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Tab. S1 The molar ratio of Cu2O and Cu in the four samples.

Sample Cu2O: Cu (molar ratio)

Cu2O (2 mmol A.A.) ∞

Cu2O:Cu (4 mmol A.A.) 5:1

Cu2O:Cu (8 mmol A.A.) 1:4

Cu (12 mmol A.A.) 0

Fig. S1 The SEM images with high magnification for (a) Cu2O (2 mmol A.A.), (b) Cu2O/Cu (4 mmol A.A.), (c) Cu2O/Cu (8 

mmol A.A.) and (d) Cu (12 mmol A.A.).
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Fig.S2 Elemental mapping of the Cu2O/Cu structure.

Fig. S3 (a) The LRTEM images of the prepared Cu2O/Cu particles; (b) and (c) are the concentration of the element copper 

along the line 1 and 2, respectively; (d) The comparison of Cu and O element intensity along line 1.

Fig. S4 XPS spectra of the as-prepared samples: (a) overall survey spectra; indicating there are elemental C, O and Cu. 

Carbon element is attributed to the absorption in the air and the hydrocarbon of the XPS instrument itself. Besides existing in 

Cu2O, part of the oxygen element is ascribed to air adsorption like carbon; (b) the Cu XPS peaks of as-prepared Cu2O/Cu.



Fig. S5 The UV-vis absorption spectrum (a) and photograph (b) of as-prepared Cu2O (2 mmol A.A.), Cu2O/Cu (4 mmol A.A.) 

and Cu (12 mmol A.A.) nanocrystals.

Fig.S6 The photocurrent of Cu-rich Cu2O/Cu prepared with 8 mmol A.A. and pure Cu prepared with 12 mmol A.A. under UV-

vis light and Vis light.

Fig.S7 XRD pattern of Cu2O/Cu (4 mmol A.A.) before and after UV-vis irradiation.



Fig.S8 The sectional SEM image views of (a) Cu2O (2 mmol A.A.), (b) Cu2O/Cu (4 mmol A.A.) and (c) Cu2O/Cu (8 mmol A.A.) 

after ethanol sensing test; the surface SEM images of (d) Cu2O (2 mmol A.A.), (e) Cu2O/Cu (4 mmol A.A.) and (f) Cu2O/Cu (8 

mmol A.A.) after ethanol sensing test.

Fig.S9 (a) The relationship of sensitivity and temperature with the ethanol concentration of 200ppm; the resistance for 

different ethanol gas concentration at 240°C with (b) Cu2O (2 mmol A.A.), (c) Cu2O/Cu (4 mmol A.A.) and (d) Cu2O/Cu (8 

mmol A.A.).

Fig.S10 (a) The XRD pattern of Cu2O/Cu (4 mmol A.A.) after ethanol sensing test; (b) XRD pattern of Cu2O/Cu (4 mmol A.A.) 

after ethanol sensing test.



Fig.S11 (a) The photograph of the sensor and the SEM images of pure Cu2O or Cu2O/Cu layer; (b) the schematic diagram of 

the sensor and the sectional view.


