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Abstract 

In the recent era every development activities goes through various synthesis and the 

development of these synthesis through biological method i.e. nano technology. Nano 

technology is the emerging field of science . Synthesis involved in nano technology 

gained all the attention because many of these are  reciable , sustainable protocol. 

All the mechanism of various synthesis of nano film approaches especially for the 

metal and metal oxide  like Gold (Au) , Silver (Ag) , Copper Oxide ( CuO) and Znic 

Oxide (ZnO) .Characterization of nano films are studied by Scanning electron 

microscopy (SEM) , X ray diffraction (XRD) , Transmission electron microscopic 

(TEM) , energy dispensic analysis of X ray (EDAX) , etc. To reflect on the current 

and future situation we covered all the application and limitation of such synthesized 

product. 
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1. Introduction 

If we see the last  two decades all the various techniques which are involve for the 

fabrication  of nano films got a rapid improvement. Richard P. Feynman told in his 

lecture (1959) “ There is a plenty of room at the bottom” (1). The retention of 

photons in dielectric strong can prompt found excitations — Frenkel's excitons, 

which are answerable for natural gems optical attributes. Ultrathin natural (dielectric) 

films are of possible significance for future electronic mixtures and optic gadgets and 

they are in the focal point of flow escalated examinations. Hypothetical 

investigations of semi two-layered exciton frameworks turned out to be somewhat 

extreme, particularly in application of gadget bundling. Electronic parts are involved 

today in outrageous states of being and in that sense, ultrathin dielectric glasslike 

movies could be utilized as surface layers for electronic part insurance. During the 

previous 10 years, we have concentrated on the fundamental physical attributes of 

ultrathin translucent films, and one can see that fundamental properties of these 

frameworks emerge with perturbational conditions which show up at and inside their 

surface layers. Graphene or monoatomic-layer graphite is a zero-bandgap 

honeycomb level film shaped by the sp2 hybridization of carbon iotas with various 

ways of behaving, e.g., high versatility, high conveyance, and novel warm and 

electrical conductance promising detecting stage for identifying individual particles 

prompting extreme responsiveness for gas detecting , pressure detecting, , 
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photodetection , biosensing , strain detecting , and temperature detecting . Graphene 

movies of a folded or unpleasant shape are generally utilized, for example, in gadgets 

, energy capacity , composites , and biomedicine . Photovoltaic (PV) cells are made 

of semiconductor materials that convert daylight into power by using photons to 

discharge a progression of electrons as an immediate electric flow. Whenever a PV 

cell is presented to a light source it produces a current and a voltage. The connection 

between the retained irradiance what's more, produced current is thought of as direct; 

in any case, the voltage is reliant upon the kind of material utilized in the cell and the 

working temperature. Huge exploration endeavors have been made as of late for 

growing exceptionally situated and straight forward ZnO slender films, on account of 

their expected application in straight forward anode in show, window layers in solar 

cells, field producers, a brilliant laser output, photodetectors, piezoelectricity, bio-

sensors, a short-frequency light discharge diode, and data innovation are some 

examples of these technologies. ZnO is a semiconductor with an II-VIbunch structure 

that has a large excitonic restricting energy of 60 meV and a wide band hole of 3.3 

eV at ambient temperature. Because of their one of a kind optical, electrical and 

semiconducting properties, ZnO slim films are broadly utilized in different 

applications. Regardless of a few methodologies took on for making these ZnO 

dainty movies. Due to their distinct chemical characteristics in comparison to 

conventional bulk materials, nano films, which range in size from 1 to 100 nm, have 

attracted attention in both the scientific and technical fields. All metal nano films are 

got more attention because they can easily can synthesized and suitable for device 

fabrication (2) . Nano films have a specific size and that’s why they involve in the 

production  of  nano sensors (3) , nano resonators (4) , nano actuators (5) , nano 

reactors (6) , single electron turning devices (7) etc. Due to specific sizes , scientific 

and technological application researchers have been focused on silver nano particle , 

ZnO nano films and copper oxide nano films. There has been a lots of demand arises 

for the development of nano sized semiconductor because of their optical and 

electrical properties which are highly useful in fabrication. For the creation of nano 

films, a variety of techniques have been described, including leaser ablution(8), 

hydrothermal methods(9), electrochemical deposition(10), sol gel method(11), 

chemical vapour deposition(12), and combustion method (13). The characterization 

of nano films are studied by scanning electron microscopy (SEM) , X ray  diffraction 

(XRD) , transmission electron microscopy (TEM) , UV vis absorbance , HRTEM , 

FETEM, field emission transmission - scanning electron microscope (FE-SEM) . 

