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Fig. S1 TEM image of CdS hollow nonasphere
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Fig. S2 XRD patterns of CdCO3/CdS/Ag2S NCs at the sulfuration reaction time about

24 hours.

Fig. S3 TEM images of CdS in different time of sulfur ion exchange: (a) 30 minutes,
(b) 2 hours, (c) 24 hours.
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Fig. S4 (a) XRD pattern of the sample after recycling, (b) TEM of the sample after

recycling.
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Fig. S5 (a) Raman spectra of 10° M R6G on the Ag/CdS NCs with the excitation laser
line at 473 nm. (b) Raman image of R6G on the Ag/CdS NCs before excited at 473
nm (c) Raman image of R6G on the Ag/CdS NCs After excited at 473 nm
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Fig. S6 Raman spectrum of 10 M R6G on Si substrate.



(100) — Silver

(201)
l\l (211) (212)

10 20 30 40 50 60 70 80
2Theta (degree)

Fig. S7 (a) XRD patterns of silver NPs. (b) TEM images of pure silver NPs prepared
in present work.
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Fig. S9 TEM images of CdS/Ag NCs loaded with amount of silver at prepared
Cd(Ac)2 : AgNO3=4:1, 6:1, 10:1, respectively.



#0 — Aoy

:

— Hl'ﬁ ALY

;

Intensity
Intensity
i
=

g

ibih 1200 li‘"'“ 1800 300 1200 1600
Raman shift {em™) Raman shift {cm'IJ

B =
-

Fig S10 Raman spectrum of 10°M and 102 M CV on the Ag/CdS NCs substrate,

respectively.

Table S1  Enhancement factors (EFs) for some composite materials are reported in

References

Material Probe molecule EF LOD Reference
(mol/L)

Au-CdSe nanowires CcVv 10 10° 1

Ag-NP-decorated ZnO nanoflower R6G 107 10710 2

array

Ag- ZnO thin film R6G 107 1010 3

Ag-coated cellophane cv 10° 10° 4

AUNPs/WS2@AUNPs hybrids R6G 10° 101t 5

3D Ag butterfly wing scale cv 108 10® 6

arrays/graphene composites

Ag/CdS NCs R6G 10’ 1012 This work
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The details of Enhanced Factor Calculation are given as follws:
EF = (Isers/lsuLk) > (NBuLk/NsERS)

where Isers and lguLk are the integrated intensities of R6G molecules adsorbed on
Ag/CdS NCs and 102 M of R6G bulk, respectively. Nsers and Nsuik correspond to
the number of R6G molecules adsorbed on the SERS substrate and in the bulk
solution excited by the laser beam, respectively.

NguLk is calculated by the following formula:

NguLk =pAhNA/M

where p correspond to the density of R6G molecules, A refer to the irradiation area
under the laser beam (1 pum in diameter), h is the focal depth of the laser (9.9 pm, h =
(2n/633 nm)*(1 um)?). Na is the Avogadro constant. M correspond to the molecule
weight of R6G (479 g/mol)

NguLk is calculated by the following formula:

Nsers = CsersVNaA/mr?

where Csers correspond to the concentration of R6G molecules, V is the volume of

one drop R6G molecules (20 pL), r is the diameter of the circle 20 pLL R6G solution

spread and completely drid (4 mm).
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Details of LOD calculation are presented as follows:

A linear log plot of the corresponding Raman intensity at 1361 cmand R6G
concentrations was established (see Fig.7c). The log-log plot of the Raman
intensity l13e1 and R6G concentrations Crec follows a linear relationship (R? =0.99), logio (1)
= -0.234lo0g10 (Crec) +4.759. And the error bars in the picture are standard deviations of 3
different positions for each sample. It is obviously observed that the linear equations and
correlation coefficients indicate that there are high correlations between Raman intensities
and concentrations of R6G. The limits of detection is calculated to 10* M by the

formula,'?

30
LOD =—
k
Where ¢ means the standard deviation of several times detection for pure SERS

substrate, and k represents the slop of the equation’s linear fitting.
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