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Research Advances
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DOI: https://doi.org/10.52305/PJPJ7248

Activated Charcoal has proved to be one of the most promising environmentally
sustainable material for air, water, and soil remediation. Recently, activated
charcoal has also been explored for its use in several other domains including its
medicinal benéefits. Its superior performance as an adsorbent for controlling
contamination and recovery of important resources has led to the augmentation
of its applications across industries around the world. Activated charcoal is used
in water treatment plants for the exclusion of organic compounds, color, odour,
synthetic chemical compounds and antibiotics from wastewater. It proves to be a
futuristic substance in terms of health, resources, economy and environmental
sustainability.

This book presented focuses on the feasibility of the use of activated charcoal for
catering to several environmental problems, treatment of contaminants in the
environment, medical and biomedical industry, including its use in cosmetics.
This publication is an attempt to assemble the reported innovative methods
adopted using activated charcoal, applications of activated charcoal, along witt
the available patent studies and research analysis on the material. This book
predominantly proposes activated charcoal as a solution to the environmental
challenges encountered around the world. This work will help readers
understand, appreciate and recognize the wide spectrum utilization of activated
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charcoal in today’s context. The content of this book will facilitate the

development of innovative strategies and future research directions to attain
sustainability, with the use of this material. The book will be beneficial to
scientists, engineers, chemists and researchers in the academic and industrial
fields.

**Order the printed version and SAVE 50% on the e-book with Print+eBook.
Price indicated includes shipping**
Binding
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Hardcover v| & Clear

Publication Date: September 6, 2023
Status: Available
Page Count: 198 Pages
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Abstract

The effect of chemisorption of molybdenum atom (Mo) on single walled (8, 0) zigzag carbon nanotube (CNT) is
studied with band structure, density of state, charge transfer, charge isosurface and HOMO—-LUMO molecular orbitals.
The binding energy of chemisorption of molybdenum atom on carbon nanotube is found using band structure and
density of state. The molybdenum is strongly chemisorbed on carbon nanotube with binding energy range from 0.196
t0 0.906 eV. The band structure and density of states clearly illustrates the creation of extra states and reduction in the
band gap. The amount of charge transfer is found using mulliken population analysis and it is in the range from 0.508
to 0.603 electron depending upon site of chemisorption. The nature of bonding between molybdenum atom and
carbon atom of carbon nanotube is explained with molecular orbitals and the charge density analysis. It shows the

formation of sigma bond between Mo and carbon atoms.

e This is a preview of subscription content, login via aninstitution (2 to check access.

Access this chapter

C )

https://link.springer.com/chapter/10.1007/978-3-031-21572-8_1 211



https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-3-031-21572-8_1
https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-3-031-21572-8_1

12/30/24, 1:04 PM Chemisorption of Molybdenum Atom on Carbon Nanotube Using Density Functional Theory | SpringerLink

A Chapter EUR 29.95 v eBook EUR 234.33
Price includes VAT (India)

Available as PDF
Read on any device
Instant download

Own it forever

v Softcover Book EUR 279.99 v Hardcover Book EUR 279.99

Tax calculation will be finalised at checkout

Purchases are for personal use only

Institutional subscriptions >

Similar content being viewed by others

https://link.springer.com/chapter/10.1007/978-3-031-21572-8_1 3/M


https://www.springernature.com/gp/librarians/licensing/agc/ebooks

12/30/24, 1:04 PM Chemisorption of Molybdenum Atom on Carbon Nanotube Using Density Functional Theory | SpringerLink

Density functional calculations of DFT Theoretical Calculation of the Site Hydrogen adsorption of nitrogen-

nickel, palladium and cadmium Selectivity of Dihydroxylated (5, 0) doped carbon nanotubes

adsorption onto (10,0) single-walled Zigzag Carbon Nanotube functionalized with 3d-block

carbon nanotube transition metals

Article 10 )June 2019 Article 01December 2017 Article  01April 2015
References

1. CoifficJetal (2008) An application of carbon nanotubes for integrated circuit interconnects. International Society

for Optics and Photonics, Carbon nanotubes and associated devices

Book Google Scholar

2. Ali A, Parveen H (2006) Carbon nanotube interconnects for IC chips. Institute of Technology Massachusetts

Google Scholar

https://link.springer.com/chapter/10.1007/978-3-031-21572-8_1 4/11


https://doi.org/10.1117%2F12.799100
https://scholar.google.com/scholar_lookup?&title=An%20application%20of%20carbon%20nanotubes%20for%20integrated%20circuit%20interconnects&publication_year=2008&author=Coiffic%2CJ
https://scholar.google.com/scholar?&q=Ali%20A%2C%20Parveen%20H%20%282006%29%20Carbon%20nanotube%20interconnects%20for%20IC%20chips.%20Institute%20of%20Technology%20Massachusetts
https://link.springer.com/10.1007/s00894-019-4062-z?fromPaywallRec=true
https://link.springer.com/10.1134/S0036024417130155?fromPaywallRec=true
https://link.springer.com/10.1007/s12039-015-0831-0?fromPaywallRec=true