 

2. Experimental methods 
There are numerous techniques used to create nano films. These techniques are divided into 

two categories: destructive techniques and constructive techniques. 

In destructive method 1st bulk molecule decomposed into smaller molecule and then these 
small molecule transfers to nano films. These methods include thermal decomposition 

method, mechanical method, and lithographic method sputtering.  

In constructive method nano films are formed from simpler substance. It includes chemical 
vapor deposition, Pyrolysis, and biological synthesis. 

 

2.1.Thermal decomposition method 
An endothermic process known as thermal breakdown generates heat that is sufficient to 

break chemical bonds (14). Decomposition temperature is the temperature at which a 

chemical totally breaks down. 
Thermolysis, also known as thermal decomposition process, is a synthetic disintegration 

caused by heat. The temperature at which a substance begins to degrade synthetically is 
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known as the disintegration temperature. As heat is predicted to disrupt chemical bonds in 
the compound going through deterioration, the reaction is often endothermic. In the event 

that the degeneration is sufficiently exothermic, a constructive criticism circle is formed, 

perhaps leading to a blast or other artificial reaction. 

 

2.2. Mechanical method 
 It is an expanding approach, and it uses the kinetic energy of the material to transfer kinetic 
energy after the substance has through a reduction phase. Alloys produced from several 

metals are created mechanically. 

 

2.3. Lithographic method 
 The lithographic process is capable of producing features down to the Part micron range, but 

the equipment needed for it is large and energy-intensive. Lithography is use for the making 
of computer. It is a template synthesis. In this synthesis 1st a template substance is formed 

and then a polymeric substance is imprint on the template substance. 

 

2.4. Sputtering 
Sputtering is the process of deposition of nano films .deposition of nano films fully depends 
upon types of discharge particle from it (15).  By the use of this process shape and size of 

nano films is determined. 

 

2.5. Chemical vapors deposition 
These processes use a gaseous reactant. In a reaction chamber, this gaseous reactant is 

deposited on reactant. When a gas reactant and a continuously heated substrate interact, a 
reaction occurs (16). A thin film product was created as a result. Hard and pure nano films 

are created with this technique, although the CVD procedure releases very hazardous 

byproducts (17). 

 

2.6. Pyrolysis  
The most popular method for creating nano films is Pyrolysis . This approach may use a 

liquid or vapour form of the drug. At high pressure substrate is transferred into furnaces and 

produce nano films. Instead of flame , plasma or laser use to produce high temp for easy 

evaporation(18). 

 

  2.7.biological synthesis 
Syntheses of Nano films are occur through biological synthesis using plant extract and 

microorganism. Phyto-nanotechnology is a eco friendly and cost effective, new method for 

the synthesis of nano materials. In the process of phyto nanomaterials  made by different 
parts of plant like root, fruit, steam and leaf use for synthesis.  

Microorganisms like bacteria and fungi are efficient and economical tools. Because the 

reductase enzyme is present, microorganisms can detoxify heavy metals. Protein, genes, and 
organic metals play a crucial role in the creation of nano films as reducing and capping 

agents. 

 

2.8. HAADF(Annular dark-field imaging) 
 In this technique we study the mechanism how bacteria interact with nano film. In this 

technique gave us a image in which we use found the size distribution of nanofilm 
interacting with bacteria. 

 

3. Applications in medicine 
It is a very useful application in medicine like used as drugs(19) and gene delivery (20) , 

detection of pathogens (21), for tissue and cell engineering(22) , in MRI improvement(23) , 

cellular imaging (24).  

YMER || ISSN : 0044-0477

VOLUME 21 : ISSUE 10 (Oct) - 202263

http://ymerdigital.com

Page No:1478



 

 

 

3.1. Application as a catalyst in chemistry 

Nickel, lead, silver, and platinum have been utilized as metal catalysts in chemical reactions 

because hydrogen and oxygen molecules cannot be transported across the surface of gold 

below 200 degrees Celsius(25). Metal that can form a cluster is unconstrained by the 

environment. However, gold clusters are remarkably stable, which is why they can be used 

as catalysts. 

 

3.2 Application in agriculture and food  

Nanotechnology has given water filtration and desalination new methods, but they are more 

responsible. The food sector can also be developed using nanotechnology. For example, 

plans for food conservation and bio security are produced by using nanotechnology to create 

new useful materials and new equipment. Utilizing nanotechnology, Bayer Company has 

developed air- and water-tight plastic loading. This plastic pressing protects the food. 

Nanotechnology allows for hereditary changes to be applied to the harvest plant's genetic 

makeup. 

