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Fig. 1 Cyclic voltammetry curve for the deposition of silver on
a glass carbon electrode in different solutions
1: In solution A without ionic liquid [ bmim JNOs ;
2: In solution B with ionic liquid [ bmimJNOs,

scan rate was 100 mV + s7!

Fig. 2 SEM images of silver electrodeposits
(a): In solution A without [ bmim |NO; ;
(b): In solution B containing 5. 0>X 1075 mol « L' bmim ]NOj3.

deposition time, 120 min
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Fig. 3 X-ray photon electron spectroscopy of silver electrode-
posit on a glassy carbon electrode obtained in solution B
containing 5. 0X107° mol + L™'[ bmim |NO;
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Fig. 4 Representative Raman scattering spectra of MO
monolayer assembled onto electrodeposited
silver film in different solution

a: Solution B containing 5. 0>X 1076 mol « L™ [ bmim |NOs ;

b: Solution A without [ bmim JNQOs ;

¢: The normal Raman scattering spectroscopy of powder MO
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Table 1 Raman shifts, relative intensity and peak assignments of MO

Normal Ramans On silver film obtained

On silver film obtained

Assignments19]

/em™! in solution B in solution A

828(w) 833(w) 834 (w) 7(C—CO)y(C—C)r(C—N) M0 (C—CO)p(C—C)

921(w) 924 (w) 925(w) w(C—C0O)

1 026(w) 1023(w) 1024(w) o(C—C)

1120(s) 1115(m) 1114(m) §C—C)

1 146(s) 1 145(s) 1 145(s) v(C—O)o(C—C)8(C—N)

1 201(s) 1 199(m) 1 199(m) W(C—CO)o(C—CO)o(C—H)
1 258(w) 1 258(w) V(C—N) M (C—C)

1 318(s) 1 315(m) 1 315(m) v(O)—C)o(C—H)

1 366(s) 1 368(s) 1 368(s) v(C—C0O)

1 395(s) 1394 (vs) 1394 (vs) v(N=N)§(C—N)

1 423(vs) 1423(vs) 1422(vs) w(C—0O)

1 449(s) 1 448(s) 1447(s) v(N=N)§(C—N)
1493(w) 1491(w) (C—N)me S(C—H)ne

1594(s) 1 595(s) 1 595(s) w(C—C) 6(C—0)
1620(s) 1621(s) w(C—C) 6(C—0O)

Note: y: stretching, §: in-plane bending, y: out-of-plane bending, ¢: torsion, vs: very strong, s: strong, m: medium, w: weak
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Electrochemical Deposition of Silver by Using Ionic Liquids as Additive

and Its Surface-Enhanced Raman Scattering Effect

XU Cun-ying, HUA Yi-xin, DUAN Yun-biao, ZHANG Peng-xiang
Department of Material & Metallurgy, Kunming University of Science and Technology, Kunming 650093, China

Abstract

In the present work, the electrochemical deposition of silver was investigated on a glassy carbon electrode from

AgNO; solutions in the presence of RTILs (1-butyl-3-methyl imidazolium nitrate, [ bmimNQO;) additive by cyclic voltammetric

technique, scanning electron microscope (SEM) and X-ray photon spectroscopy (XPS). For comparison, the electrodeposition of

silver from [ bmim |NO;-free AgNO; solution was also investigated. The voltammograms showed that the cathodic peak potential
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shifted toward more negative potential and the cathodic peak current decreased when 5X107°% mol » L™ '[ bmim ]NO; was added
into AgNO; solutions. This indicated that [ bmim |NO; produced an inhibition of silver deposition, probably related to the ad-
sorption of [ bmim |NO;. SEM images showed that the uniform, shining electrodeposits of silver obtained in AgNO; solutions
were rather compact and that the size of silver grains decreased with the addition of [ bmim]NQO; additive. The surface-enhanced
Raman scattering (SERS) activities of silver deposits were measured by using methyl orange (MO) as the probe molecules. The
strongly enhanced Raman scattering from the monolayer film of MO demonstrated that the as prepared silver particular film was
SERS active. The enhancement factor was calculated to be up to 1. 7>X10° and 1. 1 X10° for silver film obtained in AgNO; solu-

tions with and without [ bmim ]NO; additive, respectively.

Keywords Ionic liquid; Electrodeposition; Ag granular film; SERS
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