(g% gsmanesnersn

EEFRIK

IR RS & S 90 K &5 e g vin by 42 O
%/%%'Ga %?9 gﬁ/%

R TR B BOR KRG HE M E ALK, HIK 400044

TEE R — R0 5 i Ak 2 5 4 SR 7 VA AR IR AR SIS 1 2R R A EIIR 1 4 AR G5 48 5 K LA R 3% T 1 5 i 2 1
S (SERS)H K, ZHF 77 & e it [A] X SERS ZJEMEREM R W . R I COMSOL Multiphysics i 5 5 {4 X 4 94 K Hi
T BE AT R 100,150,175,200 nm (19 58 AT L #3180 07 B L 15 3 s K L 5 EE 43 9D 20, 112,29. 060, 24. 766,
21.382 V/m, i85 F 458 743918 1. 64107 ,7. 13X 10° ,3. 76 X 10° #1 2. 09X 10", i F§ % F4 8] 6G(R6G) ¥
WA SR B 53, 6k A () 5 46 B 18] T 4 V00 VK S 8 4 R JFC 0 47 iz B R AE AR A% BRI 3 LA B B B mapping WK,
IRGE R R, Bt A 10 min AY 3 IS 3% 0 0 SR 2 R AR A L X R6G 20 T AU KG I ¥k B2 AT LK ) 107° mol e L7", 1
613,774,1364 cm ' X =4 R6G 4 F B L2 v 8% R¢ A W b 1) 48 X6 o 78 i 25 {6 43 3310 o8 11, 3%6 .10, 9 %6 Al 11. 9%, Ui,
WA LS LA B 3 AT 1 ISR F R 1. 04X 10°

KHE  REOLY REGERPC2 WG WIRE: BERN; S90KEH

FESES 0433.4 XHARERS A doi: 10.3788/A0S202242.0524001

Nickel Foam Coupled Gold Nanostructures Enhanced Raman Scattering

Chen Hongxian, Sun Ning, Zhang Jie
Key Laboratory of Optoelectronic Technology & Systems, Ministry of Education, Chongqing University,
Chongqing 400044, China

Abstract A simple chemical substitution reaction method is used to grow needle-like gold nanostructures on nickel
foam substrates, which are used as surface-enhanced Raman scattering (SERS) substrates to study the effect of
substitution time on the properties of SERS substrates. COMSOL Multiphysics simulation software is used to
simulate the electromagnetic enhancement of gold nanoparticles with the heights of 100, 150, 175, 200 nm,
respectively, and the maximum electric field intensity is 20.112, 29.060, 24.766, 21.382 V/m, respectively. The
enhanced factors are 1.64X10°, 7.13X10°, 3.76X10°, and 2.09X10°, respectively. Using rhodamine 6G (R6G)
solution as probe molecule, Raman characterization, detection limit test, and Raman mapping test are carried out on
the nickel foam gold-plated substrate at different replacement times. The test results show that the substrate with
displacement time of 10 min has the best enhancement effect, and the detection concentration of R6G molecule can

reach 10 * mol. L'

, RSD (Relative Standard Deviation) values at the characteristic peaks of Raman shift of 613,
774, and 1364 cm ' are 11.3%, 10. 9%, and 11. 9%, respectively. It shows that the substrate has good
uniformity, the enhancement factor is 1.04X10°.
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Fig. 1 Specific experimental scheme of nickel foam substrate coupled gold nanostuctures
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Fig. 2 Nickel foam substrate coupled gold nanostructures. (a) Optical photographs of substrates coupled gold nanostructures with

replacement time of 5, 10, 15, 20, 25, 30, and 35 min, respectively; (b) SEM images of pure nickel foam substrate at
100 times magnification; (c¢) SEM images of pure nickel foam substrate at 5000 times magnification; (d)—(k) SEM images

of substrates coupled gold nanostructures with replacement time of 5, 10, 15, 20, 25, 30, and 35 min, respectively
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Fig. 4 Performance curve of R6G molecule. (a) Raman spectra of R6G molecules with a concentration of 10™° molsL ™" at

replacement time of 5,10, 15, 20, 25, 30, 35 min; (b) enhancement factors of R6G molecules with concentration of

10~ % molL ™" at different displacement times at 613 cm™ ' wave number
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Fig. 5 Results of Raman experiments on uniformity of substrate.
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