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1. Simulated Raman spectra of Pyridine-M2 complex 

Although the chemical enhancement of Cu atom is greater than Au one as shown in 
Table 4 , which is in agreement with the simulation results of previous reports[1-2], the 
enhancement of Au nanoparticle is greater than Cu one in comment SERS experiments. 
As we understood, this is mainly due to the oxidation of Cu nanoparticle in air. This 
oxidation hampers not only the charge transfer in Cu atom but also the enhancement of 
electromagnetic field.  

 
Figure.S1. Raman spectra of pyridine–metal clusters simulated at the B3LYP/6-311+G** (C, N, 
H)/LanL2DZ(M) level. The unit of the differential Raman scattering cross is cm2 molecule−1 
sr−1. ( Figure comes from reference [2]) 
 
2. Experimental Raman spectra of Furfural, Furfural-Au and Furfural-Ag 

Silver Nanoparticles was prepared by heating reduction method with sodium citrate; 
The silicon wafer (0.5 cm ×0.5 cm) was cleaned respectively in deionized water and 



anhydrous ethanol by ultrasonic for 20 min at room temperature, and dried by nitrogen. 
Then, the washed silver nanoparticles were added to the silicon wafer to evaporate 
naturally. Finally, the pure furfural solution was added to the enhanced substrate and 
detected by confocal laser Raman technology. 

 
Figure S2. Experimental Raman spectra: The black line represent Raman spectra of pure 
furfural. The red line and blue line represent the Raman signals of furfural on gold or silver 
particles, respectively. 
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