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Colloidal Ag nanoparticles in water were synthesized by the chemical reduction method using silver
nitrate (AgNO,), hexadecyltrimethylammonium bromide (CTAB), and hydrazine monohydrate
(N,H,.H,0) at different concentrations of 10 to 10,000 ppm. The morphological, structural, optical, and
electrical properties of colloidal Ag nanoparticles were characterized using a scanning electron
microscope (SEM), a transmission electron microscope (TEM), a UV-VIS spectrophotometer and a
conductivity sensor, respectively. The results showed that the particle size of the Ag nanoparticles
increases from 19 to 53 nm as increasing the Ag concentration from 10 to 10,000 ppm. At low Ag
concentration, the round particles were observed. As the Ag concentration increased, the synthesize
materials became facet and rod-like structures. Selected area electron diffraction pattern revealed that
the structure of synthesized Ag particles were in the form of hexagonal phase. For Ag concentration of
20-100 ppm, the transmittance was in the wavelength range of 250-350 nm. The maximum
transmittance decreased from 82% to 24% as the Ag concentration increased from 20 to 100 ppm. The
color of the colloidal Ag nanoparticles was changed from yellow to dark brown with increasing Ag
concentration. For Ag concentration of 500-1,000 ppm the conductivity of colloidal Ag nanoparticles
was in the range of 0.28 to 11.10 mS. In addition, it was found that electrical conductivity of colloidal

Ag nanoparticles increases as the particle size decreases.





