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Effects of NaBH, and laponite on the stability of colloidal Ag nanoparticles
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Abstract The synthesis and characterization of silver colloidal nanoparticles by chemical reduction of silver ions in
aqueous AgNO; using sodium borohydride (NaBH,) as the reducing agent are described. The experimental conditions for
aggregation and paricle size of nanosilver particles in water is investigated in terms of concentration of NaBH,, reaction
temperature, dropping rate of AgNO; and concentration of laponite. Stable nanosilver sol is obtained at three molar ratio of
NaBH,/AgNO; in conditions of without laponite. The size of nanosilver particles is increased as the reaction temperature is
increased. The large size of nanosilver sol is obseved as the dropping rate of AgNO; is increased due to the aggregation
of initial high local concentration of nanosilver particles. Stable nanosilver sol at high temperature (>100°C) can be
prepared when laponite is used as protective colloid.
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Fig. 1. UV-Vis spectra of Ag sols prepared at various molar
ratios of NaBH,/AgNO; (a) within 1 hour (b) at 3 days after
injection of AgNO; solution.
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Fig. 2. TEM micrographs of Ag sols prepared at various molar
ratios of NaBH,/AgNO; (x): (a) x=3, (b) x=9 (=100 nm).
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Fig. 3. UV-Vis spectra of (a) Ag sols prepared at various reaction
temperatures and (b) at 3 days after reaction.
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Fig. 4. TEM micrographs of Ag sols prepared at various reaction
temperatures: (a) at 274.15 K, (b) at 288.15 K (-100 nm).
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Fig. 5. UV-Vis spectra of (a) Ag sols prepared at various
dropping speeds of AgNO; and (b) 3 days after reaction.
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Fig. 6. TEM micrographs and size distributions of Ag sols at
various dropping speeds: (a) 30 sec. (b) 10 min (—100 nm).
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Fig. 7. UV-Vis spectra of (a) Ag sols prepared in the presence
of laponite and (b) after refluxing for 1 hr at 100°C.
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