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Surface Treatment and Surface Enhanced Raman Spectroscopic
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Abstract Au-Ag aloy nanoparticles with an atomic ratio of 1 : 1 were synthesized by using hydrazine asa
reducing agent, and the as-prepared nanoparticles were then assembled on silicon substrate. The surfaces of
alloy nanoparticles were treated by immersion into a solution of HAuUCI, to dissolve some Ag atoms from
the alloy nanoparticles. With pyridine as the probe, the difference in the SERS effect on the alloy nanoparti-
cles was investigated before and after the surface treatment processes. The results revealed that the SERS
signals increased initialy and then decreased with the immersion time. The time dependence was mainly at-
tributed to the change of surface micro-structures of the alloy nanoparticles. The surface reaction of the
Au-Ag nanoparticles with HAUCI, underwent two processes involving the formation of surface pinhole (de-
aloying) and the deposition of AgCI(s) on surface. The former promoted the SERS effect, while the latter
attenuated the SERS effect.
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Figurel UV-Visspectraof Au, Agand Au-Ag aloy colloid
(a) Ag; (b) AgosAlos; (€) Au
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Figure 2 SER spectra of Py adsorbed onto AuysAgys treated
with different time of 0 min (@), 5 min (b), 10 min (c), 15 min (d),
20 min (e), 25 min (f) and 35 min (g) respectively, and onto pure
Au nanoparticle treated with different time of 0 min (a), 10 min
(b), 20 min (c), 30 min (d) and 40 min (€) respectively
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Figure 3 SEM images of assembled alloy nanoparticles immersed into HAUCI, solution with different time: (a) O min; (b) 10 min; (c)

15 min; (d) 20 min; (€) 25 min; (f) 35 min

Element ratio (%)
Au: 52.90
Ag: 47.10

0.90 1.80 270 3.60

26/(°)
b 'l Element ratio (%)
Au: 64.24
Au Ag: 35.76
——NJ Ag
0.80 1.60 2.40 320
26/(°)

B 4 FHESROEARINEG R4 4ILKN EDX: (@ 0
min; (b) 20 min

Figure 4 EDX anaysis of the Ag/Au dloy treated by HAuCl,
with O min (a) and 20 min (b)
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Figure5 Immersion dependent molar fractions of Au and SERS
intensity profiles for the Ag/Au aloy treated by HAuUCl,; with
different time
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