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Extended Abstract
The catalytic reduction of different dyes such as methylene blue by silver nanoparticles (Ag NPs) and gold nanoparticles
(Au NPs) was studied in literature [1]. It was previously shown, that Ag and Au NPs can accelerate the reduction process,
which is associated with electron transfer from NaBH4 into, for example, methylene blue molecules. Additionally, many
different methods of synthesis, such as simple chemical reduction and biosynthesis were proposed previously [1], [2]. The
biggest challenge is currently synthesis of pure Ag NPs by simple and low cost method, which can be used in industry.
In this study silver nanoparticles were synthesized by simple and low cost UV-irradiation method using chloramine T
as new organic modifier. The prepared nanoparticles were collected by centrifugation and washed two times by deionized
water, ethanol and acetone; dried at 55℃. The catalytic activity and optical properties were determined for aqueous solutions.
For this purpose, stable 2 mM solutions were prepared. The analysis of morphology and structure of Ag NPs was performed
by using transmission electron microscope and X-ray diffraction method. Two drops of dispersion of Ag NPs in ethanol were
placed on a copper mesh with carbon film and analysis was performed for these samples. It was confirmed, that the pure,
silver nanoparticles can be synthesized by proposed method as well as nanoparticles encapsulated by chloramine T.
Formation of these nanoparticles is preceded by the formation of clusters of silver atoms, which was also observed during
the analysis of STEM and HRTEM images. The catalytic activity of synthesized nanoparticles was assessed against toxic
dyes (methylene blue and methyl orange) and 4-nitrophenol. The reduction of tested chemical compounds was monitored at
regular time interval using UV-Vis spectrophotometer. The experiment was carried out at ambient temperature. To determine
catalytic activity of synthesized nanoparticles the dyes degradation percentages were calculated (as well as a rate of the
catalytic activity using Langmuir-Hinshelwood equation) according to Ref. [3].
It was confirmed, that the synthesized nanoparticles can be used to reduce different dyes and 4-nitrophenol. It has been
previously reported, that addition of Ag NPs increases the ratio of reduction of methylene blue and the catalytic activity is
associated with the particle size. It was shown, that nanoparticles with smaller size having higher reaction rate, which was
also confirmed in this study [1], [4]. It was noted that the rate constant over the total weight of the catalyst was equal to 8.34
g−1s−1, which is significantly high in comparison with the literature data. This high catalytic activity was related to the defects
on the surface of Ag NPs.
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