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A B S T R A C T 

Nanotechnology flourished in twenty-first century, offering possible solutions to numerous environmental concerns. Nanoparticles are a part of nanotechnology 

and have a wide spectrum of applications. It has been demonstrated that a catalyst can be made using nanoparticles of different elements. Nano-catalysts are chosen 

over conventional catalysts because of their high surface area to volume ratio.  

The use of nanoparticles (NPs) as catalysts over several organic transformations including coupling, reduction, and multicomponent reactions has massively 

increased recently. Nanoparticles can be synthesised using Physical, Chemical, or Biological Method of Synthesis. NPs are utilised in the detection and degradation 

of dyes in contaminated water as a result of their great efficiency in detecting and destroying pollutants due to their surface atoms, which are very active. Nano-

catalysts exhibit unique reactivity, selectivity, stability, recyclability in catalytic reactions, in addition to the features of catalysts.  

The several ways for synthesizing NPs, observing their catalytic activity, and characterising them are all covered in this paper. Dye pollutants are among the most 

prevalent and challenging to eliminate from water. When NPs containing NaBH4 were utilised, it was discovered that the dyes were converted to a less dangerous 

substance. The most of NPs are recyclable and can be used 4-5 times. 

Keywords: Nano-Catalyst, Nanoparticle, NaBH4, Dyes, Water pollution. 

1. Introduction 

The majority of fields employ nanoparticles because of their tiny size and substantial surface area. Distinctive particles that lie between microscopic and 

mesoscopic sizes are called nanoparticles. Beyene, H. D.  et al. [1] Nanoparticles exhibit unambiguous traits like catalytic activity, Iqbal, S. et al.  [2] 

Antimicrobial activity, Ayala Valencia, G., et al.   [3] Optical activity, Fahmy, H. M., et al.   [4] And many more. Due to their potential to serve as catalysts, 

metallic nanoparticles have been the subject of extensive research recently. Venkatesham, M. et al.  [5] And, because of its numerous distinct characteristics, 

particularly its strong antibacterial and catalytic activity, Silver is a very alluring metal to analyse at the nanoscale. Rostami-Vartooni, A. et al.  [6] Ag has 

been fabricated into nanoparticles with sizes ranging from 1 to 100 nm. As particle size decreases, nanoparticles have a larger surface area to volume 

ratio. The catalytic activity is dependent on specific surface area. Gurunathan, S. et al.  [7] Due to the wide range of industries in which they are used, 

several methods of fabricating silver nanoparticles have been researched. Some of these include: chemical reduction Mostafa, A. A., et al. [8] Physical 

method, Natsuki, J. et al.  [9] and biological reduction. Dahoumane, S. A. et al. [10] Since, the activity of NPs is reliant on their size and varies with size 

range as discussed above, attaining required size and stable structure during nanoparticle manufacturing is quite challenging and crucial. As previously 

noted, many stabiliser types have been utilised in the manufacture of silver nanoparticles to provide the best control over their size, distribution, shape, 

stability, and solubility. Vijayan, R. et al. [11] Some of the most commonly used Stabilizers are: Cetyltrimethyl-ammonium bromide(CTAB), di-n-dodecyl 

dimethyl ammonium bromide(DDAB), Sodium Dodecyl Sulphate (SDS),dioctyl sodium succinate(DOSS), 2-mercaptoethanesulfonate sodium (MES) . 

Mahmood, M. et al.  [12]  
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Chemical and physical processes are costly and pollute the environment. To evade these problems, a biological process, also known as green synthesis, 

has been practiced. It has assets that other construction methods do not have, such as being inexpensive, environmental friendly, and being a one-step 

construction method. Saha, J., et al.  [13] Synthesis of silver nanoparticles from plants and plant extracts represent an important breakthrough biotechnology 

that can explore the hidden mysteries of nature. Mashwani, Z. U. et al.  [14] Plants have diverse biomolecules that trim metal ions to nano-size and also act 

as stabilizers. Khan, M., et al.  [15] Due to their excellent catalytic activity, silver nanoparticles are used to degrade organic dyes Rostami-Vartooni, A., et 

al.  [16] released from different industries like food, paper and textile, directly into water without any pre-treatment. David, L., et al.  [17] There are many 

structural variants, such as acidic, basic, disperse, azo, diazo, anthroquinone and metal complex dyes. 

