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Fig 1 SEM mage(A) and EDS(B) of AUge@Ptye Nanoparticle 94. 11% Si 0. 19% Pt 5. 69%AU)
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Fig 2 Cyclic voltammograms of a AUy @ Pty /Pt Fig 3 Surface-enhanced Raman spectra obtained on
electrode n 0.5 mol/L H,30, after mmersd a Aug. @ Pty /Pt electrode at open circuit
n formaldehyde solutions for 10 mn at open potential n formaldehyde solutions
circuit potential a 0.1mol/L HCHO +0.5mol/L H,SD,4; b 0. 1mol/
a 0.1mol/L HCHO +0.5mol/L H,SD4; b 0.1 mol/L L HCHO +0.5mol/L N& S0,; ¢ 0.1mol/L HCHO +
HCHO +0.5mol/L N& S,; ¢ 0.1mol/L HCHO +0.3 0.3 mol/L N& S, +0.3mol/L NaOH. Excitation line
mol/L N& S0, +0.3mol/L NeOH. Scan rate 10 mV /s 632.8 m.
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Fig 4 Potential-dependent Surface-enhanced Raman sectra of formaldehyde oxidation on a

AU @Pty, /Pt electrode n differentmedia
(A) 0.1mol/L HCHO +0.5 mol/L H,3D,; (B) 0.1 mol/L HCHO +0.5 mol/L Na, S,;
(C) 0.1 mol/L HCHO +0.3 mol/L Na, SO, +0.3 mol/L NOH. Excitation line 632.8 nrm
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Fig 5 Potential dependence of Pt—C vibration frequencie A) and vibration ntensity( B)
on AUy, @Pty,, / Pt electrode
a 0.1mol/L HCHO +0.5mol/L H;3D,; b 0.1 mol/L HCHO +0.5 mol/L Na y,;
¢ 0.1mol/L HCHO +0.3 mol/L Ng S0, +0.3 mol/L Ne&OH.
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In situ Surface-Enhanced Raman Spectroscopic Investigation of
Formaldehyde O xidation on Au.,.@ Pt Nanopar ticles
Coated Platnumn Electrode n D ifferentM edia

RAO Gui-Shi"?, ZHANGLei', KE Hui-Xian’, ZHONG Qi1 ingd , REN Bin’", TIAN ZhongQun’
(1 College of Chemistry and Chemical Engineering, Jiangxi Nomal University, Nanchang 330022, Ching
2 Jiangxi Institute of Safety Science and Technology, Nanchang 330046, Ching
3 State Key Laboratory for Physical Chemistry of Solid Surfaces College of Chamistry and Chemistry Engineering,
Xiamen U niversity, Xiamen 361005, China)

Abstract A u,.@Pt, nanoparticleswere synthesized by chanical reduction method The sampleswere cha-
racterized by scanning electron microscope(SEM) and energy digersive gectroscopy (EDS).  In situ surface-
enhanced Raman gectrosoopy (SERS) was utilized o investigate the electro-oxidation behavior of fomalde-
hyde in different media adorbed on A u,,. @ Pty nNanoparticles coated platinum electrode Surface-enhanced
Raman scattering ectrawith high quality were acquired The reaults show that fomaldehyde can disociate
gontaneously o produce strongly adorbed intemediate, CO, in acidic, neutral, and alkaline media on a
A Uee @Pty,, Nanoparticles coated platinum electrode However, the bridge adsorbed CO were increased more
significantly in alkaline media In addition, the bridge adsorbed CO could be oxidized more easily than the
linear adrbed CO. The Ranan signal of QO disgppeared at - 0. 4V in alkalinemedia, it shifted negatively
about 950 mV than in acidic or neutral media The study demonstrates that A u,,. @ Pts; Nanoparticles coated
on platinum substrate as electrode exhibited better electrocatalytic properties for the oxidation of fomaldehyde
in alkaline media than in acidic or neutral media

Keywords Surface-enhanced Raman sectroscopy ( SERS); Fomaldehyde, Electrocatalytic; Oxidation;
AUy, @PtL,, /Pt electrode
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