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Abstract

The bimetallic or core-shell nanoparticles (NPs) can find applications as a surface-enhanced
Raman spectroscopy (SERS) substrate due to their large surface area and strong localized
surface plasmon resonance (LSPR) [1]. Among the various plasmonic metallic NPs, the
palladium (Pd) and silver (Ag) have been widely proposed for the SERS substrates due to better
stability and biocompatibility. The solid-state dewetting (SSD) [2] can offer a promising route
to fabricate the dynamic morphology of bimetallic NPs like the hybrid core-shell PdA@Ag NPs
with the secondary background Ag NPs as showed in Fig. 1(b). The hybrid core-shell PdA@Ag
NPs exhibit the improved LSPR properties as compared to the pure Ag or Pd NPs such as a
narrowing of LSPR peaks with the blue-shift as shown in Fig. 1(b-1). This is due to the unique
configuration of core-shelle Pd@Ag NPs and a log of background Ag NPs.
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Figure 1. Fabrication Pd@Ag hybrid core-shell NP by the solid-state dewetting method [3].

Further, the SERS signal enhancement with the incorporation of graphene quantum dots (GQDs)
on the hybrid core-shell PA@Ag NPs has been investigated in this work for the ultrasensitive
surface-enhanced Raman scattering (SERS) substrate [3] as shown in Fig. 2(a). The hybrid
nano-construction of NPs along with the GQD provides a greater number of hotspots in between
the highly-dense background NPs and in small spacing between particles [4]. The dangling
bonds on the edge of the GQDs [5] effectively adsorb the probe molecules R6G and
demonstrated a strong enhancement with lower molarity of R6G. The enhanced SERS signal is
attributed to the synergistic effect of chemical enhancement from the GQDs and
electromagnetic enhancement from the hybrid core-shell PdA@Ag NPs as displayed in Fig. 2(b).

ABSTRACT BOOK 253 httpsy//www.izdas.org/




II. INTERNATIONAL HAZAR SCIENTIFIC RESEARCHES CONFERENCE
April 10 - 12, 2021
Baku, Azerbaijan, Khazar University

(a) SERS substrate _ (b) 10 M R6G

=

. H m= Ag(Pd) substrate
PdA -shell NP . =

. g core-she SERS signal = = Ag(Pd) with GQD)|
@ AzNP =
?:?.)’_1?'}’ GQD E
W@ R6G %

£

-1 A A A . A

~

600 900 1200 1500 1800

3 EM hotspot Wavenumber [cm!]

Figure 2. (a) Schematic of surface-enhanced Raman spectroscopy (SERS) substrate
constructed on the PA@Ag core-shell NPs and GQDs. (b) SERS signal enhancement for R6G
with the incorporation of GQD and Pd@Ag core-shell NPs [3].
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