 

Discoloration of textile dye effluent does not occur when treated aerobically by municipal sewage systems. These are very difficult to remove. Robinson, 

T., et al.  [18] Various depigmentation methods have now been established with countless research projects claiming successful depigmentation. There are 

various applicable dye removal techniques, but not all are successful or suitable for practice due to their drawbacks. Katheresan, V. et al.  [19] This review 

focuses on the degradation of organic dyes such as Methyl Orange, Methylene Blue and Eosin Y by the catalytic activity of AgNPs. The silver 

nanoparticles were characterized by different techniques such as X-Ray Diffraction (XRD), Fourier Transform Infrared Spectroscopy (FTIR), Nuclear 

Magnetic Resonance (NMR) Spectroscopy, UV-Vis Spectroscopy, Scanning Electron Microscopy (SEM), Scanning Transmission Electron Microscopy 

(STEM), Dynamic Light Scattering (DLS), Transmission Electron Microscopy (TEM), Atomic Force Microscopy (AFM), etc.And the reduction of the 

dye in water was also observed by UV spectroscopy.  
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2. Methodology 

2.1 Physical Method 

Physical method of Nanoparticle synthesis is seldom used on industrial level due to their large size distribution, high energy consumption, lower yield of 

productivity and also due to their insignificance in large scale synthesis. Kaabipour, S., et al.[21] Using a furnace processing chamber, to vaporize metal 

of interest to a low-density gas phase and then it is condensed to form nuclei which further grow into nanoparticle. The whole process is known as 

evaporation-condensation process and AgNP synthesized using this technique were in size range of 7 to 55 nm and of crystalline shape. Simchi, A. et al. 
[22] Inert gasses like Helium are generally used in this process. Raffi, M., et al. [23] Silver electrodes are dipped in deionized water and under high DC 

current and Ag gets vaporized from electrode further resulting in formation of AgNP from Silver condensates. Zhang, H. [24] AgNPs may also be 
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synthesised using inert metals like Titanium as electrodes and AgNO3 as precursor. During electron exchange in plasma region Silver ion is reduced and 

thus forming AgNP. Ashkarran, A. A. et al. [25]  

2.2 Chemical Method 

Chemical synthesis of AgNPs is highly dependent on the capping agent selected, as it helps in determination of shape, size and structure of the 

nanoparticle. The wet chemical Synthesis method of Ag nanorod and nanowire is simple to perform and requires no nanoporous membrane. Jana, N. R., 

et al. [26]. For wet chemical synthesis of quasi-spherical AgNPs, AgNO3 was used as a precursor of Ag ions and NaBH4 was used as reducing agent. The 

AgNO3 and capping agent are mixed at room temperature maintaining the concentration of each surfactant i.e., CTAB (2.0 mM), DDAB (0.3 mM), SDS 

(9.0 mM), DOSS (3.0 mM) and MES (1.0 mM) above their respective critical micelle concentration (CMC) values. Mahmood, M. et al. [12]. CTAB is also 

used as capping agent in synthesis of CuO nanoparticles along with other capping agents such as Poly ethylene glycol (PEG). Siddiqui, H., et al. [27].Yet 

another method in chemical synthesis is seed mediated growth approach in rodlike micellar media. A preformed Silver Seed is used to promote silver 

growth in solution, by reduction of a silver salt. AgNO3 is reduced by NaBH4 and stabilizing agent, Trisodium citrate is added in order to prepare Ag 

seeds. For preparation of nanorods and nanowires, AgNO3 is reduced by ascorbic acid in presence of Ag seeds and micellar template (CTAB) is added 

along with NaOH. The separation of rod and wire is done by centrifugation. Jana, N. R., et al. [26]. 

The strategy involved in previously discussed method is surfactant assisted, as these involved either use of harder template or softer directing agents. 

These also included use of surfactants and polymers. The problems associated were: 

1.) Removal of the template or directing agent from the nanoparticle surface can require harsh conditions or multiple washings to remove unwanted 

materials. 

2.) Presence of residue from synthesis on nanoparticle surface act as interferent in process that require sensing application (e.g.: surface enhanced Raman 

scattering). 

3.) Surface bound residue also create a hinderance in surface chemical activities (such as rational linking of metallic nanoscale object). 

These problems were dealt by using a Seedless and Surfactant less process of Synthesis for Silver Nanowires. The solutions were prepared in 3 steps, 

Solution A consisted of 100 mL of deionized H2O, 1.5-2 µL of 1 M NaOH (Fisher), and 40 µL of 0.1 M AgNO3 (Sigma). Solution B was made by mixing 

150 mL of deionized H2O and 1.5-2 µL of 1 M NaOH with 20 µL of 0.1 M AgNO3 and bringing this to a boil. In the final step, Solution B was added to 

A, the neck of the flask was covered with an inverted 50 mL beaker, and the mixture was allowed to boil for 60 min while stirring rapidly. Final pH of 

solution came out in range of 7.0 to 7.1. It was also observed that the yield of Silver Nanowire highly depended on concentration of NaOH. Caswell, K. 

