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HESEE T R AQITIO, 4K FLEES .
B N IR AE MR 1) Tio, YK SLEEZRZIEAE 0.2 mol/L
AgNO; /KA 10 min, HUH G H & aiKiEdE, A5
Z7E 0.1 mol/L NaBH, K 5 min, N 58 G
HCH stk g . B [ RH — AN 58 B B E R
Bt MG IR, A SLEG 1A AR N 5 IR

¥ 60 pL 10° mol/L ¥ R6G /KW E 1.7 cm?
AQITIO, KFLIES AT, REHE T B2
HeREA b, 7E 532 nm SR OG TR AT I, BT A R
PR AFAH [R] R I0 Th 28 2 AR 43 B 1]

2 HR5VHE

2.1 AQITIO, 44K FLFE IR 55 FA RR 53
K 1 a. b 45N AgITIO, & TiO, 49K FLEE 41
] UV-Vis-NIR & 2 5. 2 2582k | 200~400 nm

Ag/TiO, array

=
)
T

=
o
T

Absorbance

TiO, array

o
o

061

200 300 400 500 600 700 800 900 1000
Wavelength, 2/nm

1 AgITiO; [ TiO, 9K FLFE B ) UV-Vis-NIR i S5 56
Fig.1 UV-Vis-NIR diffuse reflectance spectra of Ag/TiO, and

TiO, nanopore arrays
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At (3.2 V) AT AT, 410 nm BAF B 6 2RISR I T TiO,
(- BT Wl CRIEL - TiO, [ 2131 R ER
RO . BeAh, TiO, 9K FLRE 142 W] WL OG X A T
W, 3K T4 K LR S HR ) AL B R 06 O B U
AP0, B 1 a il BoR, T Ag 98K BURLE
AR S AE T WOETE AR 1 A8 58 i i oge, Lol
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T 465 5 7 A R ks

Kl 2a~2c 4 TiO, YK ALEEFI ) SEM B Fr o AT
W 2a AT LLE B, R RE SR, H06 7,
H& S EAF LR MAE 2b Box, =R
HIE I 5 1) TiO, YK FLEEZI (1) BE LU OB, & 5%
Z B HEFI S, s SEM I’ A 2¢ TR B, Tio,
YK FLIE B 1) 45 14 2 H PR 38 o0 2L A i), BRIV TS 1 7S 34
TE ks 65 K4 J R B0 TiO, 9K BRI o TS K 75 4 %
% 45 K 1 FL AR 294 100~150 nm, B K T JE #F1) TiO,
YUK HME . WEFCRIE, TR 0 7S 32 T8 WA 45 ) T A
HNBRASJE, TE— @R L ORI BE G 52 A0 5 T Tl i) 52
W, AT A P4 12280, I 2d i #k Ag 48K B
RLJERE A SEM JESR, HEITT AT, 5 K8 12 R R
S, TE PR DA B P38 38 I 1 b AR K R A N
KL, UKL 22 B A B 5% 5 fih I A5 Sy 35 50 b 4 A TE v JEE
RTH . T #f e Hsisy, X B X 247 EDS M
o, SR E 2e Prox, BT Ti JoRBE B R
B, X H T RN 2~3 pm, 1 EDS A
JE— M~ 0.5~5 pm, ATl EiRgE Rk 7 Ti HE
ffES, IWmSHId R+t Ag BEFILRAIK, 2
N 1.41 at%.
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Fig.2 SEM images of TiO, (a~c) and Ag/TiO, (d) nanopore array and corresponding EDS result of the selected area of Ag/TiO, nanopore

array in Fig.2d (e)
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Fig.3 TEM image of Ag/TiO, nanopore array (a) and corresponding
EDS result (b)

