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Abstract Herein, silver nanowires with high surface roughness are prepared via vacuum thermal evaporation and a
solid-state ionics method. The nanowires are assembled into silver conductor RbAg,I; films under the imposed
current intensity, obtaining surface-enhanced Raman scattering (SERS) substrates with highly uniform, well
ordered, and high-repeatability. The surface enhanced Raman characteristics of the silver-nanowire substrates with
high surface roughness are detected using Rhodamine 6G (R6G) probe molecules in aqueous solution. The
experimental results show that the prepared silver nanowires are branch-shaped and orderly arranged in the macro
and micro structures, respectively; the fractal dimension of the silver nanostructure is 1.59. The method detects

" mol/L when the silver nanowires are used as SERS substrates. The

molar R6G concentration as low as 10
prepared silver nanowires with orderly dense arrangement and high surface roughness confirm its potential
applicability in environmental sciences and other fields.
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Fig. 1 Fabricating procedure of high-surface-roughness silver nanowires and detecting procedure of R6G molecule from

aqueous solutions by using high-surface-roughness silver-nanowire SERS substrates. (a) Clean quartz glass

substrate; (b) evaporation of silver electrodes; (c¢) evaporation of conductor RbAg, I; film; (d) imposition of direct-

current electric field; (e) titration of R6G molecule solutions; (f) Raman detection
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Fig. 2 Macrograph of high-surface-roughness silver nanowires
P UL B 5 P v 2 T REL R BB AR AN K R R W b S
AR RCR IR A5 . LS T BA A 0 2% 1 0 oK 4Ry A AR R
s BB N REAEE IER T O .
B 5 A1 I R A FH S ) B L AR N K 2 B X, B
KAy ml k8] 3 em. HH T A 0 4R 9 K 2 7E 2 0
T A b B 43 25 4, ORI RS 2 a5 1k (R4
200 R AR AR 94 oK Ze i A7 X 43, a8l 3 o, 43 )
WEGE K » 4 1,0.5,0.25,0.125,0.0625 cm,
IEGETH A RCR R A0 K Z BT 7 1A FEL N G

Kl 3 R BEE IE B K r BN, R YOKR L
diksFRCE N GO 5 4 r 5 NGO BT
I F AR RT BRI L& E 4 i,

Hi Pl 4 RIS AR K 2R 1 43 T8 e By 1,59 (2
PEAHOC R B L X U8 A — 4 A K T L B AL
ARAR K LD 8 HoA Kl 4 508 e 40
Ko AN I T B8 07 i 215 201

0716001-3



i

g3

N
70,50 g4 o

sl

3 RN RSB A, () r=1cm, N(r)=13; (b) r=0.5 cm, N(r)=40; (¢) r=0.25 cm, N(r)=113;
(d) »r=0.125 cm, N(r)=324; (e) r=0.0625 cm, N(r)=1196

Fig. 3 Lengths and numbers of silver-nanowire grids. (a) r=1 cm, N(r)=13; (b) r=0.5 cm, N (r)=40;
(¢) r=0.25 cm, N(r)=113; (d) r=0.125 cm, N(r)=324; (e) r=0.0625 cm, N(r)=1196
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Fig. 4 Fractal dimension of dendritic silver nanowires
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Fig. 5 SEM images, diameter distribution, and EDS pattern of high-surface-roughness silver nanowires.

(a)-(d) SEM images; (e) diameter distribution; (f) EDS pattern
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Fig. 6 Raman spectra of R6G molecule solutions with

different  concentrations when  high-surface-

roughness silver nanowires are used as SERS

substrates
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