K., et al.[28]. 

2.3 Biological Method 

In biological synthesis, we use plant extracts as stabilizing agent. This kind of synthesis is less expensive and produces effective results. In one of such 

synthesis method, Manihot esculenta (Tapioca) starch was mixed with 0.35 g of NaOH platelets to produce Ag-NPs. Then, certain amount of (AgNO3) 

is dissolved in 5 ml of water along with 3 ml isopropyl alcohol to volatile easily during the synthesis of Ag-NPs. The reaction temperature was set to 

80°C and allowed to react for several hours. At the end of reaction, the system colour turns to dark brown which confirms the synthesis of Ag-NP 

Kalantari, K., et al.  [29]. Another such synthesis involved addition of 10 mL Duranta erecta leave extract to 90 mL of aqueous 20mM AgNO3 solution at 

room temperature. Change in colour of solution and UV-vis spectrophotometer readings confirmed the formation of AgNP. Albukhari, S. M., et al. [30] . 

In Biosynthesis of AgNP using Eriobotrya japonica, 1mM AgNO3 solution was slowly mixed with leaf extract in a magnetic stirrer. The reduction was 

indicated by change in color of the solution from light yellow to dark brown within 5 minutes. The effect of different preparation conditions like 

temperature, pH, leaf extract and Ag salt solution were noted. Yu, C., et al.  [31]. AgNPs were also synthesized using Ocimum tenuiflorum leaves(Tulsi 

leaves). For this, 1 g of Ocimum tenuiflorum leaves were washed with water and were then air dried. The dried leaves were cut and boiled in 100ml  

distilled water for 1 hour. A light greenish yellow solution was obtained. 5mL of AgNO3 solution was added to 10 mL leaf extract and was exposed to 

sunlight with mild stirring, in order to prepare AgNPs. The colour change from light greenish yellow to reddish brown after an hour indicated successful 

formation of AgNPs. Singh, J., et al.   [32]. It is to be noted that in paper reviewed for biosynthesis, we have been considering leave extracts, but biosynthesis 

is not only limited to use of leave extracts, it also includes use of green algae extract and fruit extract. For green synthesis of AgNPs from Botryococcus 

braunii, the algal biomass was cultivated and after successful cultivation it was shade-dried. 5g of this dried content was boiled with 100 mL distilled 

water for 5 minutes and then it was filtered and was used as a reducing agent for nanoparticle synthesis. 5mL algal extract was mixed with 45 mL 1mM 

AgNO3 solution in a 100mL flask and was placed on a magnetic stirrer for 3 hours. The progress was continuously monitored by observing the colour 

change and recording UV-visible Spectrum. Arya, A., et al.  [33]. 
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Table 1: AgNPs Biosynthesis Parameter. [Reference Yu, C., et al.  [31] ] 

S. No.  Colloid Temperature(°C) Proportion ratio of AgNO3 and 

leave extract (v:v) (mL) 

pH 

1 G-L1 20 10:1 7.0 

2 G-L2 20 2:1 7.5 

3 G-L3 20 1:1 8.0 

4 G-M1 50 10:1 7.5 

5 G-M2 50 2:1 8.0 

6 G-M3 50 1:1 7.0 

7 G-H1 80 10:1 8.0 

8 G-H2 80 2:1 7.0 

9 G-H3 80 1:1 7.5 

Here G is grouping experiments, G-L represents experiments conducted at lower temperature, G-M represents experiments conducted at medium 

temperature, G-H represents experiments conducted at higher temperature. 

Table 2: List of Analytical techniques used for Characterization in various articles [Reference no. 2, 17,30,32,34,3536,37] 

S.No. Composite  Size of AgNPs Characterization of AgNPs Reference 

1 Sun dried Tulsi leaves  5–10 nm HR-TEM Singh, J., et al. [32] 

2 Sepolite  XRF, XRD, XPS Zhang, J., et al.  [34] 

3 TPHH-COF  PXRD, TEM, XPS Wang, R. L., et al.[35] 

4 
Viburnum opulus fruits  7-26 nm 

TEM, FTIR, XRD, PXRD, DSC, DTG, 

TGA 
David, L., et al.  [17] 

5 
Salvia officinalis leaf  25 nm. FTIR, XRD, TEM, EDX, TGA, DTG 

 

Albeladi, S. S. R., et 

al.[36] 

6 
p(NMA) polymer microgel 12-20 nm 

FTIR, UV-vis spectra, Laser Light 

Scattering Spectrophotometer, XRD 
Iqbal, S. et al.  [2] 

7 Duranta erecta leaf, cellulose 

acetate filter paper 
25nm 

UV–vis spectrophotometer, XRD, FE-

SEM 

Albukhari, S. M., et al. 

