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Phase transfer of Au nanoparticles (NPs) from the organic to the aqueous phase. 

CTAB (or SDS) used to be the phase-transfer reagent when the oil-in-water emulsion 

experiment was carried at low concentration of hydrophobic NPs or high concentration of 

surfactant aqueous solution.
1
 In a typical experiment, 0.5 ml of Au NPs (10.7 nm) in cyclohexane 

(~ 0.1 M) was added to 5 mL of SDS (5 mM) aqueous solution. The above solution was stirred 

vigorously and a homogeneous oil-in-water microemulsion was obtained. After heated at 70 
o
C for 

10 min, cyclohexane in the microemulsion was removed and the aqueous-phase dispersed Au NPs 

was finally generated. 

Preparation of Ag-Citrate NPs. 

AgNO3 (18 mg) was dissolved in 100 mL of H2O and brought to boiling. Then 0.5 mL of 

sodium citrate (0.02 g) was added while stirring. The solution was kept under refluxing 

temperature for an additional 30 min
2
. 

Calculations of enhancement factor.  

The enhancement factor (EF) is calculated using the following expression
3, 4

, 

   

                                                                                  

 

 

I and N represent the intensity of peak and the number of molecules absorbed on the substrate 

within the laser spot, where the subscripts SERS and Raman stand for measurements performed 

with SERS or non-SERS substrate. For SERS examination, a volume (50 μL) of 4-ATP ethanol 

solution was dispersed to an area of 5×5 mm
2
 wafer at certain concentration (C). The Raman 

(non-SERS) was measured by dispersing 50 μL of 0.1 M 4-ATP ethanol solution on the 5×5 mm
2
 

wafer at varying laser wavelength and during time. Since the identical area of Si wafer, the 

isometric analyst solution and identical experimental conditions (laser wavelength, laser power, 

microscope lenses, spectrometer, etc.), the above mentioned equation thus becomes
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Fig.S1 Comparison of SERS spectra and the normal Raman spectrum of 4-ATP: (1-3) SERS spectra of 4-ATP on 

Au spherical aggregates at concentrations of 10-3, 10-5 and 10-7 M, respectively; (4) the Raman spectrum of 

4-ATP (0.1 M) with the intensity of decreased twice times. The above spectra were excited at 633 nm laser 

wavelength for 10 s. 

Reproducibility of the SERS Substrate. 

To test the uniformity of the as-produced substrates, we take Ag spherical aggregates for an 

example. Ten random points on the same substrate were applied for SERS signals as shown in 

Fig.S2 (a). And the intensities of three peaks at 1510, 1363 and 614 cm
-1

 in these spectra are 

shown in Fig.S2 (b).   

 

 

 

 

                             

                         

 

 

 

 

Fig.S2 (a) SERS spectra of 10-6 M R6G aqueous solution on ten random points of the Ag spherical aggregates. The 

integration time was 5 s for each point with a 532 nm laser; (b) the intensities of three characteristic peaks at the 

ten random points. 
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