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Ag nanoparticles colloids produced by
pulsed laser ablation in distilled water
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Abstract: Silver nanoparticles colloids were prepared by pulsed laser ablation for different time in distilled water with
repetition rate of 10 Hz and laser fluence of 4.2 J/cm®. The nanoparticles colloids were characterized by UV-visible
transmission spectrometry and transmission electron microscopy. The results show that the average diameter and its
distribution of silver colloidal nanoparticles are decreased with prolongation of ablation time from 5 to 7.5 min, while
then increased from 7.5 to 15 min, then decreased from 15 to 25 min. When the concentration of Ag nanoparticles
becomes higher, the degree of aggregation in the solution also becomes higher. Furthermore, after ablating for 7.5 min,
the average diameter is the smallest (D=14.48 nm), and the diameter distribution is the narrowest (6=25.8 nm). Based on
the experimental results, the effects mentioned above in terms of “fragmentation” and “melting induced growth” of
nanoparticles is explained by self-absorption of laser pulses. Furthermore, it is also confirmed that both the control of
nanoparticles size and shape and the prevention of nanoparticles colloid agglomeration are possible by condition of
ablation time.
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Fig.1  UV-Vis absorption spectra of laser-ablated Ag

nanoparticles colloid ablated for various time
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Fig.2 TEM images and size distribution of laser-ablated Ag nanoparticles colloid ablated for various times: (a), (a’) 5 min; (b), (b’)
10 min; (c), (¢') 15 min; (d), (d) 20 min; (e), (¢') 25 min; (f), (') 7.5 min
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Fig.3 Diameter of laser-ablated Ag nanoparticles colloid

ablated for various laser irradiation time
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preparation: (a) High concentration; (b) Low concentration
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