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Working on nanomaterials has been a hot topic for researches. It has been a crucial interest
for researcher to develop an environmental friendly and simple route to synthesize them. In this
study, we synthesized silver nanoparticles using ns laser light and discussed the effect of additives
on synthesized photo-product.

In chapter 1, general aspects, various methods along with additives are overviewed and



then the objective of the thesis is described. In chapter 2, experimental procedure and characteristic
techniques are discussed in detail.

In chapter 3, | attempted to fabricate silver nanoparticles without using additives and
observed the effect of laser irradiation time and intensity on the photo-product. Silver nanocubes
were fabricated and discussed the growth process in detail. Log-log plot results gave an idea,
initially the process was biphotonic and later turns into single photon; however, it was complicated
to explain well. The comparison between CW and UV pulsed light confirmed that silver nanocubes
increased their size by single photon absorption of photo-product present in the solution.

In chapter 4, silver nanoparticles were fabricated in the presence of SDS and discussed the
concentration effect on nanoparticles. Silver nanospheres were fabricated successfully which had 14
nm sizes. Various concentrations of SDS were used to discuss the effect on growth process. It was
noticed that there is a lowest limit of SDS above that nanoparticles start to grow significantly. We
call this lowest limit of SDS concentration as a critical growing concentration (CGC). It should be
explained with the interaction between silver NS surfaces and SDS molecules as already pointed
out that SDS molecules form two-dimensional aggregates (hemi-micelles) at a water and alumina
interface even with a low SDS concentration.

In chapter 5, | attempted to know the individual role of each additive. It was noticed that
hydrocarbon chains of molecules play an important role in growth process. Long chain hydrocarbon
molecules are more effective to fabricate small sized nanoparticles; whereas small chain
hydrocarbon molecules showed the opposite results. It was also confirmed that molecules with
more than 10 hydrocarbon chain had CGC. This method clearly revealed the role of additives as
light solely worked as a reducing agent.

In chapter 6, | attempted to change the silver salt precursor with silver acetate and discussed the
effects of stabilizing agents CTAB and SDS in terms of their morphology and size distribution. It
was observed that mono-dispersed silver particles had an average size diameter of spheres was 80
nm, 121 nm for SDS and CTAB, respectively.
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