18 4 Vol.18 No. 4
2006 12 THEJOURNAL OFLIGHT SCATTERING Dec. 2006

:1004-5929 (2006) 04-0323-05

DFT

( , , 361005)

) ’ ’ ’

1 0657. 37 A

A DFT Theaetical Sudy o SQurface- enhanced Raman
Spectroscopy o Adsorbed Pyridine and Water on Slver Hectrodes
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Salid Surfaces, Xiamen University, Xiamen 361005, China)

Abgtract : We calculated Raman intendties of pyridine and water adsorbed on rough dlver elec-
trodes regectively by usng densty functiona theory approach. The results show that Raman
intendgties increase condderably with the negative charge on dlver electrode surfaces. Thisisin
agreement with previous experimenta observations.
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Table1 Vibrational frequencies (cm™ ') and Raman intensities ( A"/amu) o pyridine (Py) and pyridine- Ags®

Pyridine [Py- Ags] * Py- Ags [Py- Ags]”
Mode Freq Expt® Int. Freq Expt® Int. Freq Int. Freq Int.
V6a 604.9 602 3.9 625.6 623 3.7 624.8 66.5 613.1 3185.7
Vi 991.0 992 30.7 1004.8 1006 44.7 1006.0 297.5 992.7 11552.9
Vi 1026.7 1030 34.4 1031.6 1035 50.1 1031.2 20.0 1026.9 488.1
Voa 1217.8 1218 7.8 1216.4 1215 9.8 1218.0 107.2 1205.8 13323.7
Vga 1592.0 1584 14.0 1606. 4 1594 15.6 1605. 4 506. 2 1580.8 37555.9

#Theoretica vibrationd frequencies have been scded by usng a scding factor of 0.981 in Ref. 11.
b Observed frequencies from pyridine in gas phasein Ref. 10.
¢ Observed frequencies from SERS of adsorbed pyridine on rough slver electrode with potentid of - 0.6 V vs. SCEin Ref. 2.
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Table 2 Vibrational frequencies (cm™ ) and Raman intensities ( A“/amu) o an isolated water molecule

Mode Frequency?® B3L YP B3L YP* MP2(Full) 2 CCDT? Expt?
V,(a) 1594 7.5 1.0 1.1 1.0 0.9+2
V1 (ad) 3657 80.9 101.3 105.3 111 108 + 14
V 3(by) 3755 37.4 26.5 22.4 26 19.2+2.1

a. Experimenta and theoreticd datafrom Ref. 12; b. Thebasssetfor Oand His6- 311+ G~ ; ¢. The bassset for O and Hisaug
-cc- pvVTZ

3 B3LYP
Ll ] O' H...Ag
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Table 3 Vibrational frequencies (cm™*) and Raman intensities ( A“/amu) of an isolated water molecule

Pedies H,0

Mode Frequency Intensty

H,0- Ag
Frequency

[H0- Ag]~

Intensty Intendty

Frequency

v i(ay) 1607.1 14.8

v (a) 3602. 6 780.1

v 3(b2) 3848.2 86.3

1623.4
3743.5
3869.0

7.7 1637.5 2301.4

656.7 3475.2 2101.0

114.5 3802.2 1747.8
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