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Figure S1. The normalized XRD spectrum of the products obtained after adding (1) 0.2, (II) 1,
(III) 10, and (IV) 15 mL of HAuCl4 solutions (1 wt%) into 15 mL of flower-like CuzS

microparticles suspension.
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Figure S2. TEM images of the petals of Au/CuS nanocomposites obtained at reaction

durations of (a) 5 min and (b) 10 min, respectively.
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Figure S3. A typical FESEM images of Au/CuS MFs, flower-like Cuz2S microstructures and
Au nanoparticles substrate, respectively.
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Figure S4. Optical absorption spectra of the 3D hierarchical Au/CuS nanostructures obtained
by adding different amounts of HAuCla.
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Figure S5. The Raman spectra of 107 M R6G solutions acquired from the Au/CuS hybrid

substrate at excitation wavelengths of 532, 633 and 785 nm, respectively.
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Figure S6. (a) SERS spectra acquired from the Au/CuS hybrid substrate obtained by adding
different amount of HAuClas. (b) The absolute peak intensities at 612, 1362, 1505 and 1650

cm’! versus the adding different amount of HAuCla.
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Figure S7. The R6G Raman spectra of 50 uL 10 M on the hierarchical Au/CuS hybrid
substrates and 50 uL 5 x 10> M on silicon wafer. The spectra are used to calculate the

enhancement factor of Au/CuS hybrid substrates.



Calculation of Enhancement Factor in SERS
The EF of the hierarchical Au nanostructures substrate was determined by computing the ratio

of SERS to normal Raman scattering (NRS) of R6G using the following expression

Isers/Nsers
Inrs/ Nxrs

where Isers and Inrs correspond to the integrated SERS and NRS intensities of R6G main peak

EF =

at 612 cm™, respectively. Nsers and Nnrs are the molecular numbers of different concentrations
(50 uL 10° M and 50 pL 5x10° M) R6G in the SERS and NRS measurements. The calculated

EF values Au nanostructure as high as 4.4x10.
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Figure S8. (a) SERS spectra acquired from the Au/CuS hybrid substrate immersed in ground
water with spiked 10”7 M R6G on a handheld Raman spectrometer. (b) The histograms for the
peak intensities of R6G at 612 cm™! [data from (a) and Figure 11c].
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Figure S9. A typical FESEM image of the hierarchical Au/CuS hybrid substrates after 15

rounds of testing.



