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Table S1. SERS EFs of the different substrates

Name Constituents loui®  Nbuik Isers  Nsgrs B” EF Remarks

4-MBA/SPCE  4-MBA powder spread on SPCE 1246 2.0 x 10% - - - Inherent Raman of 4-MBA

Ag/SPCE Irregularly shaped Ag particles - - 874 7.2x 10" 0.8 25x10*  See text for synthesis and
deposited on SPCE characteristics

DR_Ag/SPCE Desert-rose-like Ag - - 29960 7.5x10° 05 1.3x10°  See text for synthesis and

mesoparticles deposited on SPCE

characteristics

*Raman intensity is the intensity of the Raman peak at 1582 cm™*
PB (hindrance) is defined in eq. (2) in the text
°EF is defined in eq. (1) in the text



Table S2. Reproducibility test for desert-rose-like Ag mesoparticles deposited on the SPCE

Raman intensity Intra-day Inter-day

Substrate 1075 cm™* (+RSD%)? 1582 cm ! (+RSD%) 1075 cm ! (+RSD%) 1582 cm ™! (+RSD%)
1 720.1 (+4.1%) 1227.0 (+1.9%) 719.7 (5.1%) 1229.7 (£6.7%)

2 718.3 (£3.2%) 1223.2 (+1.9%) 711.1 (£2.2%) 1225.5 (£1.9%)

3 711.1 (+2.2%) 1225.5 (+1.9%) 709.5 (+2.1%) 1230.3 (+4.3%)

®RSD (relative standard derivation) is calculated by dividing the standard deviation by the mean value of the data set (n = 3).



Table S3. The preparation processes, EFs, durability, and applications of various desert-rose-like metal structures deposited on SERS substrates

Substrate Preparation process EFs Durability Applications Ref.
Au nanoflakes on quartz ~ Supramolecular templates and 2.4 x 10* for @ a 1
sputtering process (two-step 4-ATP
method)
Flower-like Au Photolithography and a a Adenine/DNA 2
nanostructure array on Si  electrodeposition (two-step
method)
Ag nanodesert rose on Si  Galvanic displacement process 3.0 x 10* for NPE  ? a 3
(one-step method) 2.0 x 10° for
4-MPy
2.0 x 10" for R6G
Au nanoflake on Si Peptide mesocrystal templates and 2.0 x 10* for @ a 4
sputtering process (two-step 4-MBA
method)
Flower-like Ag Chemical reduction on PANI/PVA 1.9 x 10° for @ 8 5
microstructures on a composite film (two-step method) 4-MBA
glass plane
Ag mesoparticles on a One step electrochemical 1.3 x 10° for 150 °C/30 FAH gene This study
SPCE reduction 4-MBA days

®not provided
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Figure S1. energy-dispersive X-ray spectroscopy (EDS) spectra of the (a) irregularly
shaped Ag particles and (b) desert-rose-like Ag mesoparticles on SPCE.
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Figure S2. High resolution X-ray powder diffraction (HRXRD) spectra of the (a)
irregularly shaped Ag particles and (b) desert-rose-like Ag mesoparticles on SPCE.
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Figure S3. Surface-assisted laser desorption/ionization mass spectrometry (SALDI-MS)
spectra of the (a) irregularly shaped Ag particles and (b) desert-rose-like Ag
mesoparticles on SPCE.
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Figure S4. X-ray photoelectron spectroscopy (XPS) spectra of the (a) irregularly
shaped Ag particles and (b) desert-rose-like Ag mesoparticles on SPCE.
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Figure S5. Representative SEM images of the desert-rose-like Ag mesoparticles at
various electrodeposition times: (a) 1 min; scale bar =5 mm, (b) 3 min; scale bar =3
mm, (c) 5 min, (d) 15 min, (e) 30 min, and (f) 45 min. Scale bar = 10 mm in (c)—(f).
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Figure S6. The relationship among the electrodeposition time, roughness factor, and
Raman intensity of the desert-rose-like Ag mesoparticles.
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Figure S7. SEM images of Ag structures prepared in 10 mM AgNOj3 aqueous solution

containing the (a) precipitates and (b) supernatants of 0.36 nM Au NP (diameter: 13.3

+ 1.7 nm) suspensions.
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Figure S8. SEM images and SERS spectra of 4-MBA (10> M) molecules adsorbed
onto Ag substrates fabricated by 10 mM Ag"* deposition solution containing various
concentrations of sodium citrate: (a) 10, (b) 10°°, (c) 10", and (d) 10™* M.
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Figure S9. TEM images of 10 mM Ag" depsotion solutions containg Au NP
suspensions (0.36 nM; diameter: 13 nm).
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Figure S10. SEM images and SERS spectra of 4-MBA (10 > M) molecules adsorbed
onto Ag substrates in various deposition solutions: (a) 10 mM Ag” ions and 32 nm Au
NPs, and (b) 10 mM Ag" ions and 56 nm Au NPs.
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Figure S11. Normalized Raman intensity of 10 M 4-MBA adsorbed onto the Ag
structures at different (a) concentrations of 13 nm Au NPs, (b) oxidation potentials, (c)
number of deposition scans, and (d) deposition scan rates.

15



Position (micrometers)
Position (micrometers)

g

-16000

— e

tyrange:1 - 1740 = =
100 0 0 0 0 %0 0 50 f ! 1200 1300 100 1500 1600

14408 14634 i1 450

Bl fem T\=1581 e Prsmion

(b) *

0
o

Position (micrometers)
500

Position (micrometers)

500

1000

Postin (mkromaters)

7500 8000 500
Posiion (micromaters)
[ - -
nge - 247 = = . . = = = = = =
100 1200 100 1400 1500 1600 100 1800 1900 00 2100 200 230 240

00 200 00 40 00 60 M0 80 90 1000
Tlem-1=1583 cav1_Posiion (micrometers=1675 um 253 um_Raman intensite=2086

(c)

Position (micrometers)
-2000
Fosition (micrometers)
2000

9000 18500 18000

20000 1
Poskion (mcromaters)

1 19000

s — . - — .
PO
*__fﬂ\ T D e e e ,,_f/i s
ionge:1 - 2279 . ’ ' T . ’ ' T . ’
S5 o 0 ) o 100 5 0 o 5 ) O 5 W S S S A 0 52000

00 X0 00 40
Aem-1)=1581 cm-1 Position (micrometers)=-19134 pm 1837 m Raman intensay=1550

Figure S12. Raman mapping images of 4-MBA on three batches of desert-rose-like Ag

substrates.
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Figure S13. Raman spectra of 4-MBA adsorbed onto irregularly shaped Ag particles at

80 °C. Inset: SEM images of Ag particles on SPCE at 80 °C.
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Figure S14. SEM images and Raman spectra of 4-MBA on Ag structures at various
temperatures:(a)80 °C, (b) 100 °C, (c) 150 °C, and (d) 200 °C.
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Figure S15. Variation in the normalized Raman intensity of 4-MBA adsorbed onto the
irregularly shaped Ag particles (black) and desert-rose-like Ag mesoparticles (red) in
50% RH and 20% O, at 25 °C for 30 days.
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Figure S16. Raman spectrum of 10> M DMAB and DTNB molecules adsorbed onto
the desert-rose-like Ag mesoparticles.
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