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Preparation of Optically Active Ag Nanoparticles by UV Light Irradiation
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Abstract: Spherical Ag nanoparticles with a diameter about 30 nm were prepared by the reduction of AgNO;
under ultraviolet irradiation in the presence of sodium deoxycholate (NaDC) as a reducing agent and stabilizer at
room temperature. The prepared NaDC-coated Ag nanoparticles were characterized by UV-Vis, TEM, FTIR and
Circular Dichroism Spectrometer (CD). The results of IR spectra show that 12a-hydroxyl groups of steroid ring of
NaDC are oxidized and simultaneously silver ions are reduced to elemental silvers which aggregate into silver
nanoparticles. The pH value of the solution has an important influence on the rate of photochemical oxidation-
reduction reaction. Increasing the pH value of the solution can accelerate the reduction rate of silver ion
remarkably. The prepared Ag nanoparticles show chiral signal induced by the chiral environment of NaDC

adsorbed on the surface of the particles in the region of surface plasmon resonance.
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Fig.1 UV-Vis spectra of silver nanoparticles with
irradiation time
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nanoparticles by photochemical reduction of
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Table 1 Characteristic vibration frequencies and assignments for NaDC-coated Ag nanoparticles and NaDC powders

(em™)
Sample v(OH) v(CH) v(COOH) v,(CO0") v (COO") v(C=0)
NaDC-coated Ag nanoparticles 3432 2 932, 2 865 1701 1 649
NaDC powders 3 398, 3 250 2938, 2 865 1567 1 408
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silver nanoparticles prepared at pH value of 9.7
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