Synthesis of silver nanoparticles by chemical reduction method
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Silver nanoparticles are of interest because of the unique properties (e.g., size and shape depending optical, electrical, and magnetic properties) which can be incorporated into antimicrobial applications, biosensor materials, composite fibers, cryogenic superconducting materials, cosmetic products, and electronic components [1-2]. The most common approach for synthesis of silver nanoparticles is chemical reduction by organic and inorganic reducing agents. In general, different reducing agents such as sodium citrate, ascorbate, sodium borohydride, and elemental hydrogen are used for reduction of silver ions (Ag+) in aqueous or non-aqueous solutions [3]. In this work, colloidal silver nanoparticles (CSNPs) were synthesized by the chemical reduction of an acid solution of silver nitrate (AgNO3) as a precursor with a base solution of sodium citrate (Na3C6H5O7) as a reducing agent at 100 0C. UV-Vis spectrometry and Dynamic Light Scattering (DLS) were used to obtain the absorption spectra and the hydrodynamic radii of the synthesized CSNPs with their size distribution.              UV-Vis absorption spectra were recorded from 400 nm to 900 nm using a СФ-2000 Спектрофотометр with an interval of 0.1 nm with a quartz glass 10-mm-diameter cuvettes. The particle size was measured using a Photocor mini equipped with a 25 mW temperature stabilized diode laser (654 nm) and operating at an angle of 900 and a temperature 18-22 0C. A sample volume 2.5 ml was used in 10-mm-diameter cuvettes. The stability ([image: image2.png]


- zeta potential) of nanoparticles was measured by electrokinetic sonic amplitude (ESA) method using zeta potential analyzer (PA field ESA, 0124F.49, PA Partikel - Analytik - Meßgeräte GmbH). The DLS intensity size distribution and absorption spectrum of synthesized CSNPs are shown in                 Figure 1 and Figure 2.  
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Figure 1. DLS intensity % vs. size graph         Figure 2. Absorption spectra of 37.68 nm CSNPs                                                                                                                                                   

     The size (radius) and polydispersity of synthesized CSNPs is 37.68 nm (0,467). The values of resonant plasmon absorption and lambda max (λmax) in the UV-vis spectrum are 1.61 and 528.3 nm. Zeta potential values of synthesized CSNPs is -18.7 mV.  
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