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Method for improving stability of Raman substrates based on graphene

LIU Chundong, LU Ke, YANG Cheng
(School of Physics and Electronic Science, Shandong Normal University, Ji’ nan 250358, China)

Abstract: In order to slow down oxidation of silver particles, improve stability and maintain high signal intensity, silver
particles were coated with graphene. An experimental study was carried out to slow down the oxidation rate of silver particles by
using ultra-thin graphene. In the experiment, the concentration of R6G solution as low as 10 ™" mol/L could still be detected after
the substrate was placed for one month. The results show that the presence of graphene makes the graphene/silver particle
composite structure possess both electromagnetic and chemical enhancement mechanisms. The detection sensitivity of the
substrate is improved. The enhancement effect of the basement has nearly doubled with the decay rate of time. The stability of
Raman substrate is improved. This method is economical and simple. It can be widely applied to various silver-based Raman

substrates and will not destroy the original structure of the base.
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Fig. 1 Isolation effect of graphene

a—oxidation process of silver particles in air  b—silver particles isolated
from graphene and the components in the air and prevented from being oxi-

dized
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Fig.2 a—SEM image after transfer of graphene b—Raman diagram after

transfer of graphene
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Fig.3 Comparison of Raman intensity of substrates before and after transfer

of graphene
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Fig.4 a—peak height of two substrates at 613cm ™!

b—the downward

trend of Raman signal
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Fig.5 a—sensitivity detection of the substrate after one month b—Ilinear-

ity fit diagram of 613cm ™! peak
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Fig.6 Raman mapping of graphene/Ag nanoparticles substrate
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