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INTRODUCTION 

anotechnology has become the most 

promising and emerging field of 

research because of its applications in 

various fields such as health care, cosmetics, 

energy science, electronics, mechanics, space 

industries, biomedical sciences, drug and gene 

delivery etc. Nanoparticles are the basic 

component of nanotechnology. Physical, 

chemical, and biological techniques are used in 

both top-down and bottom-up ways to 

synthesise metal nanoparticles. Since it doesn't 

require high pressure, energy, temperature, or 

potentially dangerous chemicals, green 

synthesis is thought to be a safer alternative to 

conventional physical and chemical processes. 

(Kumar et al., 2022). By optimizing the 

synthesis processes, which include the quantity 

of precursors, temperature, pH, and the quantity 

of reducing and stabilizing agents, green 

synthesis makes it easier to control the form, 

size, and distribution of created nanoparticles. 

Silver nitrate solution and a biological reducing 

agent are the primary needs for the 

environmentally friendly synthesis of silver 

nanoparticles (AgNPs). AgNPs are produced 

using a variety of plant components, including 
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ABSTRACT 
Development of reliable and eco-friendly methods for the synthesis of nanoparticles is a vital 
step in the field of nanotechnology. The key mechanism behind the plant-mediated synthesis 
of Silver nanoparticles (AgNPs) is a plant-assisted reduction due to phytochemicals. These 
AgNPs can be characterized using various techniques. The disposal of organic dyes is a crucial 
problem in textile and paper industries since they are nondegradable. The application of 
AgNPs in catalytic degradation of dyes is a better alternative option than the common dye 
removal techniques as it does not produce any harmful by products. 
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the bark, roots, stems, fruits, seeds, leaves, and 

flowers. Phytochemicals are bioactive 

compounds which can act as reducing, capping 

and stabilizing agent for biosynthesized 

nanoparticles. The disposal of organic dyes is a 

pivotal problem in textile and paper industries 

since they are non-degradable under normal 

conditions due to the presence of strong azo 

bonds. According to numerous research, 

utilising plant-mediated AgNPs to remove 

organic dyes is a better option than using 

standard dye removal methods like redox 

treatments because it doesn't produce any toxic 

byproducts. As a result, employing green 

nanoparticles to remove potentially dangerous 

dyes from the environment may be a good idea. 

(Singh et al., 2020) 

Methodology 

i) Firstly, plant extract can be prepared by 

simple heating or using various 

techniques like Soxhlet extractor, 

Microwave oven, ultrasonication. 

ii) AgNO3 solution of appropriate 

concentration is prepared. 

iii) AgNPs can be synthesized using plant 

extract and AgNO3 solution where 

phytochemicals can act as reducing, 

capping and stabilizing agent for 

biosynthesized nanoparticles. The 

synthesis can be carried out by using 

magnetic stirrer or various advanced 

green technology like microwave 

assisted synthesis, ultrasound assisted 

synthesis. 

iv) For synthesis of AgNPs, various reaction 

conditions such as amount of plant 

extract, pH, temperature, concentration 

of AgNO3 solution and reaction time are 

optimized as these conditions affect the 

shape and size of the nanoparticles.  

v) These synthesized AgNPs are 

centrifuged, lyophilized and then further 

characterized using various techniques. 

 

Characterization of biosynthesized AgNPs 

i) UV- Vis spectrophotometer:  

 The biosynthesized AgNPs will be 

monitored by using UV-Vis 

spectrophotometer 

ii) Particles size analyzer (PSA): 

 Used for determination of size, zeta 

potential and polydispersity index of 

nanoparticles in the colloidal suspension. 

iii) Field Emission Scanning electron 

microscopy (FESEM): 

Is a surface imaging technique, capable 

of determining nanoparticles shape, 

surface          morphology and size 

distributions. 

iv) High Resolution Transmission 

electron microscopy (HRTEM): 

 HRTEM will be utilized for the analysis 

of size and shape of biosynthesized 

AgNPs. 

v) Fourier Transform-Infra Red 

spectroscopy (FT-IR): 

 The FT-IR spectra of biosynthesized 

AgNPs will be analyzed for the 

identification of functional group. 

vi) X-ray diffraction (XRD): 

 This is a technique used to analyze crystal 

structure of AgNPs. 

Catalytic degradation of dyes 

For catalytic dye degradation, firstly NaBH4 

solution of appropriate concentration is added 

to dye solution to induce the reduction process.  

The UV-Vis spectra of the dye need to be 

monitored at different time intervals. 

Appropriate amount of AgNPs are added to this 

solution and their absorption spectra is recorded 

with a UV-Vis spectrophotometer. 
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Mechanism   

The ability of NaBH4 to donate electrons and 

the capacity of the dye molecule to take those 

electrons determine directly how catalytically 

active AgNPs are. First, the NaBH4 and dye 

molecules are taken up by the AgNPs' surface. 

After absorption, dye functions as an 

electrophilic agent, and NaBH4 acts as a potent 

nucleophilic agent. In the solution, AgNPs 

functions as a relay mechanism to help 

transport the electron needed for dye 

degradation from NaBH4 to dye molecule. 

They reduce the kinetic barrier between the 

nucleophilic NaBH4 and electrophilic dye as a 

redox catalyst. During the dye degradation 

method, the dye molecules break into small 

colorless products such as SO4
2-, H2O 

etc.  Therefore, these silver nanoparticles can 

able to breakdown single as well as multiple 

dye mixture from synthetic wastewater in a 

very effective manner by acting as a catalytic 

agent (Moond et al., 2022).  

 

Fig. Dye degradation mechanism in presence 

of NaBH4 and AgNPs (Gola et al., 2021) 

CONCLUSION 

Nanotechnology employed the synthesis of 

nanosized particles that can be utilized for 

 

catalytic degradation of dyes. Due to their acute 

high surface area, silver nanoparticles act as 

catalysts to boost the efficiency of degradation 

of dyes. 
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