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ABSTRACT 

Nanotechnology has been a major field of science in the world today. The present analysis includes nanomaterial 

classification and numerous applications including catalysis, water treatment, sensors, energy storage and nanomedicine, 

as well as their positive and negative environmental impacts. Increased attention needs to be placed on the new 

nanomaterials because awareness production of these nanoparticles is still in its infancy. Nanoparticles are ultra-small 

particles with extraordinary properties, but they do have harmful properties in certain nanoparticles and 

nanomaterials.That is why we need to continue researching them and their potentially harmful effects 

INTRODUCTION 

Nanotechnology is an interdisciplinary research that 

helps one to create modern, fascinating, and useful 

materials. They are nanomaterials consisting of 

nanoparticles. Nanoparticles are ultra-small particles 

with exceptional properties that can guide drugs straight 

to where they are required by the human body, they can 

make materials stronger and they can more effectively 

transform solar energy. Nanoparticles possess different 

properties and behave differently from the traditional, 

larger material building blocks.At a science point of 

view, these fascinating new effects are not so much the 

product of the fact that nanoparticles are tiny but derive 

from the assumption that, for basic physical purposes, a 

particle composed of a very limited number of 

molecules reacts and interacts differently with its 

surroundings. Thanks to their customizable 

physicochemical characteristics such as melting point, 

wettability, electrical and thermal conductivity, catalytic 

operation, light absorption and scattering, nanoparticles 

and nanomaterials have gained popularity in technical 

advancements, resulting in improved efficiency over 

their broad counterparts.Properties (electrical 

conductivity, color, chemical reactivity, elasticity, etc.) 

may be controlled by regulating the form, thickness, 

and internal order of the nanostructures[1, 2]. China has 

made tremendous strides lately, and already has the 

most rising publications on nanotechnology and 

associated industrialization. In terms of average 

citations per articles and publications in high-impact 

journals, China is often left behind by American 

nanotechnology, initiatives are less coordinated in the 

European Union[3]. 

 

NANOPARTICLES AND NANOMATERIALS 

In general, nanomaterials are generally listed under 

development as I carbon-based, (ii) metal-based, (iii) 

dendrimers, and (iv) composites[6]. Carbon based NMs 

generally contain carbon, and can be found in 

morphologies such as hollow tubes, ellipsoids or 

spheresMetal-based NMs are copper-based compounds 

that we generally find of metal bases to be quantium 

spots, nanogold, nanosilver and oxides. One proof of 

this is titanium dioxide. The biomedical and pharmacy 

companies depend on these. Dendrimers are branched 

chains that form polymers, and whose surface ends of 

the chain are ideal as instruments for chemical 

manipulation. Dendrimers can be combined to create 

hollow cavities, or used as a catalyst.endrimers are a 

half step between molecular and polymer chemistry[7]. 

Dendrimers was distributed via biomedicine, with uses 

such as anticancer medications, pain relief and prompt 

releaseMedications include transdermal patches or gene 

therapy. Composites are a mixture of nanoparticles and 

other components. Nanoparticles, such as nanosized 

clays, are now being applied to items ranging from car 

parts to packaging materials, to enhance mechanical , 

thermal, barrier and flame retardant properties[8].While 

Ag, zinc oxide (ZnO), copper oxide ( CuO), cerium 

dioxide (CeO2), titanium dioxide ( TiO2), iron oxide 

(FeO), fullerenes, carbon nanotubes ( CNTs), and a 

limited number of others are still the most commonly 

used and researched nanomaterials (NMs), several 

newer NMs have been developed in the last years. 

Broad groups of materials including nanocomposites 

and nanohybrids have been of greatest importance and 

growth. Nanocomposites are bound or encapsulated 

with NMsHere we should concentrate mainly on carbon 

and metal related nanomaterials and their applications 
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APPLICATION OF NANOMATERIAL 

LITHIUM ION BATTERIES(LIBs) 

Thanks to the growing applications of portable mobile 

devices and transportations, lithium-ion batteries are 

considered as the most exciting rechargeable energy 

storage technology. Fe3O4 nanomaterials have been 

extensively studied as LIB anode materials for their 

strong theoretical potential (900–1000 mA·h·g−1), low 
expense, environmental benignity, and unique 

