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l. INTRODUCTION

Deterioration of the environment without a questisrone of the largest problems
that society is now facing. Contaminated waterl, smd air pose serious threats to both the
ecosystem and public health [1]. Just a few of nbhenerous alarming pollutants include
pesticides, herbicides, fertilizers, heavy metaésticides, herbicides, oil spills, toxic gases,
industrial effluents, sewage, and organic compoul3].Traditional methods like, and
developing technologies like Pump-and-treat, oxitaby chemical, and treatment with heat
"nano remediation” are among the developed remediastrategies [4,5]. Engineered
nanomaterials are used in nano remediation, wisidesss expensive and more efficient than
the majority of conventional approaches.

Nanotechnology has garnered a lot of interest naysdecause of the unique
physical properties of materials at the nanosdaile to their larger surface-to-volume ratios
compared to their bulkier counterparts, nanomdterexhibit improved reactivity and
consequently superior efficacy. Additionally, naradarials can make advantage of specific
surface chemistry in comparison to conventionalragghes, enabling them to be modified
or coated with functional groups that can spediffctarget desired pollutant compounds
Moreover, the purposeful modification of the namtipkes' physical traits (such as size,
shape, porosity, and chemical composition) may mnadditional advantageous properties
that directly impact the efficiency of the substar pollution cleanup [6,7].

The properties of the nanostructure, as well as htiardable they are, determine
interest in employing nanomaterials for environmémeanup. According to Corsi et al.
(2018) [8], nanoparticles offer excellent electripaoperties, sensitivity, high surface-to-
mass ratio, and catalytic activity. The two mairtimoels for NP cleanup can be characterized
as catalysis and chemical reduction. Furthermorm@addarticles have been employed in
adsorption-based removal methods because of thdgngve surface area, random
distribution of active sites, and variety of cogtimodification choices [9]. Additionally, NPs
can spread in restricted areas, boosting theireugagvater and soil cleanup. Because the
membrane holes can contain significant component&dter waste water, nanomaterial-
based membranes have also been used in water Iratiofi. In addition, selective
elimination of the less significant molecules oscupon contact with the membrane. Among
the nanomaterials used to clean up polluted watel, and air are oxides of metal, carbon
nanotubes, quantum dot particles, and bio polyn&rge different materials may be used in
environmental rehabilitation, a broad range ofteggges can be used to achieve this goal.
Given that the complex combination of various cheis, high volatility, and low reactivity
of environmental contaminants can make it challegdo collect and degrade them, recent
research have focused on the use of nanomatenalshé development of innovative
environmental remediation methods [10].

[I. DIFFERENT POLLUTANT TYPES
Particles that pollute the environment are refert@das pollutants. Life may be
harmed by exposure to these toxins, and the eftecfseople and other living things are well

known. There are several routes for pollutantsiterethe environment, natural processes as
well as human action both [11].
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1. Dyes: A family of synthetic organic compounds called dgeused in a variety of
industries including the textile industry. As a uksthey frequently cause industrial
environmental contamination both during their prcttn and afterward while coloring
fabrics [12]. Synthetic colors in textile effluergduce river light penetration, changing
aguatic vegetation's ability to photosynthesize aada consequence, the aquatic life's
supply of nourishment. The thin layer of emitteeslyhat may build up on the surface of
the receiving waters dramatically reduces the amadindissolved oxygen, which is
harmful to aquatic life.

2. Heavy Metals: Heavy metals are characterized as such due togulestantial densities
or high gram atomic weights. Heavy metals are neaduo describe hazardous artificial
metallic atoms, molecules, and the metalloids #ratharmful to both humans and the
natural environment [13]. Heavy metal pollutionais issue that is getting worse and a
source of concern because of the negative impasthaving on individuals throughout
the globe [14]. These are inorganic pollutants Wwtdce being dumped in our rivers, soll,
and atmosphere as a result of fast-expanding dignieuand metallurgical sectors,
improper waste management, fertilizers, and pel&sci

3. Pesticides:Since many years ago, chemicals like pesticide weegl. in agriculture to
defend plants animals that protect against ins#eisiations to maintain productivity.
Pesticides are compounds used to get rid of undasriganisms in gardens, farms, and
other public areas. Pesticides may endanger thieoanwvent, every living thing, and food
safety despite being widely used [15]. The Worldkte Organization (WHO) surveyed
to determine the number of persons who are chyieposed to pesticides and were
poisoned. Many organic micro pollutants that hawetricthental impacts on the
environment are caused by pesticides. The two rpallution mechanisms are bio-
concentration and bio-magnification [16].

