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{Abstract)

In this study, the experiments for surface enhancement of silver mirror substrates
were done, where we checked the characteristics of silver surface made by Tollen’s
method. The surface enhancement of Methyl orange was analyzed by silver surfaces.
We observed the Surface Enhanced Raman Spectra of Methyl orange. The assignments
of the vibrational bands shown in SERS spectra are given based on both literature and
the semi-empirical calculations at the PM3 methods. We deduced that the adsorption
orientation of Methyl orange was little tilted parallel to the silver surfaces by using of
the surface selection rules.
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Fig. 1 The molecular structure of Methyl orange.
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Fig. 2 The SEM image of (a) silver surface prepared
by D-glucose, (b) silver surface prepared by
benzaldehyde, and (c) silver surface prepared
by n-butanal.
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Fig. 3 SERS spectra of 5x10* M of Methyl
orange adsorbed silver surface prepared
by D-glucose (a), benzaldehyde (b) and
n-butanal (c).
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Table 1. The vibrational bands(in cm™) observed
in SERS spectra of 5x10™ M of Methyl
orange in aqueous solutions their
assignments based on both literature and
PM3 calculations.

SERS Calculation Assignments

1121 1137 ph-N stretching, C-H bending
1146 1145 C-H bending

1192 1186 ph-N stretching, C-H bending
1394 1386 C-N stretching, C-C bending
1420 1427 N=N stretching, C-C stretching
1446 1525 C-C stretching

1595 1581 C-C stretching, C-C bending
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Fig. 4 Three dimensional of the most stable
structure of Methyl orange molecule
calculated by HyperChem PM3 methods.
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Fig. 5 Plausible adsorption orientation of Methyl
orange on silver mirror substrate,
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