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Influence of Ag nanocubes edge length on surface enhanced

Raman scattering intensity
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Abstract: Ag nanocubes with different edge lengths were fabricated using hydrothermal method by
changing the parameters such as reaction temperature, reaction time, precursors concentration and
so on. And the influence of Ag nanocubes edge length on surface enhanced Raman scattering
(SERS) intensity was discussed. The results indicated that, the SERS intensity rose firstly and then
fell with the increase of Ag nanocubes edge length. The Ag nanocubes of 75 nm in edge length
displayed a maximum SERS intensity. The nanocubes of 75 nm in edge length were used as SERS
substrates, and the typical textile wastewater pollutant Rhodamine B ( RhB) was used as probe
molecule to investigate the influence on SERS intensities. The results showed that SERS signals of
RhB could still be detected at 10™° mol/L. Therefore, Ag nanocubes can be used as suitable SERS
substrates with high sensitivity for pollutant detection of low concentrations.
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Fig. 1 SEM images of Ag nanocubes fabricated at different temperatures
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Fig.2 SEM images of Ag nanocubes after different reaction time
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Fig.3 SEM images of Ag nanocubes with different quantities of NaHS solution
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Fig.4 SEM images of Ag nanocubes with different quantities of HCI solution
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Fig.5 XRD image of Ag nanocubes
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Fig. 6

Influence of different Ag nanocubes edge lengths on SERS intensity
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Fig.7 SERS intensities of RhB solution at different concentrations with 75 nm edge length of Ag nanocubes as SERS substrates

ARSCR K #R | 3 aed eRAs B 07 I R S e [
FIRTIRAAIR BE | i 4 T R ) Ag 9K A,
PERUR K R 633 nm BEOGETEIY 10 s II4E T,
PR R SE Ag 99K 57 7 424 SERS 4 Jic, I3
107 mol/L fy HiL 78 27 81 J% 7K 75 Y+ ) RhB %5 W 1Y
SERS 51 &, 455 W75, SERS 5 J& [ Ag 40K 7y
L SURSEE NTE e ) S P VL b SAVAV R U STR IS
75 nm B, SERS B e s, LKA 75 nm (1)
Ag DI ITIAS SERS K, 89T RhB ¥ 19k i
1E 107 ~ 1077 mol/L i} SERS 38 J& Y725 4k , & 3 RhB
VU E N 107 mol/L B3] WK 5 SERS I, %
] LU AV B2 1 RhB, BF9T 45 L3600, Ag 4
KT IR AT LAAVE S — B 2 U R 1) SERS 1R,
TR 580 £ i AN R 45

W 5 4o )

BARBE S

57 Sk

[1] ISLAMT, REPON M R, ISLAM T, et al. Impact of textile
dyes on health and ecosystem: a review of structure,
causes, and potential solutions[ J]. Environmental Science
and Pollution Research, 2023, 30(4) : 9207-9242.

[ 2] TERRY L R, SANDERS S, POTOFF R H, et al
Applications of surface-enhanced Raman spectroscopy in
environmental detection[ J]. Analytical Science Advances,
2022, 3(3/4) . 113-145.

[ 3] MOHAGHEGH F, TEHRANI A M, MATERNY A.
Investigation of the importance of the electronic
enhancement mechanism for surface-enhanced Raman
scattering ( SERS) [ J]. The Journal of Physical
Chemistry C, 2021, 125(9) : 5158-5166.

[4] XUSC, WANGJH, ZOU Y, et al. High performance
SERS active substrates fabricated by directly growing
graphene on Ag nanoparticles [ J ]. RSC Advances,
2015, 5(110) : 90457-90465.

[5] TANT X, TIAN C G, REN Z Y, et al. LSPR-
dependent SERS performance of silver nanoplates with
highly stable and broad tunable LSPRs prepared through
an improved seed-mediated strategy [ J ]. Physical



g AESEA

= RS

Technical Textiles

N5

Vol. 42
Sep. 2024

[10]

[11]

[12]

[13]

[14]

Chemistry Chemical Physics; PCCP, 2013, 15(48):
21034-21042.