[30] 

8 thiol-modified magnetite 

nanoparticles (Fe3O4/SiO2-Pr-

S Ag)  

30-40 nm 
EDX, WDX, FE-SEM, HRTEM, XPS, 

FTIR, VSM, ICP 
Veisi, H., et al.   [37] 

3. Characterization 

Complete characterization of a nanoparticle's dimensions, surface characteristics, morphology, and dispersion are essential. Carvalho, P. M., et al. [38]. It 

is essential to characterize these nanoparticles for their several physical, chemical, and biological properties given the nature of their applications. Reddy 

LH, et al. [39].While characterization is essential for resolving worries about environmental health and safety (EHS) and assessing the safety of 

nanoparticles for inadvertent exposure to check whether nanoparticles are more hazardous than their larger counterparts. McNeil, S. E.  [40]. The knowledge 

of the surface characteristics of metal NPs facilitates the selection of the appropriate application and the identification of the functional groups for surface 

functionalization. The principal characteristics that can be easily determined by means of various characterization techniques are surface charge, shape, 

and size. Bhatia, S., et al.  [41]. Three components make up a logical characterization strategy for biomedical nanoparticles: physicochemical 

characterization, in vitro tests, and in vivo research. Each of these is necessary for a thorough comprehension of the effectiveness and safety of 

nanoparticles. For instance, effective interpretation of in vitro or in vivo biological data or interlaboratory comparison cannot be achieved without 

physicochemical characterization. McNeil, S. E. [40]. 

By assessing the storage stability of materials, the zeta potential (ZP), an indirect way of measuring surface charge, aids in the prediction of colloidal 

material stability. ZP helps ensure stability to avoid aggregation of MNP. Pal, S. L., et al. [42]. This section presents techniques for measuring surface 
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charge using zeta potential measurement, molecular weight using mass spectrometry, topology using atomic force microscopy (AFM), and nanoparticle 

size in solution using dynamic light scattering (DLS). Moreover, techniques are provided for the inspection of nanoparticle samples using TEM and SEM 

as well as for the identification of elements using energy dispersive X-ray spectroscopy (EDX). McNeil, S. E. [40]. These instruments provide in-depth 

details on the chemical and physical properties of nanoparticles. Bajaj S, et al. [43]. 

3.1 X-ray diffraction (XRD) 

X-ray diffraction (XRD) is one of the most popular techniques for characterizing NPs. The lattice parameters, phase, crystalline grain size, and crystalline 

structure are typically revealed by XRD. By utilizing the Scherrer equation and the broadening of the most intense peak of an XRD measurement for a 

particular sample, the latter parameter is calculated. The advantage of using XRD techniques is that they produce statistically representative, volume-

averaged values. These techniques are frequently used with samples in powder form, typically after drying their respective colloidal solutions. The 

composition of the particles can be determined by comparing the position and intensity of the peaks with the reference patterns found in the International 

Centre for Diffraction Data (ICDD, formerly known as Joint Committee on Powder Diffraction Standards, JCPDS) database. The XRD peaks are 

excessively broad for particles smaller than 3 nm, thus it is not appropriate for amorphous materials. Yan, W., et al., [44], Upadhyay, S., et al., [45], Lu, L. 

T. et al.  [46]. 

3.2 Fourier transform infrared spectroscopy (FTIR)  

Infrared spectroscopy using a Fourier transform (FTIR) or Fourier transform infrared spectroscopy is a technique for determining the absorption of 

electromagnetic radiation with wavelengths between 400 and 400 cm-1 in the mid-infrared range. A molecule's dipole moment is altered as it absorbs IR 

light, making it IR active. A recorded spectrum reveals the location of bands related to the type and strength of a bond as well as certain functional groups, 

offering details on the interactions and molecular structures. Blanco Andujar, C., [47], Shukla, N., et al. [48]. 

