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Raman enhanced properties of silver/graphene/silver composite
structure prepared by one-step method

Xing Haojian, Zhu Yong”, Zhang Jie

Key Laboratory of Optoelectronic Technology & Systems, Ministry of Education,

Chongging University, Chongqing 400044, China

Abstract In this paper, a three-layer structure of silver/graphene/silver (AG/GE/AG) was
prepared by vacuum evaporation method and wet transfer method, and then through a high
temperature annealing, a reusable AG/GE/AG composite structure substrate was obtained. The
electric field distribution and theoretical enhancement factor were calculated using COMSOL
Multiphysics simulation software. The Raman measurements show that the RSD values of the
D, G and 2D peaks of graphene are 26.0%, 17.8% and 23.6%, respectively, indicating its good
uniformity. The detection limits for rhodamine 6G (R6G) and crystal violet (CV) are as low as
107 mol/L. SERS repeatability is performed on the AG/GE/AG substrate with a concentration
of 103 mol/L rhodamine 6G solution as the probe molecule and sodium borohydride solution
as the cleaning solution. Taking Raman peaks at 613 and 773 cm™ as examples, the Raman

intensity maintained 71.08% and 71.60%, respectively, after cleaning.
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Fig. 1 Preparation flow chart of AG/GE/AG substrate
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Fig. 2 The morphology characterization graph of AG/GE/AG substrate. (a) SEM characterization; (b) TEM

characterization; (c¢) and (d) EDS characterization of Ag and C
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Fig. 3 Comsol simulation diagram of AG/GE/AG substrate. (a) ideal model; (b) abstract model based on TEM
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Fig. 4 Raman characterization results of AG/GE/AG substrates. (a) Raman spectrum of graphene and AG/GE/AG
substrate; (b) and (c) Raman mapping test chart of AG/GE/AG substrate; (d) Heat map of 2D peak intensity of

AG/GE/AG substrate
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Fig. 5 Raman diagram of Rhodamine 6G and crystal violet molecules. (a) Rhodamine 6G; (b) Crystal Violet
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Fig. 6 Results of repeatability test. (a) Raman signal on the uncleaned substrate of GE and R6G at 10-° mol/L, (b)
Raman signal of GE and R6G after cleaning. The black curve in the figure is the GE Raman spectrum on the

substrate, and the red curve was R6G SERS signal
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