 

3.3 Energy harvesting applications 

Non-renewable energy sources are nonrenewable nature (26), that is the reason ongoing 

methodology informed about the constraints and insufficiency of non-renewable energy 

sources before long (27). Researchers are attempting to move their examination ways to deal 

with 

o The assets that can undoubtedly accessible. 

o  Generate inexhaustible assets. 

o  Low expense material 

Nanotechnology is frequently used to create energy from the splitting of electrochemical 

water and photo electrochemical (PEC) reactions (28). Recently, piezoelectric nano 

generators have been used to convert mechanical energy into electrical energy, however this 

is an unconventional technique of energy production. (29) 

 

3.4. Sensors 

The empty design of CNT( Carbon nanotube) adds to an enormous surface region 

and volume proportion, which makes it proper for physisorption and chemisorption 

of detecting targets. Different sorts of meager film sensors have been manufactured 

and examined in view of SWCNTs, twofold walled carbon nanotubes (DWCNTs) 

and MWCNTs. 

 

3.5. Temperature and humidity sensors 

Fact that suitable corrosive treatment spreads the word is a typical strategy to improve the 

dissolvability of CNTs and shaping useful gatherings to the sidewalls, like - COOH. The 

consolidation of functionalized CNTs with cationic polyelectrolyte’s into the multilayer films 

through LbL self-gathering can frame high touchy stickiness sensor. The correlation shows 

the responsiveness of SWCNTs-COOH/PDDA meager film sensor is over 20% higher than 

SWCNTs/ PDDA meager film sensor [30]. This peculiarity may be brought about by the 

high items in change structures exist in SWCNTs-COOH/PDDA thin film which could assist 

with adsorbing more water atoms. 
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3.6.Gas sensors  

 The special chirality of CNTs adds to the p type semiconducting property. The 

conductivity of CNTs will change altogether when gas particles are retained [31]. 

CNTs based sensor beat ordinary sensors as far as huge adsorptive limit, profoundly 

touchy to little amounts of gases at room temperature and speedy reaction time. Since 

the physisorption and chemisorption synergistic impact properties that cause the 

reaction season of CNTs based sensors are changing for various target gases [32]. To 

upgrade the responsiveness and selectivity, CNTs is in many cases cross breed with 

different materials. CNTs blended in with silane shows the capacity to improve the 

selectivity of specific gases and furthermore work on the mechanical attachment to 

the substrate [33]. As far as improving sensor responsiveness, other detecting 

materials like metal oxide semiconductors are normally decided for fuse. A 

MWCNTs-doped SnO2 slight film gas sensor was announced by Wei et al. [34] 

which showed a lot higher responsiveness than the unadulterated SnO2 film sensor.  

 

3.7. Photo catalytic applications 

 

Consolidating CNTs meager films with certain photocatalysts, particularly TiO2 is at 

present being considered for some, applications remembering corruption of 

ecological poisons for watery tainting, wastewater treatment, and air purging. Two 

instruments are being talked about to make sense of the CNTs-upgraded photo 

catalytic action of TiO2 . The principal system was proposed by Hoffmann et al. [35]. 

Photograph created electrons shaped in the space-charge districts are moved into the 

CNTs and openings stay on the TiO2 to participate in redox response.  

Every one of the microorganisms are inactivated un-der the apparent light 

illumination in 1 h by utilizing toughened CNTs-doped (20 wt.%) TiO2. Also, mix of 

CNTs with other photocatalysts, for example, ZnO additionally shows incredible 

photo inactivation impact to microorganisms [36]. 

 

3.8.Antimicrobial, antifouling applications 

The antibacterial impact of CNTs based meager movies is not restricted to CNTs/TiO2 
composite movies under the photo catalytic component. A few investigations have shown 

that CNT itself has antimicrobial properties against assorted gatherings of microorganisms 

since 2006 [37-38]. SWCNTs are accepted to have stronger antimicrobial property than 
MWCNTs due to a higher perspective proportion and presumably some weighty metal 

deposits. Thusly, CNTs based films have been investigated as antimicrobial coatings. The 

antibacterial property of CNTs/polymer composite film was researched by researchers 

[39,40] exhibited that immobilization of antimicrobial particles to MWCNTs by means of 
covalent holding could further improve the antimicrobial movement. They viewed that as the 

