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Distance analysis of surface-enhanced raman scattering of liquid molecules
based on atomic layer deposition substrate

CHANG Yu-Xi", ZHU Peng-Shuai, LI Xiang

(The 703rd Research Institute, Wuxi Branch, China Shipbuilding Industry Corporation, Wuxi 211400, China)
ABSTRACT: Objective The aim of this study is to investigate the variation of SERS effect intensity with the
distance between probe molecules and the enhanced surface using atomic layer deposition (ALD) technology.
Methods The study used ALD technology to deposit two-dimensional materials with different thicknesses on the
surface of SERS to block raman probe molecules from the surface, exploring the weakening effect of different
interaction distances on the SERS effect of the surface, and studying the changes in raman spectral intensity of probe
molecules;the study used a silver-silicon combination as the SERS substrate, and a crystal violet aqueous solution
with a concentration of 10* mol/L as a raman probe to conduct SERS effect exploration experiments on
two-dimensional materials with different thicknesses. Results The final experimental results prove that the liquid
SERS spectral intensity at the 532 nm laser wavelength generally weakens with the increase in the thickness of the
two-dimensional material. Conclusion 5 nm thickness is its limiting distance.

KEYWORDS: SERS; ALD; data analysis; raman probe; operating distance

Vol. 2 No. 2

Feb. , 2024

0 3l

F MR BL 2 (surface enhancement of raman scattering,
SERS)ZUNE I M 1974 4E9 R BLLISK , i 2 BHFILF —
FLCRIBITE A0S, HAT, %P T SERS A" AP
T2 AR BRAT A S 16T (A L 37 1 AR A A 22

FERI BB N B e A ) A5, i, R FEL RS A
AU PRSI 5 B TR RAR A, AR R S U A S
FL6 Gy 8 Oy R AE S ARG KA AR, NN
PREE o3 77 HE ORI B 2 0T 3 UL 2 450y . FLAR 5 3
W

WE 1R, 4 SERS FRIH 48 4T F MUZ Lbh 295

FBIEEE . WEAE, Uit ByETRIE, BT TR E IR, . E-mail: 690062426@qq.com
*Corresponding author: CHANG Yu-Xi, Master, Assistant Engineer, The 703rd Research Institute, Wuxi Branch, China Shipbuilding Industry

Corporation, Wuxi 211400, China. E-mail: 690062426(@qq.com


mailto:690062426@qq.com
mailto:690062426@qq.com

R, BT Z TURIER AR 52 11 5 437 2 A1 FH 28 23 B 33

PEGr T KAFZ AR GUIIURL , Bi A3y @Wo 1 BESEF- THT
({}?ﬁj‘t), ERaman m”%%ﬁ%%j ) E"J*ﬁ%ﬁ%ﬂ‘o

E(w,)

1 KRR SERS [RIREI0
Fig.1 Principle diagram of nanoparticle SERS
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Table 1 Average peak intensity table of crystalline raman spectra for different thicknesses of two-dimensional materials on substrates
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Fig 2. Line chart of the average peak intensity change of the
characteristic peak at the Raman shift of 913 cm’!
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characteristic peak at the Raman shift of 1176 cm’!
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R, BT Z TURIER AR 52 11 5 437 2 A1 FH 28 23 B 35

s000 -

4000 -

3000 -

PIFEIREE (an)
i
2
=

1000 |

6 1I 2 3 4 5
ERBREE )

B 6 R8N 1620 cm AFFIEIEFIER T U ITLE
Fig. 6 Line chart of the average peak intensity change of the
characteristic peak at the Raman shift of 1620 cm’!

3 R54ie

(1) LKA, FAPL L e o 3 35 Bt 7 8 3 1
HOMHEIL TR, XFFA T SERS % K 7 BEIREr 4 T HHY
AR R THIT 119 8 50 98 A T U/ N B

(2) 30 IEAEILZ JG TR T REAE S, BT R
LRE EE MEE” TR, USRS eOT R S5 IR
SRR R, e S EIS TH A R LB oE R R
BE,

(3) %4 5nm FALEEME)S , PEHRAE RIS Y2, S SR T
PRI RS O & ARk SRR TR, Bt
WFFEIN R AT Snm J5E R8T IR AL AR 922 )5 B4R SERS 7EH]
IRBIRLRR

ZI AR, AT ALD B ARG IR B0 (] B
DX IRIR B A, KA U B3] P 1 S 7 D3 A o
BB RS, IS, TSR RE SRR S DA R
Wy 5 AT R 2 X D Ol U AR R S T
AL 2 G (RS P 6G 1R IZ5E), T I T 4
AL RESEE & R S B

B

[1] kWA, WMy, FFI. RIMHEE Raman &0 (SERS)[J].
i 563544, 1987, (03): 1-7.

[2] Yang Y, Peng Y, Lin CL, ef.al. Human ACE2-Functionalized
Gold "Virus-Trap" Nanostructures for Accurate Capture of
SARS-CoV-2  and  Single-Virus  SERS  Detection[J].
Nano-Micro Letters, 2021, 13(07): 111-123.

[3] Kim C, Hong S, Shin D, et.al. Sorting Gold and Sand(Silica)
Using Atomic Force Microscope-Based Dielectrophoresis[J].
Nano-Micro Letters, 2022, 14(02): 7-17.

[4] Wang WB, Zhai W, Chen Y, etal. Two-dimensional
material-based virus detection[J]. Science China(Chemistry),

2022, 65(03): 497-513.

[5] Jiang C, Fu Y, Liu GZ, etal. Multiplexed Profiling of
Extracellular  Vesicles for Biomarker
Nano-Micro Letters, 2022, 14(01) :65-100..

[6] EAW, %I, TFIW. Heffist SERS &0 14 H g3 s LB
[J]. WL RZ M (FH ), 2004, (03): 276-279+285.

[71 ®HK, HEE, 2R, 55 R B s EERTT SERS BN A H
EIEDRALBRLT]. MO EARRR R, 2001, (02): 57-61.

[8] KR, &a/E TR SR/ S ARG K 20 %6 TR 5 i i 7y
FERSALNIY SERS BFSE[D]. K4 HM K, 2018.

[9] Z2fh. NG RIS B =1 SR AL 0 58 L0 I [D].
K& HHRE, 2013

[10] Kneipp K, Kneipp H, Itzkan I, et al. Surface-enhanced Raman
scattering and biophysics. Journal of Physics Condensed Matter,
2002,14(18):R597-R624.

[11] BEoE, RERE, XPtAs, & J5F R UTRE AR M R SR K%
RIEHTR[I]. &8 SRS, 2021, 40(10): 5-9.

[12] #sarb. Bt )m 9a K ATUREL 1% 2 1 14 2 i 0 3% i 1 Sz fF
FE[D]. dbat: o ERR A BE KA (b R 2 B ) BEAE 5T B,
2017.

[13] PR, KDL, ke R, S5 450 AR Mg SR B 2O oF
R KRR (H AR, 1995, (01): 114-117.

[14] MRih, THE3C, INVER, 5. S TR B TRUIRE B
BEL I 62 1) BIF 92 0], 28 B 2% 5 R 24 4R, 2021, 41(06),
566-570.

[15] MFREA, AR, BEO6, . T BUURE A A i b
PERFFE[T]. ef2E4, 2014, 34(10), 319-323.

Development[J].

(TR X%

{EZ &I

BXE mit, BBEIRM, MiRAE
AEHMEE
E-mail: 690062426@qq.com



