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Abstract

In recent years, developing new anti-counterfeiting materials with low cost, good safety perfor-
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mance and stable photochemical properties is the key to information security. In this paper, silver
nanoparticles were prepared by chemical reduction method, and different ligand combinations
were mixed with silver nanoparticles and ink to prepare SERS security ink for anti-counterfeiting
labels. Mixed ligand improves complexity and expands coding capacity so that anti-counterfeiting
labels are difficult to copy. In addition, the combination of SERS security ink and flexible substrate
overcomes the difficulty of label adhesion.
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Table 1. Main reagents and materials of the experiment
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Table 2. Main instruments and equipment of the experiment
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Figure 1. (A) SERS ink preparation process; (B) SERS ink samples prepared
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Figure 2. (A) Molecular chemical structural formulas of four Raman probes. (B) SERS spectra of Anti-counterfeiting ink
constructed with MO. (C) SERS spectra of anti-counterfeiting ink constructed with R6G as component. (D) SERS spectra
of anti-counterfeiting ink constructed with CV as component. (E) SERS spectra of anti-counterfeiting ink constructed with
MG
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Figure 3. (A) Structure of SERS ink with MO/R6G ratio of 1:2 under microscope. (B) The structure of SERS ink with

CV/MG ratio of 1:1 under microscope
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Figure 4. Raman spectra of SERS anti-counterfeiting ink with double ligand (A) MO/R6G; (B) CV/MG
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Figure 5. Coding of double ligand anti-counterfeiting ink
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