MWCNTs/nisin and MWCNTs/cephalexin composite movies showed predominant 

antimicrobial and hostile to biofilm properties. Antifouling coatings have significant 
application in food industry and clinical instruments. Two general courses have been utilized 

for creation of CNTs based antifouling coatings. One is to cover CNTs onto metal substrates 

to make very hydrophobic surfaces . For instance, Rungraeng et al. reported the effective 
restraint of milk foulant by applying the very hydrophobic CNTs/ poly tetra fluoro ethylene 

(PTFE) covering on the outer layer of the plate heat exchanger. Results demonstrated that 

after milk sanitization for 5 h, the mass of foulant on CNTs/PTFE covered heat exchanger 

surface was 70.3% not exactly that on the uncoated surface. The all out energy utilization of 
testing PHE unit likewise dropped by 10.2%. Another strategy is to frame 
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CNTs/compound/polymer composite movies. In this framework, CNTs contribute huge 
surface region to stack huge measure of compounds and the high perspective proportion of 

CNT assists with holding CNTs/chemical forms in the framework. The pace of compound 

proteolysis was significantly improved, which prompts the disposal of surface bio fouling. 

Besides, CNTs could likewise upgrade the dependability of adsorbed proteins . 
 

3.9. Water-Vapor Barrier 

Until now, acetylated deoxidized soybean oil in cellulose movies or fiber networks in 

bundling creation has only from time to time been utilized. The film-shaping instrument is 
credited to acetylated deoxidized soybean oil, cellulose, and 3-aminopropyltriethoxysilane as 

constituent nanocomposite materials. Water-fume transmission rate has been contemplated 

with differing of 3-aminopropyltriethoxysilane contents. A proceeded with expansion in 3 

amino propyl triethoxy silane content prompts a decrease in water-fume transmission rate 
esteem and to an expansion in film hydrophobicity (high contact point). Besides, the 
expansion in 3-aminopropyltriethoxysilane content doesn’t bring about any striking decrease. 

 

3.10. Antifouling Application 

In order to examine the antifouling application, a layer-by-layer (LBL) approach was used to 

develop a surface based on polysaccharide integration and cellulose acetic acid derivation. In 

order to cover various synthetic compositions, polysaccharides with a +ve or -ve charge [41] 

have been utilized [42]. 

 

3.11. Tissue-Engineering Application 

In tissue design, a variety of organic and synthetic biodegradable polymers are concentrated. 

Numerous tissue-designing applications, such as tissue replacement, bone substitutes, layer, 

designed tissue, frameworks, directed tissue recovery, support and backing for weak tissues, 

use pullulan, collagen, chitosan, PHA, PGA, and PLA [43]. Suzuki et al. [44] created a cell 

bilayer imitation skin, using collagen wipes as the interior layer and silicon as the surface 

layer. The split thickness skin union site had a fantastic long-term postoperative appearance, 

according to the results. Liu et al.  [45] considered using halloy site nano tubes and chitosan-

based bio nanocomposite films as the foundation for new tissue design. The final 

nanocomposite sheets exhibit cellular compatibility with the highest stacking of 10% 

halloysite nanotubes. In addition, Kim et al. [46] investigated the uses of chitosan-based bio 

nano composite for constructing many tissues. 

 

44..  CONCLUSION  

In the above review  we know about the synthesis and  application of nano films. 

Consequences of these investigations have shown extensive contrasts in the dielectric 

reaction of excitons between the mass and  film-structures. It's anything but a select 

outcome of quantum size impacts, since impact of traded limit boundaries is high too. 

The retention file of the nanofilm shows remarkable properties, i.e., the presence of 

discrete thunderous ingestion tops at definitively resolved energies (frequencies) of outer 

electromagnetic field, whose number and dissemination relies upon the number of layers 

in a film and on bother boundaries. These properties are giving a benefit to films in 

contrast with the mass designs (whose ingestion record is nonstop inside certain scope of 

energy), since for this situation films might be utilized as a sort of channel of outer 

radiation. Optical, i.e., retention and refraction properties of these nanostructures show 

exceptionally restricted or discrete qualities, where relative dielectric permittivity 
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reliance from outside electromagnetic field demonstrate presence of discrete full lines, 

which number is, as a general rule, equivalent to the quantity of nuclear layers in 

nanostructure. The dependence of the assimilation list of ultrathin film on the recurrence 

of the outer electro-attractive field manifests trademark thunderous pinnacles. All peaks 

fall inside the infrared zone and absorb electromagnetic waves from the environment. It 

suggests that distinct and focused retention manifests. These pinnacles are clearly 

distinct in their conveyance, with the location and quantity of crystallographic fields 

matching the film's limit surfaces. Nanofilms were used, which made life more 

comfortable and simple. Due to its use in numerous scientific fields, nanotechnology has 

a promising future.  
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