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Fabrication of Ag/Au Hollow Bimetallic Nanoparticles and Their SERS Property
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(School of Chemistry and Chemical Engineering, Nantong University, Nantong 226019, Jiangsu, China)

Abstract: A novel strategy based on the galvanic replacement reaction (between Ag and HAuCly) and the
coreduction of Ag” (by sodium citrate) was proposed for the formation of Au/Ag hollow nanoparticles. In
the process of synthesis, silver nanoparticles were used as sacrificial templates. The growth mechanism of
such Au/Ag hollow nanoparticles was preliminarily investigated by analyzing their morphology and
localized surface plasmon resonance (LSPR). The effects of the pipetting mode, the reaction temperature
and the amount of reducing agent on the reaction were also discussed. The result shows that, by controlling
the proper reaction condition, the SPR of Au/Ag nanoparticles from visible to near infrared region can be
precisely modulated. Surface-enhanced Raman scattering (SERS) spectra of thiophenol on Aw/Ag
nanoparticle substrate were measured, and the enhancement factors could be as high as the value of 10”. In
addition to the significant SERS activity, signals were found excellent repeatability on this Au/Ag
nanoparticle substrate. The substrate was further used for the SERS detection of avidin through the
recognition between avidin and atto610 labeled biotin. Avidin could be detected over a wide concentration
range and the detection limit was 80 pg/mL.
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(a). Ag V&1 (Ag nanoparticles); (b). Ag %5 1 mmol/L HAuCL, ¥ /< V. J5 (Ag nanoparticles after reacted with 1 mmol/L HAuCl, solution);

(). Ag/Au 9K Hi 1) HRTEM, i EAAKE5#41¥) EDX (HRTEM of Ag/Au nanoparticles, the inset is EDX of nanostructures);
(d). HRYKBHRL S HAUCL, (80 mL)H I N 17 F 3R IS 3735435 511 EDX (HAADF-STEM and EDX mapping analysis of the silver nanoparticle
after reacted with HAuCl, solution; (e). Ag-L; (f). Au-L; (g). C-K
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Fig.2 TEM images of Ag nanoparticles after reacted with 1 mmol/L aqueous HAuCly solution (different volume) at different temperatures

HHE 2(a) ] WL, 4R E N 90°CHY, #i4r A &R
VETRAE TR I AR Hh e A T B 4238 5 A G oK
ki, MAKESHEMNESRRN. 52ZH&, B 2(b)
L 2R AR (i 60°C), AR SIRIN H
T JiR S 52 B, {EL 450 S S S A A B PRI,
SH . HIKE S BRI S SR UE R &
3T PR IR T LR ARAIE B 4 S SR 3R 4T () [, )

HEMM ERICIE, iR E N 70~80°C Z AR,
eI B HILE 75 CHTTRT, Au/Ag NPs #5LAA
FeAms, Wil 2, gt A SR &
(RIS IR AT I . S E L, ARIURLI T S K
FIM S B TR AT R 1] R AR B 40 %, X e4E
J& SERS il Hp e 56 6538 10 18 5 R I 1 1 AR A

AR AR S0, /AR R4 4 K UKL 1 1) 46 AL



4

539 %

AR RN DU RGO BUR AR, R
YRR BT 5 5 SR R A B I R4S B 8 9K
HL, AR R ER 25 B S A T R PR SR AT AR R
TE— R N SRR SR T ARG RL, IR
BRF T AT HH S 2544 1) Au/Ag NPs. &
Ui, ARG FRIAE Au/Ag NPs A B 72 A kH 24 T4
PR, —THE AR T EREAER, 5H—
5T A A AR I /AR G K T S 2R I
— J AT AR AT 7E S5 AU AT -3 2040 ' ik AR A R
1S B — B IE R
2.3 SEBAEX Au/Ag NPs 7E0] BI040 X 35,

LT Enp-2

RS 75 CRE, AR 48 241 % B i3
Auw/Ag NPs 78 °] -3 £L 4R X33 A BSOS ] 3
Fizs.

0OmL
1.51 20 mL
30 mL
1.24 40 mL
50 mL
8 0.0- 70,80, 90,100,110 mL
Q 0.
(0]
=
3 0.6-
o)
<
0.3
0.0 ¥ 180 mL
v T v T g T T T T T T T T
300 400 500 600 700 800 900 1000

Wavelength / nm

Bl 3 Bk 5 EER HAuCL, B R NS
S/RGIRTRLBIFBAT UV-Vis-NIR il
Fig.3 UV-Vis-NIR spectra of AuAg NPs suspensions of Ag nano-

particles after reacted with different volumes of HAuCl, solution
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