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A new method has been proposed for easily obtaining the NIR-SERS spectrum using a com-
mercial silver powder. The utility of this measurement method for enhanced Raman spectra
due to the existence of silver particles for some compounds is presented. About 10° times
enhancement was obtained by this method when compared with a usual Raman spectrometry.
It was sufficiently sensitive for a quantitative determination of diluted samples. The spectral fea-
tures of the method contrasts were considered in terms of a existence of different conformations

of substituents.
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Fig. 1 Raman spectra of glass substrate only (a) and the one deposited 10~ "' M nicotinic acid (b)
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Fig. 2 SERS spectra of nicotinic acid under the existence of silver powder
(a) 1.0X 10" *M, (b) .0 X 10 "M, and (c) 1.0 X 10 *M
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Fig. 3 The relation between SERS signal intensities
and the concentrations for nicotinic acid
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Fig. 4 Example of curve resolving for the 1600 cm ' bands

(a) nicotinic acid, (b) isonicotinic acid

Table 1 The relation between concentrations and
area-intensities for nicotinic acid

Table 3 The relation between concentrations and
area-intensities for nicotinamide

Concentration/  Area intensity Area intensity

Concentration/  Area intensity Area intensity

M (A)/a.u. (B)/a.u. Ll M (A)/a.u. (B)/a.u. L3
1.0x10°? 56.4 33.2 1.7 1.0x10°? 8.4 3.3 2.5
6.0x10° 19.1 16.8 1.1 8.0x10° 14.9 5.7 2.6
5.0%10° 15.0 12.3 1.2 7.0%x10°° 12.2 4.3 2.8
40x10"° 24.1 22.8 1.1 6.0x10° 10.4 41 2.5
3.0x10° 65.0 46.7 1.4 40x10"° 8.6 3.3 2.6
2.0x10° 5.1 7.0 0.7 3.0x10°° 7.2 49 1.5
1.0x10°° 8.9 3.9 2.3

Ial: Intensity data (A) relative to intensity of the band near
1020 cm ™' (B).

Table 2 The relation between concentrations and
area-intensities for isonicotinic acid

Concentration/  Area intensity Area intensity

M (A)/a.u. (B)/a.u. T2
1.0x10°? 9.0 9.6 0.9
6.0x10° 16.8 17.2 1.0
5.0%10° 20.9 24.4 0.9
40x10"° 6.2 6.8 0.9
3.0x10° 8.8 10.0 0.9
2.0x10° 29.9 45.3 0.7
1.0x10° 2.7 3.1 0.9

La2: Intensity data (A) relative to intensity of the band near
1020 cm ™' (B).
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L,a3: Intensity data (A) relative to intensity of the band near
1020 cm ' (B).
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Table 4 The relation between concentrations and
area-intensities for isonicotininamide

Concentration/ Area intensity Area intensity

M (A)/a.u. (B)/a.u. Lt
1.0x10°° 6.5 4.1 1.6
80x10° 9.7 6.4 1.5
7.0%x10° 11.3 6.6 1.7
6.0 X107 7.0 4.4 1.6
40%x107° 7.3 3.5 2.1
3.0%x10° 6.2 3.3 1.9

I,a4: Intensity data (A) relative to intensity of the band near
1020 cm ' (B).
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Fig. 5 The comparison of the relative area intensity
of the substitution of 3 and 4 position of pyridine ring
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Fig. 6 The assumed structure models of adsorbed molecules on silver powder

(a), (b) nicotinic acid (nicotinamide); (c), (d) isonicotinic acid (isonicotiniamide)
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