas response of ZnO:Ag thin film sensors can be significantly tailored upon surface 

decoration with noble metal alloy NPs, as shown by radar plots for an operating temperature of 

250 °C. The pristine ZnO:Ag thin film sensor (green radar plot) exhibits considerable gas 

response to VOC vapors of ethanol, acetone, n-butanol, 2-propanol and methanol, while in 

comparison the gas response to H2 is significantly lower. The AgAu/ZnO:Ag nanocomposite 

sensor (red radar plot) exhibits an enhanced sensitivity compared to the pristine  ZnO:Ag thin 

film, while keeping a similar selectivity. In contrast, the AgPt/ZnO:Ag nanocomposite sensor 

(blue radar plot) shows a strong gas response towards H2, while the gas response to all VOCs is 

drastically reduced compared to the ZnO:Ag and AgAu/ZnO:Ag sensors.
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Table S1. Composition of AgPt and AgAu NPs as quantified by XPS.

Sample Concentration of Pt Concentration of Au Concentration of Ag
AgPt/ZnO:Ag ~ 12%at - ~ 88%at
AgAu/ZnO:Ag - ~ 52%at ~ 48%at

Table S2. Summary of the unit cell parameters (a and c) of the hexagonal close packed 
(hcp) Zn, face-centred cubic (fcc) Ag, fcc Au and fcc Pt from this work and previous 
reports.

a (Å) c (Å)
Calculated Experimental Calculated Experimental Reference

hcp 
Zn

2.650 2.664 4.528 4.946 1

fcc 
Ag

4.140‬‬
‬‬‬‬‬
‬‬‬‬‬
‬‬‬‬‬
‬‬‬‬‬
‬‬‬‬‬

‬‬‬

4.086 − − 2

fcc 
Au

4.234‬‬
‬‬‬‬‬
‬‬‬‬‬
‬‬‬‬‬
‬‬‬‬‬
‬‬‬‬‬

‬‬

4.071 − − 3

fcc 
Pt

3.854‬‬
‬‬‬‬‬
‬‬‬‬‬
‬‬‬‬‬
‬‬‬‬‬
‬‬‬‬‬

‬‬

3.923 − − 4



7

References

1. J. Nuss, U. Wedig, A. Kirfel and M. Jansen, The Structural Anomaly of Zinc: 
Evolution of Lattice Constants and Parameters of Thermal Motion in the 
Temperature Range of 40 to 500 K J. Inorg. Gen. Chem., 2010, 636, 309-313.

2. Y. Chen, Y. Wei, P. Chang and L. Ye, Morphology-controlled synthesis of 
monodisperse silver spheres via a solvothermal method, J. Alloys Compd., 2011, 
509, 5381-5387.

3. L. P. Salamakha, E. Bauer, S. I. Mudryi, A. P. Gonçalves, M. Almeida and H. Noël, 
Isothermal section of the Ce–Au–Sb system at 870K, J. Alloys Compd., 2009, 479, 
184-188.

4. K. H. Hong, G. M. McNally, M. Coduri and J. P. Attfield, Synthesis, Crystal 
Structure, and Magnetic Properties of MnFe3O5, J. Inorg. Gen. Chem., 2016, 642, 
1355-1358.

5. O. Lupan, V. Postica, M. Mecklenburg, K. Schulte, Y. K. Mishra, B. Fiedler and R. 
Adelung, Low powered, tunable and ultra-light aerographite sensor for climate 
relevant gas monitoring, J. Mater. Chem. A, 2016, 4, 16723-16730.

6. O. Lupan, V. Cretu, V. Postica, N. Ababii, O. Polonskyi, V. Kaidas, F. Schütt, Y. K. 
Mishra, E. Monaico, I. Tiginyanu, V. Sontea, T. Strunskus, F. Faupel and R. 
Adelung, Enhanced ethanol vapour sensing performances of copper oxide 
nanocrystals with mixed phases, Sens. Actuators, B, 2016, 224, 434-448.


