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Figure S1: SEM image Ag nanoparticles prepared by the heat treatment of Ag+/PVA/PVP composite 

film after reduction.

Figure S2: (Left) AFM images of height heat treatment of Ag+/PVA composite film without reduction 

(sample 3). (Right) the section analysis obtained by AFM.

Figure S3: UV-Vis absorption spectra of Ag nanoparticles on quartz glass wafer with different 

experiment conditions: (a) sample 1, (b) sample 2, (c) sample 3.

The calculation of EF is followed:

To determine the enhancement effect of R6G on the nanoparticles quantitatively, the enhancement 

factor (EF) values of R6G in the nanoparticles is calculated the following expression:
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ISERS is the enhanced intensity of the adsorbed R6G molecules on the SERS substrate. The value 

of ISERS mainly arises from a single molecule layer covering a nanoparticle array, from which other 

additional molecule layers of analytes on the SERS substrate, as previously reported [1], do not 

contribute to Raman gain and can be neglected. IRef is the spontaneous Raman scattering intensity from 

the bulk R6G molecules under the laser spot on the blank glass substrate. NSERS is the number of the 

single-layer molecules covering the SERS substrate under the laser spot. NRef is the number of the bulk 

molecules excited by laser on the surface of the regular substrate. In order to obtain the values of these 

four parameters, we follow the same procedures based on the published literatures [2, 3]. Using the 

100× objective lens, we determine the area of the laser spot size at around 1 µm2. We also calculate the 

area of a single molecule of R6G to be approximately 1 × 104 nm2. Thus, the value of NSERS under the 

laser excitation is approximately 1 × 102 molecules. The focusing scope of laser beam is approximately 

5 µm, thus scattering from all R6G molecules underneath the laser spot is detected. Assuming a 

uniform distribution of R6G over the droplet area of 2 mm2, the value of NRef is approximately 1.5 × 

107 molecules. Therefore, from the equation, the EF is simply (1.5 × 105 )·(ISERS/IRef ). Then, the EF for 

the sample 1, sample 7 and sample 8 were roughly estimated by comparing the peak intensity at 1648 

cm-1 to 1.9×1010, 2.9×109 and 9.8×108, respectively. 
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