properties to obtain high power and energy density[59, 

61].Single crystalline mesoporous Fe3O4 nanorod, for 

example, exhibits a strong reversible power of 843.5 

mA·h·g−1 at 0.1 C after the 50th cycle; in addition, the 

nanorods have superior electron transport capabilities, 

rendering them extremely desirable for future use as 

LIB anode materials[46]. Nevertheless, the large 

nanomaterial surface area may induce secondary 

reactions such as electrolyte decomposition between 

electrode and electrolyte and shape dense solid 

electrolyte interphase (SEI) films on the surface of the 

electrode[62]. Fortunately, surface modifications were 

found to be able to partly solve these 

problems[23].Carbon-coated Fe3O4 nanospindles can 

improve the electronic conductivity of electrodes 

leading to thin and standardised SEI films but also 

stabilise the obtained SEI films; consequently, the 

Fe3O4-C composites are excellent anode materials for 

highly efficient LIBs with high reversible power ,high 

speed flexibility and improved cycling efficiency. Li 

group reported monodisperse core-shell spheres, chains 

and rings of Fe3O4 / C with adjustable magnetic 

properties based on structural evolution from excentric 

core-shell nanoparticles of Fe2O3 / poly(acrylic 

acid)[63].The chains and rings show higher reversible 

efficiency and greater rotating flexibility compared with 

the core-shell spheres Fe3O4 / C. Some other forms of 

shaping Fe3O4-C composites were used [30, 64, 65]. 

For example, porous carbons or mixing graphene layers 

are impregnated with the precursor Fe3O4; meanwhile, 

Fe3O4 NPs and carbon are produced from a precursor 

with high surface area and porosity. 

CATALYSIS 

Catalysis is one of the leading nanoparticular 

techniques. For several years , different elements and 

components such as carbon, iron, titanium dioxide, 

clays and silica have also been used as catalysts in the 

nanoscale. Thanks to its strong operation, selectivity 

and efficiency nanocatalysis has been an evolving area 

of research in recent years. The tiny metal nanoparticles 

in a spectrum of 1–10 nm show exceptional catalytic 

efficiency, even greater than the metal complexes in 

question.Nanocatalysts' strong activity is due to many 

significant factors like the large surface-to - volume 

ratio, the physical surface impact, the electrical impact 

and the quantum scale effect. Metal nanoparticles 

suspended in solution are commonly used as efficient 

heterogeneous catalysts because of the advantages 

ofSimplified plastic insulation and fast recovery, and 

superb recyclability, make metal nanocatalysts 

environmentally friendly. Nanocatalysts' catalytic 

performance (e.g., conversion and selectivity) is 

drastically affected by the size of metal 

nanoparticles[15]. When utilising catalytic reagents, the 

temperature of a transition may be reduced, reagent-

based waste decreased and a reaction selectivity 

increased that theoretically prevents unnecessary side 

reactions contributing to green technologies.Throughout 

the absence of a catalyst, it will not be possible to use a 

range of items, i.e. drugs, fine chemicals, polymers, 

fibres, oils , paints, lubricants, and many other value-

added goods which are important for humans. Therefore 

processing processes can be rendered more competitive, 

ecological and safe by utilising catalysts. Carbon 

nanotubes may be used in the field of chemistry as 

catalysts for partial oxidation of fuel cells, organic 

ammonia and methane, and commonly used in 

photocatalytic reactions. 

WASTEWATER TREATMENT 

Treatment of wastewater has drawn significant interest 

in recent years, because safe water is important to 

humans and because of a number of main 

industries[66]. Nanoscience technology provides a new 

and efficient route for handling wastewater. Several 

researchers utilised nanomaterials from Fe3O4 to 

handle heavy metal ions, and chemical waste. 

Nanostructured Fe3O4 microspheres (NFMSs) with a 

wide specific surface area (135.9 m2·g−1) will extract 
toxic Cr6 + from polluted water, and it is observed that 

1 g NFMS extracts 43.48 mg Cr6 + ions at room 

temperature[67].Fe3O4 nanomaterials were also widely 

used as catalysts to eliminate organic pollutions from 

wastewater, such as xylenol black, phenol, and 

aniline[68–70]. 

SENSORS 

Developing a wide variety of nanomaterials has paved 

the way for their applicability in the production of high-

performance electrochemical sensing systems for 

medical diagnostics, climate, and food protection. The 



JOURNAL OF CRITICAL REVIEWS 

ISSN- 2394-5125                             VOL 7, ISSUE 15, 2020 

2673 

 

analysis of [26] shows that various nanomaterials were 

synthesised for the electrochemical determination of 

certain specific additives and pollutants, including 

hydrazine (N2H4), malachite green (MG), bisphenol A 

(BPA), ascorbic acid (AA), caffeine, caffeic acid ( CA), 

sulfite (SO32−) and nitrite (NO2−), which are 
commonly contained in food and beverages.The area of 

biosensors has been profoundly influenced by 

nanotechnology, particularly through their high 

sensitivity and selectivity, as well as the miniaturisation 

of sensors. Throughout this case, fluorescent 

nanomaterials and nanostructures were used for the 

production of modern nanostructured biosensors for 

detecting glucose. The electrochemical method for 

sensing glucose in the form of a blood glucose metre is 

widely used among patients with diabetes[27].Carbon 

nanotubes, such as gas sensors, tiny molecular sensors, 

electrochemical detectors, and chromatographic 

applications may also be used to establish molecular 

detection. Modifying the macroelectrode with 

nanoparticles and other nanomaterials decreases the 

detection maximum and increases the degree of 

measuring sensitivity and selectivity[28]. 

