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Abstract

Porous metal materials are widely used in the field of surface-enhanced Raman scattering (SERS)
and electrocatalysis due to their large specific surface area and high surface roughness. In this
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paper, the electrochemical oxidation-reduction method was utilized to fabricate the micro-porous
structure on the surface of the silver wire in situ, and the micropore structure was controlled by
adjusting some parameters. The as-prepared samples were characterized by scanning electron
microscopy. The Raman enhancement effect of the porous silver metal was characterized by se-
lecting the crystal violet as the Raman enhancement object. The ability of the porous silver elec-
trode to electrocatalytic oxidation of glucose was characterized by measuring the cyclic voltam-
mogram. The research results show that when the porous silver wire was prepared by electro-
chemical oxidation-reduction method, the number of galvanostatic charge-discharge cycles was
about 50 cycles, the porous network structure of the porous silver wire was the densest and most
uniform with the highest roughness, and the SERS effect was the highest. Well, the enhancement
factor reached 3.3 x 105.
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A, MG 2 B E R A RIR A A FWR . AV 75 RN S5 R PR A T —Ffrm] pRades:
MWAEH. AEMROERERR, W UFE— E R _EIRGEX L f ARG 1], Ml i & B2 —A4
SHAI SR, AR AR R SR R, B N RO I K, RS A R BRI IT, SR
AN FHIH 2 BU BT L8 107 om ™, IR AN & LU O e PR R B 67 . R 2 B
(SERS)U BRI HIfE ke T LR IMAME, 1974 4F Fleischmann [2]/NZE S W5 B 76 KRS H R 22 T L 20 2 bk 431
BATHR2EETNGS, ERAR T RRNR2ES, HHRS(E ST BRI AS, UEE T RE S
FH FEARCR T SRR« 1977 4, Jeanmaire [3]8F 78 /N EE ZIGHIE T Fleischmann i TAE, &I BHEAR H K
SRHT (I E 43 % B U 5 A BTRR R 0P 2 F 5 R 10°~10° £ o I AN [] 5 OB B HIUHE SR L R
BERR A 111G 57 2 #i (surface-enhanced Raman scattering) X0, ‘& IR IS 7RI TAEE BIARROSER,
I SERS B A — AR H TR R RHI AR . SERS 28— LA 4 J@ itk LR, (Hira k2R x B
ZAEW T, 2L REAMRW gk £ FUAR[4] [5] [6]1A1 2 FL4[7] [81tL 2RI/ SERS JLJE Akl .

Z L& JEME9] [10] [11]2 = FHEe DY HEAUR R I — Mo B RL,  H & B SR A RS LI 2H
B LB B A B 2 /oG, NARAZ LIRS R, BASESMEIARFIHRGH. 2148
JREA BN R ERTAK . BRSO DL SRRk (1) A% FA RN 75 2 S5 25 R AT RN Th R R XL
HAFA. TR ZALEEOAMR AR MR, LR A, i, AR, 3. fb
T\ MR FEH T AESUE[12] [13] [14].

HHT, 49K 271488 ) & 5 B P PERUEA  & S [15]) 1 ik XLt &% ik KR BEE TS
FAK AR R R, S T AR ARSI B, BERGE R SR 2 SUE LB B R, B
G rEEEEIARERNGEMEGSNERE, Fim, Xk sfrEaEdfEagr. Fi
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ASCRAL T — Pl (6 2 I OR 22 SLES M TR 46 7 i —— i 2 AL - B TR k. A dadt -
BRI BRAEE TR Y, 5 Ag R T AR AR SR, il Id Ag B 7 S A B A o
IR i, DA R FAEAAL - B R RE R i) B R B TR 2 LA

2. SEWERSY
2.1. SCEEIATR R ARG

4% 0.3 mm 4 RE 99.9% 1 H 22 (75 1 & SR AR VB A ER(99%) « 25 557K . KOH. TE7K Z£(99.7%)
REM . PEIEFE. B S (SEM, Hitachi SU8010). itk At bk £ 4:(BTS, Neware, &),
I IEVENL(DL-720D). HLF R (A5 BT125D). —HiMl HLfAih . 72 1% { (NanoBase XperRam200).