4. Hydrocarbons with Multiple Aromas: Due to its toxin, mutagenic, and carcinogenic
potential, poly aromatic hydrocarbons constitut¢ye of persistent and widespread
environmental pollutants that are also harmful éogle. Both the demand for and the
emissions from petroleum products have grown. @adlfire wood are two examples of
biological materials that may burn without oxygér7]l Poly aromatic has high thermal
stability and breakdown resistance. The melting &oding temperatures of these
aromatic molecules are quite high. Normal wateulsitity of lower molecular weight
hydrocarbons with polyaromatic properties decreas#ds each additional ring, making
them more hydrophobic and aqueous insoluble [18].

[Il. NANOREMEDIATION

1. Nanomaterials Based On Metal: In spite of their strong reactivity, photolytic
capabilities, adsorbent qualities resulting froraittextensive surface area and affinities
to various groups of chemicals, several types otewdiltration systems employ
nanoparticles made of metal oxide such as ironegxathc oxide, and titanium dioxide
[19]. The nanoparticles of iron have been utilitesheutralize colors in wastewater from
the textile, paint, and paper industries becaus¢heir potent adsorption power and
consistency in suspended media. Methylene bluenagithyl orange, two of the most
frequently used industrial dyes and those withgiteatest effects on the environment and
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human health, have recently been shown to be egtyeeffective in being adsorbed by
these NPs.

At the nanoscale, a nano zero valent iron (nZVIpais electron donor with a
negative reduction capacity. Sequestration is adg@ous because it allows for the
oxidation and reduction change of pesticides, amdororganic solvents, and poly
chlorinated biphenyls [20] , One of the substanoest frequently employed in pilot
research is nzZVI [21]. Trichloroethene, chromiunxédealent, nitrates cadmium, lead,
and DDT cleanup have all been successfully trewtiétal high cleaning percentages of
nzZVI [7].

2. Nanomaterials Based On CarbonA few examples of nhanoporous materials made from
carbon that demonstrate physical and chemical ctaistics which make them suitable
for water purification procedures to remove impastlike toxic heavy metals, fluorides,
textile dyes, or pharmaceutical products includegvated carbons, carbon nanotubes |,
which includes multi-walled and single-walled narmgs, graphene, and its oxide. For
instance, Mpouras et al. evaluated the hexavalemngum adsorption by multi-walled
and single-walled nanotubes in contamination otigdwater in their research from 2021
[22].

Carbonaceous nanoparticles are distinctive duehto fact they possess a
substantial surface area, an elevated degree ofopaiosity, excellent sorption
characteristics, and an environmentally friendIypstdution. In different configurations,
graphene, fullerene C540, MWCNTs (multi walled carlnanotubes), fullerene C60,
SWCNTSs and activated carbon nanoparticles arditiled [23].

Activating or functioning of nanomaterials madenfraccarbon also has extra
benefits, which are similar in other remediatiomplagations. CNTs (carbon nanotubes)
have currently risen in favor since they possesisngmoved capacity for adsorption than
granular activated carbon, graphene oxides, andohgre [24]. The field of
nanotechnology has advantages that decrease poliatithe air, including cleanup and
therapy, avoiding pollution, evaluation, and detertBy managing the temperature of
the reaction with the addition of water, it is fides to regulate the amount of functional
groups that contain oxygen on the outermost layegraphite oxide during the process
[25]. This material has been used to create amngasadetectors that function at varied
temperatures. Nanocomposites, which combine maatyres into a single new material,
may be created using carbon-based nanomaterialaddition to other types of
nanomaterials [26].

3. Nanomaterials Based On PolymersThe use of nanoparticles, nanocomposites, or NF
membranes, among other polymer nanotechnology-lgsterhs, might be used to purify
water [27]. More specifically, polymeric tiny menalmes are used for filtering out
undesirable nano particle from the watery stagecdgpyturing tiny particles within the
membrane's apertures and by chemically interaetitigthe pollutants and immobilizing
them. In this scenario, chitosan is a frequentlgdupolymer for the uncomplicated
solvent-based casting manufacturing facilities oF Nilters. The aforementioned
membranes are an innovation for washing textileridetnd repel electroneutral and
negative-charged colors more quickly than thoseh vpobsitively charged dye [28].
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Polyethersulfone membrane customized with graphdvWWCNTSs, or other polymers
have illustrated remarkable heavy metal and dystese in environments containing
water.

