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In-situ growth of silver nanoparticle on glass substrates and
its surface-enhanced Raman scattering
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Abstract: A novel solid substrate with high surface-enhanced Raman scattering (SERS) activity was fabricated through
in-situ growth of silver particles with variant morphology on glass substrates by pretreatment electroless. The effect of
surface morphology of thin films of silver nanoparticles on the SERS activity of the substrate was studied by SEM, XRD
and UV-Vis spectroscopy. The results show that the morphology of silver nanoparticles changes with the change of the
molar ratio of AgNO; and ethylenediamine in reaction solution and the reaction temperature. The film containing nano
flake of silver has the strongest UV absorption spectra at 800 nm with red-shift when the reaction temperature is 30 ‘C
and the molar ratio of AgNO; to ethylenediamine is 1:5. The strongest SERS signal of SERS-active substrate is obtained
under the same condition, and the Raman enhancement factor reaches 258.4.
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Fig.1  Schematic diagram of in-situ growth of silver

nanoparticle on glass substrate by electroless plating method
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Table 1 Preparation condition of samples

Molar ratio of

Sample Reaction temperature /'C AeNO; to en
a 30 1:1
b 30 1:3
c 30 1:5
d 30 1:7
e 30 1:9
f 60 1:5

Fig.2 SEM images of samples prepared under different preparation conditions: (a) Sample a; (b) Sample b; (¢) Sample c; (d)

Sample d; (e) Sample e; (f) Sample f
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Fig.3 XRD patterns of samples
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Fig. 4 UV-Vis absorption spectra of samples
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Fig.5 Fluorescence spectrum of R6G on glass substrates (a)

and Raman spectrum of R6G on sample ¢ (b)
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Fig.6 Raman spectra of R6G on samples and on glass

substrate: (a) Sample c; (b) Sample e; (c) Sample d; (d) Sample
f; (e) Sample b; (f) Sample a; (g) Glass substrate
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WK R6G 73 1 AEG P by & i i 5
FE I FS NI A 1K 5 6 U B T 2R AT L H v 73 38
Bt A0S

SERS [#)1#45% X -1 (Enhancement factor) & X4

1

surf x N Raman _

I Raman N,

surf
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S JHIXEU T S AHLAAE 2000 107,
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FT3(5), ATLARFE ) SERS 18 98 A5~ 3EAT v
S WHERIER 2. WK 2 WUEH, FEdh ¢ XN
SR N T o oK, B oAV I i, R AUK) SERS
W TERE AT KL
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Table 2 Enhancement factor of samples
Aem™

1 649 1506 1361 1186 773

Sample

a 80.3 76.5 70.5 60.4 57.1
b 108.3 94.5 87.6 76.3 68.5
c 258.4 246.3 233.4 220.7 211.5
d 120.5 106.1 101.1 94.6 88.6
e 238.3 226.3 216.3 206.3 185.9
f 201.4 194.3 1743 164.6 143.7

3 it

1) DABEES A AR, SR H T B 2 B vk A 3L
25 HIEFE S AR AR A R B
I AgNOs 55 & R BE IR LU DARGHR B2 1) e g,
YKRL T I TEI R AL

2) BRI AR A K AR 7 I TS5 e 4l
JEEAR e R o NT 7 S5 A I AR AR T HERUIM R IR
MHHEHR 30 T AgNOs 5 en [EE/RLLN 1:5 I8, il
2 IR EH AR KA e 2 RS 11 T B LA R R 2R AR A
JEL RS, WA S 800 nm.

3) il AR UK 1 I R AT AR S ) SERS W
PE, PILAFE Y SERS VTR ASFRM KL Mgk
BRI TSI, SERS RN A, H 243% MR
FH AN 2 RS, 3 i DR 1 Bk, S SRAY Jedf
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