2.2. WAKRZFLIRLHHIE

AR R 705 F R S A oK 2 LR, Rl i O se ORI B BCR AR FL I DN, Bk 2
WR:

1) 8Y)—B @ cm ) EAE N 0.3 mm fRZZ (A0 99.9%), Ao A TE T TF. 56 PR A5 PR
2212 min PABE 2 HR 22 3R T B AL B0 43 TR, SR )5 7 RS 88 75 I 6 12 min DA 2583 22 3 1 (1) T i
VRV, SRIG LB TR B LR R R B B, AR 25 AR 2

2) Ft'® 0.1 mol/L KOH %, A HEL TR FFR & 0.561 g KOH 245, FEReAR b Fl 25 B 1K i 5 55 N 100
ml AEH, 2B T IKIGUEAr & i 2~3 IR, FHRAEHBE NS ERT, REmEEFKER.

3) DABCLE 1 0.1 mol/LKOH &N FMARW, Kl b o AR 22 FH rA e 2 5, FRARIUIE BN VR THT AR 22
9 2. em A VAR TAEHA), X EACA Pt Bl Z A Ho/HgO Witk #tr &ANmtlk)s, 78 BTS
MR RGPS E LR 005 V. fEEHTN 0.5 mA. TEHREECN 10, JHUAHER. KIBEHE 7EH
MG AR 22 R 2B WAL BBAEAR 1, IX U B AR 22 R T K A T AL 5 S B

4) SRR, HABSEORE, #4458 2. 5. 10, 20, 50. 100. 200. 500 Pl (FIER 22 FF i .

2.3. SERS izt

M T RRREC B 1078 mol/L (45 S KT B T A RE BN B vER, R 2h R,
FEMEUE,  ARRE T T T T 4T R I B sy B (SERS) Y i A6
2.4, #EETFIHE

HRFE SCHRIRIB[13] [16], £E— LU, A4 A6 A [R] 03 AR I 2% A2 Bl () B2 4311 SERS {5 5
TRIE 5 A SR E 2 b SUNATER K SERS H R 1, HEER R

EF = ISERS/NSERS (1)
IRS/NRS

H, ggrss Irs 2 HAREKAE R — P ECT SERS Y it Al ML 2 G i 58, Nsers F1 Nrs 7 1K 3E SERS
RSN S TR A= I RN RE 7 X a1 v e " S I K [ 7 LT o = B G S S u e R L R AT QG EAEIE N
AR 45 S KA GRS SERS A A IEFEE I, FHE AR A 0 HOm AR AHEER), KRR IER AT
A

EF = ISERS/CSERS (2)
IRS/CRS
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Hr, CSERS #1 CRS 4 WA i &) — 4E 4R F SERS i DL 2 3 385 L iS b 485 o S0 VA (VR BE , AR SC T
TR BE 45 )29 1076 mol/L 1 1072 mol/L.

3. GR51TR
3.1 WAKRZFLIREWMGHRFHEFEE

WP 1 Fis, 23 BN ER S BCEERL 2 P8l 5 Bl 10 [l 50 FEl. 100 F&I A1 200 FE 4R 22 1K) SEM IE
M REE A IE R 7R kAT, 1E 2 S 5 B, ARZRE MO G M TR AR, Bl PRI A1
I, ez R E 2 5L, (HFURKRIRFRET, FLIRTER 2 RMIRIK M5, BRI R RS 5 3K .
X R A e 70 L B AR /D, R 2 R T R A AR IR SR B /D, R RIS M SR AR, R
RETE BRAR 2D (035 L o 24k 2528 i 37 7 50 P P B 2 A IR R 24 7 10 JBI 1L I8 78 ST , 69 24 3 T AR FLOB 438 o
FMRAE LR IS K, R 2207 R H IR G5 K, RTIAHKE B2 39 0. 72 50 PR #R42 R MTE AL 1R 2 51
B FLIREE R, BN B3 ) BU% BIMAIREE M, RIHERSE BEAR & /R AR 2218/ 78 /5 100 PEIAD 200
IR, BEREA tH 100 FEl4R 22 3t BRI V4 110 200 B4R 22 vkt — D38 hn, 100 Pel4R 22 R i IR 45
PR RH R A AR 22 2 TV RELRE FE 1 BT 200 PBI AR 22 R T PR S5 MBI AR ™ 8, AN 7598 B — & B SR T A RS
.