N7 T RAK Ag BURLAE TiO, 1K LIS
R AR O, SREREAT T TEM . B, H
TR AQITIO, 9K FLEEFI A Ti L I8 TR, 2R

JE ¥ A BUE 2R, R o EUE B R RS,
B P Ja BT E o« A 3a T LUK B, FES KT E4
NHEFIE A TiO K, HAMELE 110 nm A4,
WAEFE 65 nm A4, X5 SEM [ ras it —. 4
XA PN AT E IR (1 UKL % EDS 40 #T, 5 R ERH N
Ag 7tE R (WE 3b), WK Ag Bk A KRR T
SIARAE TiO, GKALEEFI R, [FN 3 e TiO,
K N ER, R R ST 254 30 nm.
2.2 AQITIO, 4K FLBEFIE A SERS EJRAVIE I R 8E
N T AQITIO WK FLIEFIME N SERS i 1)
R R, BARKER R6G M NI HEK &
T, EARRTF G0 5E H SERS EliE, 45 B 4 fros.
K 612 cm™ &by 2 gl C-C-C I N IRS), 774 1
1184 cm™ &b 45N C-H 1 25 g IR B C-O-C 1 4
P50, 1308 M1 1362 cm™ &bl C-C %R0, 1507,
1575 1 1648 cm™ &b $ir B g X6f B F KR 4> T+ C - C it
A B, dy T, 2 R6G vk R 3 2.5 X 107
mol/L I, SR H4 845 58K, EAAHRA, W
AQ/TiO, Pk FLIEHI X R6G 7> T K+ 2155 B A W] &
398 i 5k B, R I R AT A E) 1077 mol/L.
2.3 AgQITIO 4K FLEES SERS ERAI S M RIBEM
15 9 AgITiO, 4K AL IE 51l & IR fft R6G 7+ &
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MBI UR I, TEERARE > AT, B
T 638 cm™t ABLERTT M TiO, HIh B AR AL AL, FEJR
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Fig.4 SERS spectra of different concentrations of R6G absorbed
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Fig.5 SERS spectra of R6G absorbed on Ag/TiO; substrate after
2 and 21 d storage
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Fig.6 SERS spectra of R6G absorbed on Ag/TiO, substrate at
different locations after 2 d (a) and 21 d (b) storage
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Fig.7 SERS spectra of R6G absorbed on Ag/TiO, substrate, after
30 min irradiation under simulated solar light and

re-detection

AR . FET AgQITIO, 9K FLIE FI DG AL i 1

£ SERS Jauk il /5, B CKBH G G FE &, T8
I TiO, 16 A S5 WG 5 A % A N WL/ o 5 T
0 I T PO e R A TR AR A B, T IA B
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LR 22 K gE 3 I BT E AT H 2 I
WHK 78 5 5 M R6G 731 F BT A H SERS i .
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B AT LRI, 25 B 5 22 BT 1 R6G $i 2
FRAEWE) R, BRI R6G 701 5, R6G HFE
U AR L, I H 5 W AE I 1) SERS {55 98 i
BAME. ¥ LRSI E ST 3k, R6G T hi 2
g 78R FBF F S BT bR v I 25 <5% ., IR &5 B8], Ag/TiO,
BLRAE BRI B HS , REBEKE BT IR B A4 A5 0 4
B, Son il R A ERE, R RERE b 2 R
IR RS 737 1) SERS Jei .

3 & g

1) Ag R AL 53 A7 4E TiO, 9K FLIE 51 12 i
[l A /D 4 A 7E TiO, 9K I .

2) AQITiO, 4K FLIEEH1) &7 B 4T 1 SERS & 14,
HE N R6G 2 T IR M FRIEE 107 mol/L, HAEHF R
U 38 S R R s 1

3)1% SERS = i /E BEHLUK B LR 4 T, A 77 30 min
BV AT K BT IR B 1K) R6G 431 52 4% B A, 3 0 9% il - W P 406
WG, R6G 43T 2 W 5 & 1) 7 5 b v (22 <5%, i
N H RGN B e, DR R oy — R T B AR Y
SERS A K.
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Ag/TiO, Nanopore Array for Recyclable SERS Active Substrates

Zhou Xin*?, Xu Ling?, Yao Aihua*?, Wang Deping™?
(1. Key Laboratory of Advanced Civil Engineering Materials, Ministry of Education, Tongji University, Shanghai 200092, China)
(2. School of Materials Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract: TiO, nanopore array was firstly prepared by a three-stepped anodization process, and subsequently Ag nanoparticles with size of
30 nm were deposited on TiO; nanoarray through a continuous ion layer adsorption. The resulting Ag/TiO2 nanopore array was then used
as a surface enhanced Raman scattering (SERS) active substrate, and its uniformity, stability and recyclability were investigated. The
results show that the Ag/TiO; substrates deliver a detection limit up to ~10” mol/L under excitation at 532 nm. Moreover, the substrates
exhibit outstanding uniformity and stability. The Ag/TiO, nanoarray also experiences photocatalysis decomposition of adsorbed R6G
molecules after 30 min irradiation under simulated solar light, exhibiting high recyclability. Such an Ag/TiO, nanopore array has great
potential as an ideal SERS active substrate due to its highly ordered structure and excellent properties.

Key words: TiO, nanopore array; Ag; surface enhanced Raman scattering; recyclability
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