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<ABS-Head><ABS-HEAD>Graphical abstract 

<ABS-P>► Silver nanoparticles/carbon dots have been fabricated via a chemical 

reaction strategy and used as an efficient SERS substrate for a charge transfer study 

and peroxidase-like catalysis monitoring. 

<ABS-HEAD>Highlights► Silver nanoparticles/carbon dots (Ag NPs/CDs) have 

been fabricated via a simple chemical reaction strategy. ► Ag NPs/CDs SERS 

substrate can sensitively detect PATP down to 10-9 M. ► A charge transfer (CT) 

effect of PATP molecules on Ag NPs/CDs substrate has been observed. ► Ag 

NPs/CDs can be used as SERS substrate for peroxidase-like catalysis monitoring. 

<ABS-HEAD>Abstract 

<ABS-P>In this work, carbon dots (CDs) were combined with Ag nanoparticles 

(NPs) by a chemical reaction to form Ag NPs/CDs hybrid, which was then used as a 

novel surface-enhanced Raman scattering (SERS) substrate. During the synthetic 

process, carboxyl groups on the surface of Ag NPs were reacted with amino groups of 

CDs in an amidation reaction. The D and G bands of CDs in the Ag NPs/CDs hybrid 

could be easily detected by SERS. By employing p-aminothiophenol (PATP) 

molecules as SERS probes, the Ag NPs/CDs hybrid substrate could detect PATP in 

diluted solutions of concentration as low as 10-9 M. The charge transfer (CT) effect on 

SERS spectra with different excitation wavelengths in the prepared Ag NPs/CDs 

hybrid and PATP system was also investigated. It was found that addition of CDs 

changes the degree of CT between Ag NPs and PATP molecules. Since the prepared 

Ag NPs/CDs hybrid also showed a peroxidase-like activity toward the oxidation of 

3,3',5,5'-tetramethylbenzidine using H2O2, which can provide the sensitive detection 

of H2O2 by SERS technique. 

<KWD>Keywords: carbon dots; Ag nanoparticles; Surface enhanced Raman 

scattering; Charge transfer effect 

 

<H1>1. Introduction 

Carbon dots (CDs) are novel, environment-friendly carbon materials, that have 

become a hot topic in research since their discovery in 2004 due to their unique 
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