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Fig. 1 (a) Illustration of the excitation of the LSPR of

spherical nanoparticles; Theoretical simulations of the

electromagnetic field enhancement around silver nano-

particles of (b) a triangular nanoparticle (700 nm), a

dimer of spherical nanoparticles (520 nm), and an

ellipsoidal nanoparticle (695 nm)"
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Fig. 2 The UV-Vis absorption spectrum (a) and scanning

electron micrograph ( SEM)
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Fig. 3 Schematic representation of the TLC-SERS study of continuous raman scanning''*’
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Fig. 4 Schematic illustration of TLC-SERS for on-site detection of substituted aromatic pollutants in wastewater

Two insert images show the SEM characterization of the blank TLC plate and the silver nanoparticles deposited TLC plate, respectively33]
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Research Progress of Thin Layer Chromatography and Surface Enhanced
Raman Scattering Spectroscopy

SHEN Zheng-dong, KONG Xian-ming* , YU Qian, YANG Zhan-xu
School of Petrochemical Engineering, Liaoning Shihua University, Fushun 113001, China

Abstract Surface Enhanced Raman spectroscopy (SERS) is a sensitive, instant and nondestructive sensing technique that has
been widely used in analytical chemistry, environmental protection and food safety. However, the samples in real-world usually
contain many different components, which makes the identification of analytes from mixed samples very difficult for SERS
sensing. For their advanced features such as simple operation process, cost-effective and instant separation time, thin layer
chromatography (TLC) technology was widely employed in synthetic chemistry, analytical chemistry, medicinal chemistry and
food science as a powerful separation strategy. The target system was firstly separated by TLC, and the corresponding spots of
analyte are visualized by iodine colorimetry or fluorescence, and then the analytes werequalitative and quantitative identified by
mass spectrometry, FTIR, fluorescence spectroscopy and SERS. The in-tandem of SERS with thin layer chromatography (TLC-
SERS) is very promising in effectively sensing analytes from mixture samples due to its high throughput and sensitivity and the
separation ability. The complicated apparatuses are not necessary during the application process of TLC-SERS. This paper intro-
duced the mechanism of SERS enhancement and the preparation of SERS substrates, and this review highlights recent progress
of TLC-SERS in the view from the application, such as in monitoring pollutants in the environment, food safety, identification of
herbal medicine and biomedicine. The application example of TLC-SERS method on instant inspection of harmful ingredients was
then presented. which provides a reference for future instant inspection method construction and development of rapid detection

instruments in the area of food safety, forensic characterization and environmental protection.
Keywords Thin layer chromatography; Surface enhanced Raman spectroscopy; TLC-SERS
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