4. Silica-Based Materials: Silica-based nanoparticles possess a substanti@csuarea,
adaptable size of pores, and easily adjustablesesf to name only a few among the
multiple beneficial characteristics which rendegrthextremely adaptable [29]. Further,
because of these nanostructures' tendency foytatptocesses and the adsorption there
has been an increase in attention over the pasyéans for the elimination of harmful
substances from the gaseous phase and the puoificat polluted air [9]. Silica
nanoparticles may have their physical and chemibalracteristics upgraded through
surface alteration.

V. CONCLUSION

Environment is major source of our livelihood arestuction in it cause threat for all
organism that live in it .Disturbances in envirommis caused by human’s over exploitation.
Various process are done to protect these envirohnfi®@m contamination include
nanoremediation. There are many types that aremsgige for environmental remediation
i.e, Inorganic, organic, polymeric nanoparticles. etelection of nanoparticles depend on
particular pollutant and their efficiency on renethn is important for these full analysis of
type of contamination and their site is requiredvaiety of investigation is done to use
nanoparticles for application in environment reraéidn.

REFERENCES

[1] Masciangoli, T., & Zhang, W. (2003). Environmentdkechnologies. Environmental Science and
Technology, 37, 102-108.

[2] Vaseashta, A., Vaclavikova, M., Vaseashta, S.,i@&allG., Roy, P., & Pummakarnchana, O. (2007).
Nanostructures in environmental pollution detectimonitoring, and remediation. Science and Techgpolo
of Advanced Materials, 8(1-2), 47.

[3] Khan, F. I., & Ghoshal, A. K. (2000). Removal oflatile organic compounds from polluted air. Jourofl
loss prevention in the process industries, 13(8);:545.

[4] Ganie, A. S., Bano, S., Khan, N., Sultana, S., Ref)niZ., Rahman, M. M., ... & Khan, M. Z. (2021).
Nanoremediation technologies for sustainable reatiedi of contaminated environments: Recent advances
and challenges. Chemosphere, 275, 130065.

[5] Mukhopadhyay, R., Sarkar, B., Jat, H. S., Sharm&,.P& Bolan, N. S. (2021). Soil salinity undemechte
change: Challenges for sustainable agriculturefand security. Journal of Environmental Management,
280, 111736.

[6] Guerra, F. D., Campbell, M. L., Whitehead, D. C.A&xis, F. (2017). Tunable properties of functibna
nanoparticles for efficient capture of VOCs. Cheate$t , 2 (31): 9889-9894.

[7] Guerra, F. D., Smith, G. D., Alexis, F., & WhiteldedD. C. (2017). A survey of VOC emissions from
rendering plants. Aerosol Air Qual Res, 17: 209-217

[8] Corsi, I., Winther-Nielsen, M., Sethi, R., Punta, Bella Torre, C., Libralato, G., ... & Buttino, (2018).
Ecofriendly nanotechnologies and nanomaterialeforironmental applications: Key issue and consensus
recommendations for sustainable and ecosafe naediation. Ecotoxicology and Environmental Safety,
154, 237-

[9] Guerra, F. D., Attia, M. F., Whitehead, D. C., ahéxis, F. (2018). Nanotechnology for Environmental
Remediation: Materials and Applications. Molecu23, 1-23.

[10] Tratnyek, P. G., & Johnson, R. L. (2006). Nanotetbgies for environmental cleanup. Nano today, ,1(2)

44-48.
[11] Seewagen, C. L. (2020). The threat of global mer@ailution to bird migration: potential mechanisms
and current evidence. Ecotoxicology, 29(8), 1256712

Copyright © 2024 Authors Page | 97



[12]
[13]
[14]
[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]
[27]

(28]

[29]

Futuristic Trends in Chemical, Material Sciencebl&o Technology
e-ISBN:978-93-5747-885-4
lIP Series, Volume 3, Book 16, Part 2, Chapter 1
NANOTECHNOLOGY AN APPROACH IN “ENVIRONMENTAL REMEDATION”

Rita, K. (2012). Adsorption of dye eosin from aruaqus solution on two different samples of actitate
carbon by static batch method. Journal of WatepBe® and Protection, 4, 93-98.