NANOMEDICINE 

The properties of silver nanoparticles such as broad-

acting  and  potent  antibacterial  activity  are widely  

investigated.  A  wide  range  of  nanosilver applications  

has  emerged  in  consumer  products ranging from 

disinfecting medical devices and home appliances  to  

water  treatments,  as  well  as  in nanomedicine.   

Research  interest  in  biocompatible  gold nanoparticles  

has  been  highly  increased  in  recent years for 

potential applications in nanomedicine due to  their  

fascinating  size  dependent  chemical SSRG 
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and optical properties. Many of the related uses, such as 

phototherapy, drug delivery, photodynamic therapy, 

gene therapy, biolabeling, biosensing, etc., are 

revolutionizing the area of biomedicine, which is 

gaining immense research attention[33].AuNPs are non-

cytototoxic, with additional advantages from a wide 

surface area that makes their surface available for 

alteration by attacking molecules, rendering them useful 

for different medicinal applications relative to other 

nanoparticles. Treated drug delivery is the most 

efficient treatment, as even the infected cells or sections 

can be treated. That minimizes drug side effects. The 

drugs can be administered directly to infected cells 

without any damage to healthy cells, which is useful to 

treat cancer.Quantum points are easily used [34] for 

guided distribution, Fe3O4[35]; [36] and ZnO [37]. For 

bio-imaging biosensing and labeling, gold nanoparticles 

can be used. Golden nanoparticles were used in cellular 

or molecular imaging for several years as contrast 

agents[38]. Ma and colleagues have developed a novel 

colorimetric-detection sensor for the color shift effect 

on Salmonella typhimurium from gold 

nanoparticles[39]. In biosensing applications gold 

nanoparticles are commonly used these days[40; 41]. 

IMPACT OF NANOMATERIALS ON THE 

ENVIRONMENT 

The through production and use of NMs in various 

manufacturing and building processes as well as in 

medical and consumer goods leads to increasing human 

and environmental exposure. Nanomaterials from many 

sources and exposure pathways, including food intake, 

direct contact in the dermal system by consumption 

products and airborne nanomaterial inhalation, are 

found in humans [46]. Nanoparticles have gradually 

been more and more exposed to nanomaterials in our 

lives or the customer's outputs. The climate, therefore, 

may be dependent on the biological , physical or 

chemical properties of these objects. Therefore, their 

transformation and bioavailability during their 

propagation in the surface of nanoparticles and other 

physical-chemical properties can greatly impact. 

However, the estimation of possible contamination 

impacts involving toxicity and nanoparticles within the 

atmosphere still has no robust structures. 

NEGATIVE IMPACTS ON ENVIRONMENT 

New nanomaterials can react in a new and 

unpredictable manner with biomolecules, cells, organs 

and species. Humans and the atmosphere can also have 

significant adverse effects on nanomaterials[66]. Other 

aspects in nanotechnology that have been needed are 

public and regulatory acceptations. This works 

primarily on the health and safety and environmental 

effects of the goods and products.Some materials are 

wonderful for a certain task, but because of their 

environmental impact they are not acceptable[67]. 

Particulate content, compounds or aggregation of these 

nanoparticles is impaired by toxicological activity. At 

the moment, other literature suggested that marine 

species are adversely affected by the production of 

nanoparticles in watery or aqueous environments 

[68].Nanomaterials have adverse impacts on biological 

processes and the environment caused by nanoparticles, 

including chemical hazards on edible plant species after 

therapy with high concentrations of nanosilver, and in 
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some instances free nanomaterials in living material 

contributing to DNA damage. The biological effects of 

Ag2S nanoparticles have recently been studied by 

scientists. As nanoparticles were used to upregulate 

genes, the growth of plants was reduced.Since the bulk 

of nano pharmaceutical ag2s is collected on the leaves 

of the plant studied, this trend improved the probability 

of trophic transport through the food chain. In addition, 

genotoxic effects (low dose 0.25 mM) were found to 

affect DNA (higher concentration) on plants, such as 

Allium cepa and Nicotiana tabacum, as a consequence 

of transfer from such nanoparticles as TiO2[70]. There 

were also observed small to moderate effects on marine 

life of the presence of NMs. Nanomaterials that impact 

specific aquatic species and creatures (e.g. fish and 

daphnia), according the to toxicological research [71]. 