Using infrared light to scan the samples, FTIR analysis is used to identify organic, inorganic, and polymeric components. A change in the material 

composition is indicated by changes to the characteristic pattern of absorption bands. A material's impurities, unexplained components, additions, 

decomposition, oxidation, and decomposition can all be found using FTIR. Taha, M., et al.  [49]. 

3.3 Nuclear magnetic resonance (NMR) spectroscopy  

Another crucial analytical method in the quantitative and structural evaluation of nanoscale materials is nuclear magnetic resonance (NMR) spectroscopy. 

It is based on the NMR phenomenon that occurs when strongly magnetic fields are applied to nuclei with non-zero spin, which results in a minor energy 

difference between the "spin-up" and "spin-down" states. Electromagnetic radiation in the radio wave region can be used to study the transitions between 

these states. The interaction or coordination between the ligand and the surface of diamagnetic or antiferromagnetic NPs is frequently investigated using 

NMR. However, it is not appropriate for ferri- or ferromagnetic material characterization. Lu, L. T. et al. [46]. 

3.4 UV-Vis spectroscopy (UV-Vis)  

Another relatively simple and inexpensive characterisation technique that is frequently employed for the investigation of nanoscale materials is UV-Vis 

spectroscopy (UV-Vis). It calculates the light reflection intensity from a sample and contrasts it with the light reflection intensity from a reference material. 

In order to identify, characterize, and investigate these materials as well as assess the stability of NP colloidal solutions, UV-Vis spectroscopy is a crucial 

tool. Size, shape, concentration, aggregation state, and the refractive index close to the NP surface all affect the optical properties of NPs. Bindhu, M. R., 

et al. [50]. 

3.5 Scanning electron microscopy (SEM) 

In scanning electron microscopy (SEM), an electron beams rather than a light beam is pointed at the specimen as in an optical microscope. An electron 

gun fires a highly focused electron stream. High-energy electron beams from the SEM are used to scan the sample's surface. SEMs use light waves to 

produce a magnified image, which makes them different from traditional light microscopes. Joshi, M., et al. [51]. 

3.6 Scanning Transmission Electron Microscopy (STEM) 

Scanning transmission electron microscopy are essential for describing flaws and interfaces in nanodevices, nanoparticles, and other nano systems. The 

adaptability of a STEM instrument is its key quality; from the same part of the specimen, atomic resolution pictures, diffraction patterns from nanometer 

regions, and nanometer-scale spectroscopy data can all be produced concurrently or sequentially. Liu, J. [52]. 

3.7 Dynamic Light Scattering (DLS)  

DLS is used to characterise colloidal fluids and nanoparticles. DLS measures the amount of laser light that is scattered as it passes through the colloidal 

solution. We can determine the particle size from the analysis of the time-dependent modulation of the scattered light's intensity. Stetefeld, J., et al. [53]. 
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3.8 Transmission Electron Microscopy (TEM) 

Although TEM and SEM operate on separate principles, they frequently produce the same kinds of data. Because samples must be extremely thin in order 

for them to transfer electrons, the sample preparation for TEM is difficult and time-consuming. The dispersion of nanoparticles is applied on support 

grids or films. To make nanoparticles resistant to the instrument vacuum and easier to handle, they are either fixed using a negative staining material, 

such as phosphotungstic acid or derivatives, uranyl acetate, etc., or by plastic embedding. An alternative method is to subject the sample to liquid nitrogen 

temperatures after vitreous ice embedding. When a beam of electrons passes through an incredibly thin sample and interacts with it as it does so, the 

surface features of the sample are discovered. Molpeceres, J., et al. [54]. 

3.9 Atomic force microscopy (AFM)  

Microscopy using atomic forces is known as Atomic Force Microscopy (AFM). Very high resolution in particle size evaluation is provided by atomic 

force microscopy (AFM), which is based on the physical scanning of materials at the sub-micron level utilizing a probe tip of atomic scale. The instrument 

creates a topographical map of the sample based on forces between the tip and the sample surface. Depending on their characteristics, samples are often 

scanned in either contact or non-contact mode. AFM, which doesn't require any mathematical processing, offers the most accurate representation of size 

and size distribution. Also, the AFM technique's analysis of particle size creates a real-time image that aids in comprehending the effects of various 

biological situations. Pal, S. L., et al. [42]. 

