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Abstract Silver nanoparticles were synthesized by chemical reduction method from aqueous silver nitrate
solution and hydrazine as a reduction agent. The morphology, particle size and shape were dependent on the
mixing method, reaction temperature and time, molar ratio of hydrazine and silver nitrate, the kind of
surfactant, and the addition of surfactant. The stability of the colloidal silver was achieved by the adsorption
of surfactant molecules onto the particle. Silver nanoparticles have a characteristic absorption maximum at
430 nm under UV irradiation. It was found that the colloid was nanometer in size and formed very stable
dispersion of silver. The Ag nanoparticles obtained showed the spherical shape with the size range of 10-30 nm.
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Fig. 1. Flow chart for the preparation of Ag colloidal silver

nanoparticles.
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Fig. 2. XRD patterns of colloidal Ag prepared by (a) PVP/
AgNO; and (b) SDS/AgNOs.
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Fig. 3. The changes of the absorption spectra of colloidal Ag
prepared by PVP/AgNO;.
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Fig. 4. TEM micrographs of nano-sized colloidal Ag particles
prepared by varying mole ratios of PVP/AgNO;; (a) 0.5, (b)
1 and (c) 1.5.
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Fig. 5. The changes of the absorption spectra of colloidal Ag
prepared by SDS/AgNO;.

Fig. 6. TEM micrographs of nano-sized colloidal Ag particles
prepared by varying mole ratios of SDS/AgNO;; (a) 0.5, (b)
1 and (¢) 1.5.
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Fig. 7. UV-VIS spectra of Ag nanoparticles obtained from
PVP/AgNO; with the amount of hydrazine of (a) 5, (b) 10 and
(c) 20 ml.
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Fig. 8. TEM micrographs of Ag nanoparticles obtained from
PVP/AgNO; with the amount of hydrazine of (a) S, (b) 10 and
(c) 20 ml.
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Fig. 9. UV-VIS spectra of Ag nanoparticles obtained from
SDS/AgNO; with the amount of hydrazine of (a) 5, (b) 10 and
(¢) 20 ml.
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Fig. 10. TEM micrographs of Ag nanoparticles obtained from
SDS/AgNO; with the amount of hydrazine of (a) 5, (b) 10 and
(c) 20 ml.



Faole Ag theiin} B

Al AugAgAle] g8k 345

Absorbance (a.u)

" 200 300 400 500 600 700 800
Wavelength (nm)
Fig. 11. TEM micrographs of nano-sized colloidal silver

particles prepared from reduction agent of (a) NaBH, and (b)
NyHy4, and (¢) UV-VIS spectra.
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Fig. 12. TEM micrographs of nano-sized colloidal silver
particles as a function of drop speed of NaBH, with (a) 5 and
(b) 1 ml/min, and (c) size distributions.
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Fig. 13. TEM micrographs of Ag nanoparticles obtained from
SDS/AgNO; with the amount of NaBHy with (a) 5, (b) 10 and
(c) 20 ml.
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Fig. 14. TEM micrographs of nano-sized colloidal Ag particles
as a function of drop speed of N,H4 with (a) 5 and (b) 1 ml/
min, and (c) size distributions.
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