Tchounwou, P. B., Yedjou, C. G., Patlolla, A. K.,Sutton, D. J. (2012). Heavy metal toxicity and the
environment. Molecular, clinical and environmeritadicology:environmental toxicology, 3,133-164.
Briffa, J., Sinagra, E., & Blundell, R. (2020). Hametal pollution in the environment and their
toxicological effects on humans. Heliyon, 6(9),4.-2

Hassaan, M. A., & El Nemr, A. (2020). Pesticidedlygmn: Classifications, human health impact,
extraction and treatment techniques. The Egyptiamnal of Aquatic Research, 46(3), 207-220.

Zhen, X., Liu, L., Wang, X., Zhong, G., & Tang, (2019). Fates and ecological effects of current-use
pesticides (CUPs) in a typical river-estuarine eystof Laizhou Bay, North China. Environmental
pollution, 252, 573-579.

Pandey, R., Jha, S. K., Alatalo, J. M., Archie, M., & Gupta, A. K. (2017). Sustainable livelihood
framework-based indicators for assessing climatengl vulnerability and adaptation for Himalayan
communities. Ecological indicators, 79, 338-346.

Masih, J., Masih, A., Kulshrestha, A., Singhvi, R.,Taneja, A. (2010). Characteristics of polycyclic
aromatic hydrocarbons in indoor and outdoor atmesplin the North central part of India. Journal of
hazardous materials, 177 (1-3), 190-198.

Aragaw, T. A., Bogale, F. M., & Aragaw, B. A. (2021ron-based nanoparticles in wastewater treatment
A review on synthesis methods, applications, andoral mechanisms. Journal of Saudi Chemical
Society, 25(8), 101280.

Stefaniuk, M., Oleszczuk, P., & Ok, Y. S. (2016gview on nano zerovalent iron (nZVI): from syntisesi
to environmental applications. Chemical Engineedagrnal, 287, 618-632.

Cheng, P., Zhang, S., Wang, Q., Feng, X., Zhands®, Y., & Wang, F. (2021). Contribution of nano-
zero-valent iron and arbuscular mycorrhizal furigphytoremediation of heavy metal-contaminated. soil
Nanomaterials, 11(5), 1264.

Mpouras, T., Polydera, A., Dermatas, D., Verdone &WVilardi, G. (2021). Multi wall carbon nanotube
application for treatment of Cr (VI)-contaminatedogndwater; Modeling of batch & column
experiments. Chemosphere, 269, 128749.

Matos, M. P., Correia, A. A. S., & Rasteiro, M. @017). Application of carbon nanotubes to immaiili
heavy metals in contaminated soils. Journal of Iganticle Research, 19, 1-11.

Luo, L., Peng, T., Yuan, M., Sun, H., Dai, S., & Wga L. (2018). Preparation of graphite oxide
containing different oxygen-containing functionalogps and the study of ammonia gas sensitivity.
Sensors, 18(11), 1-15.

Bannov, A. G., JaSek, O., Manakhov, A., Mérik, NNetas, D., & Zajékova, L. (2017). High-
performance ammonia gas sensors based on plasatedti@arbon nanostructures. IEEE Sensors Journal,
17(7), 1964-1970.

Scida, K., Stege, P. W., Haby, G., Messina, G&Garcia, C. D. (2011). Recent applications of carb
based nanomaterials in analytical chemistry: @itieview. Analytica Chimica Acta, 691(1-2), 6-17.
Abdelbasir, S. M., & Shalan, A. E. (2019). An oview of nanomaterials for industrial wastewater
treatment. Korean Journal of Chemical Engineer®tg,1209-1225.

Long, Q., Zhang, Z., Qi, G., Wang, Z., Chen, Y.danu, Z.-Q. (2020). Fabrication of Chitosan
Nanofiltration Membranes by the Film Casting Stggtdéor Effective Removal of Dyes/Salts in Textile
Wastewater. ACS Sustain. Chemistry and Enggineg8ngs12—-2522.

Shukla, S., Khan, R., and Hussain, C. M. (2020aridremediation,” in. The Handbook of Environmental
Remediation. Editor C. M. Hussain (London: The R@&@ciety of Chemistry).

Copyright © 2024 Authors Page | 98