YANXY,SHIHY, JTAP X, et al. LSPR tunable Ag@
PDMS SERS substrate for high sensitivity and uniformity
detection of dye molecules[ J]. Nanomaterials, 2022, 12
(21): 3894.

YANG Y, MATSUBARA S, XIONG L M, et al.
Solvothermal synthesis of multiple shapes of silver
nanoparticles and their SERS properties[ J]. The Journal
of Physical Chemistry C, 2007, 111(26) ; 9095-9104.
NHUNG T T, LEE S W. Green synthesis of
asymmetrically textured silver meso-flowers (AgMFs) as
highly sensitive SERS substrates [ J]. ACS Applied
Materials & Interfaces, 2014, 6(23) . 21335-21345.
MITSUSHIO M, MIYASHITA K, HIGO M. Sensor
properties and surface characterization of the metal-
deposited SPR optical fiber sensors with Au, Ag, Cu,
and Al[J]. Sensors and Actuators A Physical, 2006,
125(2) : 296-303.

LIN Y, ZHANG Y J, YANG W M, et al. Size and
dimension dependent surface-enhanced Raman scattering
properties of well-defined Ag nanocubes [ J]. Applied
Materials Today, 2019, 14, 224-232.

ChFa R, TAESR. A FBOCHR IR AgCl 92K S7 77 1R %
PRI S WU FL R A I vk [ 1], KRB R4
( FIARLAARR) ,2024,50(2) :46-51.

GULINA L B, KOROTCENKOV G, CHO B K, et al.
Ag nanoclusters synthesized by successive ionic layer
deposition method and their characterization[ J]. Journal
of Materials Science, 2011, 46(13) . 4555-4561.

SU Z P, CHEN T H. Porous noble metal electrocatalysts
synthesis, performance, and development [ J]. Small,
2021, 17(22) : €2005354.

GOHARSHADI E K, AZIZI-TOUPKANLOO H. Silver
synthesis

colloid nanoparticles: ultrasound-assisted

electrical and properties [ J ]. Powder

rheological

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Technology, 2013, 237. 97-101.

WANG Y, ZHENG Y Q, HUANG C Z, et al. Synthesis
of Ag nanocubes 18-32 nm in edge length: the effects of
polyol on reduction kinetics, size control, and
reproducibility [ J]. Journal of the American Chemical
Society, 2013, 135(5) ; 1941-1951.

WANG Y, WAN D H, XIE S F, et al. Synthesis of
silver octahedra with controlled sizes and optical
properties via seed-mediated growth [ J]. ACS Nano,
2013, 7(5) : 4586-4594.

MAO S H, PEI F B, FENG S S, et al. Detection of trace
Rhodamine B using stable, uniformity, and reusable
SERS substrate based on Ag@ SiO,-Au nanoparticles[ J ].
Colloids and Surfaces A: Physicochemical and
Engineering Aspects, 2023, 657 130595.

TRAN TRUC PHUONG N, XOAN HOANG T, LA
NGOC TRAN N, et al. Rapid and sensitive detection of
Rhodamine B in food wusing the plasmonic silver
nanocube-based sensor as SERS active substrate [ J ].
Spectrochimica Acta Part A: Molecular and Biomolecular
Spectroscopy, 2021, 263, 120179.

ZHANG Q, LIW Y, WEN L P, et al. Facile synthesis
of Ag nanocubes of 30 to 70 nm in edge length with
CF,COOAg as a precursor [ J]. Chemistry, 2010, 16
(33) . 10234-10239.

JIANG T, WANG B B, ZHANG L, et al. Hydrothermal
synthesis of silver nanocubes with tunable edge lengths
and their size dependent SERS behaviors[ J]. Journal of
Alloys and Compounds, 2015, 632, 140-146.

LIUL, WU Y Z, YIN N Q, et al. Silver nanocubes with
high SERS performance [ J ].
Spectroscopy and Radiative Transfer, 2020, 240. 106682.

KUMAR G, SONI R K. Silver nanocube- and nanowire-
based SERS substrates for ultra-low detection of PATP

Plasmonics, 2020, 15(6):

Journal of Quantitative

and thiram molecules[ J].

1577-1589.