3.10 Catalytic Behaviour of AgNPs 

Due to its low solubility in water and high chemical stability, it is difficult to transform Organic Dyes into non-hazardous substances. Nakagawa, M., et 

al.[55]. Organic dyes can currently be disposed of in water in an effective and environmentally favourable manner by reducing them over noble metal 

nanoparticles in the presence of NaBH4 Saha, S., et al.[56]. It is well known that AgNP size plays a key role in catalysis and that smaller AgNPs typically 

exhibit greater catalytic activity. Dong, Z., et al.[57]. By performing the catalytic degradation of dye in the presence of sodium borohydride (NaBH4) as a 

Reducing agent at ambient temperature, the catalytic activity of silver nanoparticles was examined. Albeladi, S. S. R., et al. [58]. The nanoparticles were 

created using various methods and hybrid materials. NaBH4 was used to dissolve the nanoparticles in water, and at regular periods, UV-Vis spectroscopy 

was used to track the reduction reactions. Veisi, H., et al. [59]. It was observed that after some time the dyes were reduced and their intensities decreased 

with the increase of reaction time. Due to the formation of reduced  

compound and sometimes change in colour of the solution was also observed. 

Table 3: Used synthesized catalyst and its observed band before catalyst and after catalyst. [Reference no. 2, 30,32,34,3536,37, 60] (1) 

S. No. 

Catalyst 

Absorption 

band before 

catalyst 

Absorption 

band after 

catalyst 

Dye Reduced Characterization References 

1 AgNP of sun dried 

tulsi 
400 nm 298 nm 4 Nitro Phenol UV spectroscopy 

Singh, J., et al. 

[32] 

2 
Ag/NH2-ASep 400 nm 300 nm 4 Nitro Phenol UV spectroscopy 

Zhang, J., et al.  

[34] 

3 
AgTPHH-COF 400 nm 300 nm 4 Nitro Phenol UV spectroscopy 

Wang, R. L., et 

al.[35] 

4 AgNP of Salvia 

officinalis leaf 

extract 

492 nm 250 nm Congo Red UV spectroscopy 
Albeladi, S. S. R., 

et al.[36] 

5 Ag-p(NMA) 

hybrid microgel 
492 nm 

288 nm - 249 

nm 
Congo Red UV spectroscopy Iqbal, S. et al.  [2] 

6 

AgCAF & AgTiO2 

402 nm 303 nm 4 Nitro Phenol 

UV spectroscopy 
Albukhari, S. M., 

et al. [30] 
411 nm 290 nm 2 Nitro Phenol 

395 nm 303 nm Picric Acid 

7 Fe3O4/SiO2-Pr-

SH/Ag 
400 nm 298 nm 4 Nitro Phenol UV spectroscopy 

Veisi, H., et al.   

[37] 

8 402 nm 301 nm 4 Nitro Phenol UV spectroscopy 

mailto:Ag@TPHH-COF
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4. 

Conclusion 

The behaviour exhibited by Silver Nanoparticles (AgNPs) highly depends on the selection of method of synthesis, as each method of synthesis has its 

own set of positive and negative attributes. Physical method of synthesis is generally insignificant for large scale industrial production mainly due to their 

wide range of size distribution and high energy consumption. In few cases, the equipment was also very expensive. Particle size of the synthesized 

nanoparticle depended on metal chosen as electrode. When Silver was used as electrodes the size of the particle ranged from 5 to 45 nm. On the other 

hand, particle size varied from 7 to 55 nm and were of crystalline shape in evaporation-condensation process. Chemical method of synthesis on the other 

hand are simple and provides narrow size distribution. Despite ample of benefits presented by Chemical method, use of hazardous and highly toxic 

substances like hydrazine and sodium borohydride limits its biomedical and industrial application. CTAB is one of the most used capping agents. In 

Chemical Method of synthesis, it was observed that size of Silver nanoparticle highly depends on the capping agent selected. Based on this, the particle 

size varies from 4.50 ± 0.50 nm to 11.30 ± 0.40 nm. Biological method of synthesis also known as green synthesis are environment-friendly and low cost. 

It provides us with definite morphology and narrow size distribution. Plant extracts acts as reducing agent as well as capping agent and require low 

temperature for reaction. Colour change in solution is the general indication of successful formation of silver nanoparticle. The particle size generally 

ranged from 5 to 25 nm. NaBH4 is generally used as reducing agent for organic dyes like methyl orange, but it cannot completely reduce the dye. By 

using Nanoparticle as a catalyst, we are speeding the reduction time and decomposing harmful organic dyes to less harmful inorganic substances. 

Degradation of dyes are indicated by decolourization of the solution. The study on variation in reaction kinetics based on particle size emphasize that 

catalytic activity is inversely proportional to particle size. 
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