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Abstract

Nano silver is widely used in research and technology due to its
unique features and extensive applications (biology, medicine, electronics
.. etc.). Due to its diverse range of functions and lower toxicity when
compared to other bactericides, silver is frequently employed for its
antibacterial activity in medical and consumer items. In this work, the
synthesis of silver nanoparticles (Ag) is carried out by three different
methods, the first one based on the synthesis of silver nanoparticles by
reduction of silver nitrate by a strong reducing agent (sodium
borohydride) dissolved in an aqueous solution. This reduction was carried
out under a freezing in an ice bath at a temperature between (0-2°C). The
product was more stabilized by adding a few drops of stabilizing agent
polyvinyl pyrrolidone (PVP). it has been gained by this method as small
spherical silver nanoparticles of average size of (28 nm). The second
method that was used in this work based on a simple, efficient and fast
method based on the reduction of silver nitrate (AgNO;) in an organic
medium (ethylene glycol) under heating by microwave irradiation for a
few minutes in the presence of an aqueous solution of poly (acrylic acid)
polymer P(AA). The experiments were performed by varying the
experimental parameters (silver nitrate concentration, microwave power
of irradiation and microwave time of irradiation). By means of the
experimental design methodology which serves to vary simultaneously
these experimental conditions in order to both optimize and evaluate the
impact of these factors on the physicochemical properties of the
nanoparticles. The prepared nanoparticles were found to be extremely
stable in colloidal solution with very narrow size distributions, which
confirms the high quality and the uniform diameter of the nanoparticles of
about (26 nm) obtained by the microwave synthesis approach. This could

possibly be due to the stabilizing effect produced by the stabilizing agent



Poly (acrylic acid) molecules. The third method, silver nanoparticles were
prepared by reducing the silver nitrate salt by trisodium citrate which act
both as reducing and stabilizing agent. The reaction was carried out on
hot plate stirrer in aqueous solution at 95 °C. different concentration of
silver nitrate was used to obtain different sizes of nanoparticles. The
synthesized of silver nanoparticles by the three methods was used as
antimicrobial test against a gram-positive bacterium (Staphylococcus
aureus), gram negative bacteria (Escherichia coli) and antifungal
(Candida Albicans). All the silver nanoparticles which prepared at
different methods showed a strong anti-microbicidal activity against these
microbial agents. Characterization of silver nanoparticles prepared by the
previously mentioned methods was achieved by UV-Visible, FE-SEM,
XRD, FTIR AND EDX spectroscopy, emphasized the synthesis of silver

nanoparticles.
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