Multiple research findings suggest that silver 

nanoparticles are toxic to cells as both silver 

nanoparticles and silver ions exhibit a similar 

cytotoxicity[72], due to their release of silver ions. 

Although there is no clear detail on the toxic 

mechanism, it suggests that nanosilver particles are 

ionized in cells , leading to ion channels being activated 

and the cell membrane being permeable to both 

potassium and sodium, interaction with mitochonde, 

and the induction of the pathway for apoptosis via 

reactive oxygen species. 

POSITIVE IMPACTS ON ENVIRONMENT 

Machinerized nanomaterials released into the 

atmosphere appear to be considerably stronger in 

sunlight and UV rays than in other compartments [49]. 

[49]. The future effects of photochemical nanomaterial 

modifications are expected to improve this exposure. 

The environmental consequences are positive and 

detrimentalFor planes, nanomaterials are used to replace 

traditional composites to help reduce the weight of the 

aviation and to conserve thousands of tons of fuel[50]. 

In order to make them stronger and lighter, 

nanomaterials are often used in wind turbine blades to 

improve the energy conversion efficiency[51]. 

Nanomaterials are increasingly used to improve 

chemicals reactions while reducing emissions and 

investments in vehicle exhaust systems and petroleum 

processing systems[52].Nanomaterials have 

successfully been applied with better efficiency than 

traditional methods to purify air and water by 

adsorption, filtration and oxidation methods. A number 

of Gram-negative and Gram-positive particulates and 

antibiotic resistant bacterial species are infected by 

nanosilver particulate matter[53]. A broad variety of 

growing funguses is effective antifungal agent. NSPs 

are able to effectively inhibit the development of 

Candida albicans, Candida parapsilosis, Candida krusei 

and Trichophyton mentagrophytes.Nanotechnology has 

received greater interest in recent years in the field of 

food health. In their architectures and designs, the 

nanotechnology-based detection systems share the same 

purpose, that is to identify trace pathogens and other 

pollutants timely and accurately. In many fields, 

nanotechnology has been very useful , especially in the 

agro-food market, where it is predominantly used: 

primary processing , food engineering, packaging, and 

food supplements[55]. Nanotechnology has a wide 

variety of uses in various areas, from nano-sensors to 

livestock safety tracking (sheep, pigs) [56; 57; 

58].Tools in the nanotechnology sector have the ability 

to improve agricultural productivity by improved plant 

and animal productivity management and conservation. 

In contrast to traditional nanofertilizers they have 

beneficial results. It happens in order to improve their 

solubility with the use of zinc nanoparticles in Zn 

fertilizers [63; 62]. De la Rosa et al.[64] find it possible 

to improve the growth and biomass of alfalfa, tomato 

and cucumber by using zinc-oxide nanoparticles by 

foliar sprinkling.Claudia FrancelyCumplido-Nájera and 

colleagues have shown that copper nanoparticles and 

potassium silicates have modified the levels of enzymes 

and non-enzymes that are important for defending 

tomato plant, and that the resistance of C has been 

improved. mythiopia. In comparison, bacterial 

production losses have reduced by 16.1%[65]. 

CONCLUSION 

The study concluded that while new nanomaterials have 

been developed and further improved, they still have 

positive and negative impacts on bothISSN: 2394 – 

8884 http:/ww.internationaljournalssrg.org page 6 on 

climate and human beings. SS RGS (International 

Science and engineering journal of the SSRG) – 

Volume 5 Issue 1 April-2019 ISSN: 2394 -8884 

Therefore, nanomaterials should be viewed to drugs 

since both desirable and harmful results are well known. 

Nanomaterials in different fields, such as catalysis, 

sensing, photovoltaics, electricity, climate and 

biomedicine have been explored until now. The 

nanomaterial amount is nevertheless gradually growing 

in the world. The risks for plants from 

nanomaterials,The threats to plants , animals and 

bacteria in nanomaterials have had an unintended 

impact on our human lives. More attention must be paid 

to new nanomaterials because the knowledge of these 

nanoparticles is still in its early stages. Since 

nanoparticles can be both important in their form, size 

and composition and possible threats to their work as 
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well as to human safety, thorough research is needed to 

understand their structure, characteristics and toxicity. 
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