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S1 Experimental Section

S1.1 Materials

Copric chloride dihydrate (CuCl,2H,0), sodium hydroxide (NaOH), ascorbic
acid (AA), silver nitrate (AgNOs), ethanol, 4-nitrobenzenethiol (4-NBT), rhodamine
6G (R6G), and crystal violet (CV) were purchased from aladdin (Shanghai) Co., Ltd.
sodium citrate was purchased from McLean Biochemical Technology Co., Ltd.
Polyvinylpyrrolidone (PVP K30) was purchased from Sinopharm Chemical Reagent
Co., Ltd.

S1.2 Synthesis of Cu,0O Polyhedrons

Well-shaped Cu,O nanocrystals of different morphology were prepared by a
liquid-phase reduction method [1] with slight modification. To synthesis truncated-
octahedral Cu,O nanocrystals with co-exposed {100} and {111} facets (labeled as
Cu,0(J)), 3.33 g PVP was dissolved in aqueous solution of CuCl,2H,0 (100 mL,
0.01 M), followed by addition of NaOH solution (10 mL, 2 M). After 30 min,
ascorbic acid solution (20 mL, 0.60 M) was added dropwisely to the obtained
brownish suspension, and the mixture was aged for 60 min. The whole synthesis
process was kept at 55 °C in water bath under magnetic stirring. The resulting
products were collected, washed thoroughly by deionized water and ethanol, and
dried in vacuum oven. Cube-shaped Cu,0 enclosed by {100} facets (Cu,O(C)) and

octahedron-shaped Cu,O enclosed by {111} facets (Cu,O(O)) were synthesized under



similar conditions except that 0 g and 4.44 g PVP were used, respectively.

SEM images in Figs. Sla-Slc confirmed successful preparation of cubic,
truncated-octahedral and octahedral nanocrystals by using 0 g, 3.33 g and 4.44 g of
PVP. Moreover, measured XRD patterns of all the three samples matched well with
Cu,0 in cubic phase (PDF# 99-0041), and there is no diffraction signals originated

from impurity phase (Fig. S1d).

S1.3 Calculation of Enhancement Factor

Enhancement factor (EF) was calculated based on the following equations [2]:
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where Isgrs and Ing represent the integrated intensity of SERS and normal Raman
peaks, respectively. To measure the normal Raman spectrum, 4-NBT solution (5x1074
M) was drop-cast on Si wafer, and the exposure time, laser power (at sample), and
accumulation were set as 30 s, 0.56 mW, and 8, respectively. Ny is the Avogadro
constant, ¢ is the surface area occupied by self-assembled monolayer of probe

molecule (=3.0x10° cm?/mol for 4-NBT [3]), and Apen is the effective area under

— 2
laser irradiation which is estimated by Apeam = T(1.224/2NA) . Cyn

r and V represent
the concentration and volume of 4-NBT solution used for normal Raman spectra
measurements, and A is the area formed by the solution on Si wafer. For 4-NBT, the
integrated intensity of the dominant 1337 cm™! peak equal to 3,756,060 (Fig.4b) and
8,124 (Fig. 4a) for SERS and normal Raman respectively. By substituting these

values into equations (1-3), EF is calculated to be 5.3x10°.



S2 Supplementary Figures
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Fig. S1 (a-c) SEM images and (d) XRD curves of Cu,O(C), Cu,O(J) and Cu,O(0),

respectively.

Fig. S2 Energy dispersive X-ray (EDX) elemental mapping of Ag, Cuand O in
Ag/Cu,0(J3).
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Fig. S3 XPS survey spectra of (a)Ag/Cu,O(0), (b)Ag/Cu,O(C), (c)Ag/Cu,0(J3) and
(d) Ag/Cu,0(J1).
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Fig. S4 XRD of Ag-decorated Cu,O(J) prepared without the incorporation of sodium

citrate.
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Fig. S5 (a, ¢) Concentration-dependent SERS spectra of 4-NBT on Ag/Cu,O(C) and
Ag/Cu,0(0), respectively. (b, d) linear fitting of /;33; versus concentration for

Ag/Cu,O(C) and Ag/Cu,0(0), respectively.
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Fig. S6 SERS spectra of 1x10™* M 4-NBT on (a) Ag/Cu,O(J1), (c) Ag/Cu,O(J2) and
(e) Ag/Cu,0(J4) acquired from ten randomly selected regions, (b, d, f) [1337 of

different spots.
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Fig. S7 SERS spectra of 1x10™* M 4-NBT on (a) Ag/Cu,O(C) and (¢) Ag/Cu,O(0)

acquired from ten randomly selected regions, (b, d) 7,337 of different spots.
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Fig. S8 (a) N, adsorption-desorption isotherms (b) normalized SERS spectra of
Ag/CuyO(C), Ag/Cu,0(J3) and Ag/Cu,O(0).



S3 Supplementary Tables

Table S1 Synthesis conditions of Ag-decorated Cu,O nanocrystals

Sample PVP (g) Cu,0 nanocrystal AgNO; (mmol)
Cu,O(C) 0 / /
Cu,0()) 3.33 / /
Cu,0(0) 4.44 / /

Ag/Cu,0(J1) / Truncated-octahedrons 0.02
Ag/Cu,0(J2) / Truncated-octahedrons 0.04
Ag/Cu,0(J3) / Truncated-octahedrons 0.08
Ag/Cu,O(J4) / Truncated-octahedrons 0.12
Ag/Cu,O(C) / cubes 0.08
Ag/Cu,0(0) / octahedrons 0.08

Table. S2. Comparison of sensitivity and detection limit with several substrates in

literature.
LOD Excitation
Material Analytes EF Reference
M) (nm)
Au/H-g-C;Ny CvV 6.8x10°  2.7x107° 785 4
Ti0,-Ag-GO Ccv 7.8x10°  1x1071° 785 5
Au@TiO, NRAs R6G 104 1x1077 785 6
SiO2@Au NPs R6G 1.5x10° 1x1078 633 7
Flower-like
4—MBA 1.1x106  1x10710 532 8
MOSQ@Ag
Ti;C,Ty/Ag 4-NBT 42x10°  1x107M 532 9
Fe;0,@COF@Ag  Ciprofloxacin / 1x107° / 10
Fe;04@PEI-DTC-Ag thiram 1x107° 11

Ag/Cu,0(J3) 4-NBT 5.3x10°  1x107!! 532 This work
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