Figure 1. SEM images of surfaces of Ag wires: Ag wires
after exposure for (a) 2 cycles; (b) 5 cycles; (c) 10 cycles;
(d) 50 cycles and (e) 100 cycles; (f) 200 cycles
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3.2. FEMRAFIEERLZM SERS HaEfF

TRAEEE SRR N 107° mol/L ARAE,  FIE I 76 i FRL R BT il 4 BORE ot &85 dt SR kA7 S G, 0 HH F
SERS WM 2 fiax. N TETHNINEE, K/NEES KB T2 FLRZEN 107° mol/L 45 541
SERS 55 /K, BN 2(a). K 2(0)Fiam. M 2(a)REREA HfE I 7o ik Fo b BB, B Bl %k
RGN, B b B R IE V(S 5 BE A 3G 5, (UM LU G FLAR 22 Y s AN KB S o o o B 5 P 4k 828
Z AL 2R 2 it 2R 1Y) SERS 15 5 4k 2L 1G5, By S RFAEISE 53 52 W1 238 i, £ 50 Pl e ik 31— MNEUKAE
117 i 5 P 5 )3 — 20, Rl 380 R B B R U SR B 46 T B o IX ] RS TR IR PR B I, 4R
22 R AR R PR LR R, B AR IR A s, R 3 AR IR T (8 AgO 17y )& M3k
JERIIR L, IS E R S LU B RS (R TV 2k, SR B8R T WE e E R R . 4 B3
LB —E IR (10 BEA), RLRMHREEIT ARG, Rinkgseh 25 50 Bitm, a0
BE—B3 I, A% 50 B 7 A RHAR 2 R THERE AR =y, RTIERP 25 5 IR, BB SREIEE SR
2, Bl B AL — D1, R R H IR IS, R LR IEHRE B TR, AT 84 IE(S 5 0k55 .
AR LU R 50 BEITOK 2 LR 22 S 0 HE e R B L SR T, B R T 00 TR « 3 — 5 T, ATTACH,
WOK Z AR 2 1A 2 SERS AR T 53R 58 7146 7 = E AL AH DG FUE SERS ML, (HALFR X IR
W @A S e A AN, R TEGK 2 AL 4 E W% SERS [17]. Ik, A& L2 FIA X i 4L
B LA Y a7 R ETEYEAL AL A, ek 2 LR BoR H RS AR (o R T, v KE il
MIui . R HARE CZUER, RRE 0T R SRR, andr & @ik, MarEEm 2
CHGRT TR BE BRI, IF SR R ) SERS fE 41[18] [19]. AT, HUREEE 5™ AR
Uiy A Bl T 3G s b 2 i
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Figure 2. SERS spectra of micron-porous Ag wires with different treatment cycles for 10°® mol/L crystal violet aqueous so-
lution

& 2. TR S TR 107 mol/L M4 Sk AT SERS itk

N T TR LTS R AR 22419 SERS SR RS, VEH 50 [BIERZZAG I 1 AN 45 S SR E R
fRhL 2 R, 75 H 1) SERS 1% B i 1] 3(a) AT/ « A %1 3(a) B 5 HH K. 7 Hh Bl A6 e RS 45 A 58 VAU 32 (P ARG
R B 05 5 BEREHE TS, KPR AESEIA ] 107° mol/L. AR4E A Z(2) T LATHEL R K 74 3.3
x 10°, 59K 2 AL EMMEAM2[4] [20]. 54 SERRAIAR BT I SERS W MR AL, Hok 2 AL
LARAT I — AR S R AT A, AR ARG, X SEbr b R 2L [21]0 X ] —
50 PR 22 B SRR E Dy 107° mol/L (45 SV, 5 ORI 58 o PR VS A S5 AR 22, FRIEAT R —
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Figure 3. (a) SERS spectra of 50 cycles micron-porous Ag wire in various concentrations of crystal violet; (b) Reusability of
50 cycles micron-porous Ag wire by recording intensities of Raman spectra in 107 mol/L crystal violet for 8 times
[ 3. (a) 50 BRI EIRE L5 SRR SERS i (b) 50 BIfRZAGM 10° mol/L R ERRMAES M
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