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Electrodeposition of Ag Nanosheet—Assembled Film as Effective Sur-
face—-Enhanced Raman Scattering (SERS) Substrates
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Abstract ; Large—scale three—dimensional (3D )hierarchical Ag nanosheet—assembled films on the indium tin ox-
ide (ITO )glass substrates were fabricated via two—step electrochemical deposition method, and its surface—en-
hanced Raman scattering effect (SERS)was studied. As a large number of hot spots were located at the edges of
Ag nanosheets and the cross—linking gaps between the neighboring nanosheets across the whole substrate, using
3,3’ —diethylthiatricarbocyanine iodide (DTTCI)as probing molecules, the Ag nanosheet—assembled film exhibited
strong surface—enhanced Raman scattering (SERS )effect. The SERS experiments showed that the Ag film assem-
bled by nanosheets with high pack density exhibited excellent detecting performance, which could be used as ef-
fective low—cost SERS substrate for ultrasensitive detecting of substances.

Key words: surface—enhanced Raman scattering (SERS) ;surface plasmon; Ag nanosheet—assembled film;elec-

trochemical deposition

G R A 2 UM (SERS) PRy —Bhsi R H A EARA— M AR AR A9 500 46 00 23 B 07 vk R
RS iR il T 5 NI S IS RV €2 X s N V) SN DIVAEE R B {7 8 R N o7/ 7
MBS R Tz, 2d 20Kk, 8 A Mr e s 2 SUSCRA AR R I,

P fm HHA . 2021-11-26
BB VLA AT ITHR=EARB I H (G1J190360, GJJ200655,GJI190327,GJJ210660)



p B S = ORAR A OK R R IR T AR T R i S TR AR IR 2

T 5t 4 )8 S B OT N K S5 R & SERS A 14 5
HUER L) 4 T 40 K &5 44 Joy 3 2 1hr 45 8 o e 4k 5 3K
1)y B0 i Oy 208 R R A R 4R SR i B
M LT 7R A M T & A i S iR 3 |, 2 T
et G T FRFAT L 20 A A A % 4 K 435 A ) ) A 1 )
B R 3 AR A BRI g i1

N T AT R ALY Hr  SERS S AL B A
KA FR R SERS “HA 157 i 40 K G 18] B 2 ffy Fn %
Fl 01 2% LA ARAS B K0 Ja 3ol H i 1 14 i, i EL 3 i
HAT R F B LA B KR e o 78, 40Kk i 2
430 H WO R R A TR Y SERS 2Rz —, JFA
EE W AT F 4 2 HoAt SERS &5 4 (404 K sz 05 1k |
YK BRI GOKRER ) BLAT R 1Y SERS B iU R
XA R R K R 1 4 RV R 6 445 4 ) L ) v
Y ssR . BAN, S YELER L HJR A R A RS
A DL 3E b = AN AN 8] B 4 0K 8] B i = 4k i 4 34 o
Yy AL T R IR R T AR, AT S B v
SERS PRI, A A = 453 9% SERS LK — 1
s SERS WFR By, JF & =4k 453 9% SERS LK1
I SR SR W R R Bt A JE A B T A oK
FAUIEORE 5 4 T 55 B IOT AN K 45 0 5 A AR B ot
HEHRAH 25 A1,

K Ag GOKEEH, Iy ks i\ R R =
i B A2 AR AR B MR B R R B R, B
2] DLl S VA WA VE A L SR, A Ag 4K S
P B 77 W R 5% SERS 1551, Wk S RES
i SERS 16 PEFEAR, Be b, o R Ak 2y 1 A5 1)
N7 AN 2 2 i 5 2 A 5 % B SERS #Ri i [
FE A SERS B S 2 B A — 5 IRHER

L AL 7 DB & Ji Oy 7 R S Ry o 3% 100 T M 5
(5 Bl T BB AR I b A% 4 K S5 1 R AR
B AR A By Ty k12 piE g N YR AL A DT
FROT 36 L HUBR 45 b Ag 9K 45 4 B3 DUR A L %

N
w5
L €
— N
© &
Electrodeposition of

Au nanoparticle
ITO glass

IS

v
«
.
&
L

e AR A R R R AR AP R 4K e RTAR 4 oK
B0 S ok TR A Ag 9K R 4 M kB
HBR WoR R AR SERS PERE , G R AL R
P B I 5 A AR DR R A Ak
B (ITO) BE B B I E il 4 1T KA = 4E 73 9 Ag
YK LA AR AR T Ag TR ] ofe
T GK F RST RURR 4B 98 oK R 22 [ 1 ) B TR 5 %
JE o BRI T DR RIS [R) i 45 1) = 4 50 90 Ag 91K
J 2L 2 1) 2% 1T 5 S SOT R I B FLSERS AU

1 XWHZE

1.1 =45 RAg WK HAEENHF

Y Ag 9K R 2 % R i R A R Ak
DB Bl 4 1, DL IR 189 e b 2 TR A XU A 2R
G T, AT ITO BEHS (1.5 em x 1 em, M H
R 17 /D) At Pe 43 50 FHAE BIAR R BE AR , 5 76 &
A 50 mmol/L 542 (HAuCL,) Al 40 o/L 3R 2 kg
LE i (PVP) 1Y H A P, 38 o H 70 %% 8 2 mA/em?
(4 L FEORE 4 (Au) K IURLTTARAE 1TO 3835 | 0T
FRE]) A 60 s, il 25 U A9 Au 94 K 0K RE 5 FH 2% 18
KGRI T W SRIGTE A 4 /L ASTRAR (AgNO,) FI
40 g/ FrEEER 1 FLAE B, DL 1 mA/em? (9 1E %2 HL T
R UL Ag 90K R, NI AR 15 = 4870 K Ag
YK R 2 BEERE A 5 ARAS AR S B KO AT
VeV ARG AE AR B S8 T8 X5 T SERS 1 fE
D32 T 5 A o 1) T, R AE TTO A b AR 4%
1) =490 Ag 9K R 42 R AUk BE R 107 mol/LL
) 3,3" - O F AR AR 75 LB Y (DTTCY) & 1
W 6 h SR G TE A A T,
1.2 HEHNEHRREERLE

FE T AR 45 0 8 R R
(SEM,FEG Sirion 200)#17 T #AF. =ik T, %
A —1] UL -1 21 4053 66 B 1 (Varian Cary 5000 )

f ) - - o L
|
— o'y
Electrodeposition of
Ag nanosheets

B1 AgdkRAEEH&EREE
Fig.1 Schematic diagram for the fabrication of vertically aligned Ag nanosheet—assembled film
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Fig.3 Extinction spectra of Au nanoparticles and
hierarchical Ag nanosheet—assembled films
electrodeposited on ITO glass substrates
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Fig.4 SERS spectra of DTTCI molecules on the surface of hierarchical Ag nanosheet assembled film
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