12/30/24, 1:04 PM Chemisorption of Molybdenum Atom on Carbon Nanotube Using Density Functional Theory | SpringerLink

3. Ebbesen T et al (1996) Electrical conductivity of individual carbon nanotubes. Nature 382(6586):54

Article CAS Google Scholar

4, Odom TW, Huang JL, Lieber CM (2002) Single-walled carbon nanotubes. Ann N-Y Acad Sci 960(1):203-215

Article CAS Google Scholar

5. Fuchs F et al (2015) Interaction between carbon nanotubes and metals: electronic properties, stability, and sensing.
Micro Electron Eng 137:124—129

Article CAS Google Scholar

6. Zhuang H, Zheng G, Soh A (2008) Interactions between transition metals and defective carbon nanotubes. Comput
Mater Sci 43(4):823—-828

Article CAS Google Scholar

/. Kim H-S et al (2007) Controllable modification of transport properties of single-walled carbon nanotube field
effect transistors with in situ Al decoration. Appl Phys Lett 91(15):153113

Article Google Scholar

https://link.springer.com/chapter/10.1007/978-3-031-21572-8_1 5/11


https://doi.org/10.1038%2F382054a0
https://link.springer.com/articles/cas-redirect/1%3ACAS%3A528%3ADyaK28XjvFCktbo%253D
https://scholar.google.com/scholar_lookup?&title=Electrical%20conductivity%20of%20individual%20carbon%20nanotubes&journal=Nature&volume=382&issue=6586&publication_year=1996&author=Ebbesen%2CT
https://doi.org/10.1111%2Fj.1749-6632.2002.tb03035.x
https://link.springer.com/articles/cas-redirect/1%3ACAS%3A528%3ADC%252BD38XktV2nu7s%253D
https://scholar.google.com/scholar_lookup?&title=Single-walled%20carbon%20nanotubes&journal=Ann%20N-Y%20Acad%20Sci&volume=960&issue=1&pages=203-215&publication_year=2002&author=Odom%2CTW&author=Huang%2CJL&author=Lieber%2CCM
https://doi.org/10.1016%2Fj.mee.2015.02.003
https://link.springer.com/articles/cas-redirect/1%3ACAS%3A528%3ADC%252BC2MXisFequ78%253D
https://scholar.google.com/scholar_lookup?&title=Interaction%20between%20carbon%20nanotubes%20and%20metals%3A%20electronic%20properties%2C%20stability%2C%20and%20sensing&journal=Micro%20Electron%20Eng&volume=137&pages=124-129&publication_year=2015&author=Fuchs%2CF
https://doi.org/10.1016%2Fj.commatsci.2008.01.071
https://link.springer.com/articles/cas-redirect/1%3ACAS%3A528%3ADC%252BD1cXhtFOksrrK
https://scholar.google.com/scholar_lookup?&title=Interactions%20between%20transition%20metals%20and%20defective%20carbon%20nanotubes&journal=Comput%20Mater%20Sci&volume=43&issue=4&pages=823-828&publication_year=2008&author=Zhuang%2CH&author=Zheng%2CG&author=Soh%2CA
https://doi.org/10.1063%2F1.2798590
https://scholar.google.com/scholar_lookup?&title=Controllable%20modification%20of%20transport%20properties%20of%20single-walled%20carbon%20nanotube%20field%20effect%20transistors%20with%20in%20situ%20Al%20decoration&journal=Appl%20Phys%20Lett&volume=91&issue=15&publication_year=2007&author=Kim%2CH-S

12/30/24, 1:04 PM Chemisorption of Molybdenum Atom on Carbon Nanotube Using Density Functional Theory | SpringerLink
8. Wu X, Zeng XC (2006) Adsorption of transition-metal atoms on boron nitride nanotube: a density-functional
study. ] Chem Phys 125(4):044711

Article Google Scholar

Q. ZhangYetal (2000) Metal coating on suspended carbon nanotubes and its implication to metal—tube interaction.
Chem Phys Lett 331(1):35—41

Article CAS Google Scholar

10. Bezryadin A, Lau C, Tinkham M (2000) Quantum suppression of superconductivity in ultrathin nanowires.
Nature 404(6781):971

Article CAS Google Scholar

11. Mananghaya MR, Santos GN, Yu D (2017) Nitrogen substitution and vacancy mediated scandium metal
adsorption on carbon nanotubes. Adsorption 23(6):789—797. https://doi.org/10.1007/s10450-017-9901-6

Article CAS Google Scholar

12. Mananghaya M et al (2012) Theoretical investigation on single-wall carbon nanotubes doped with nitrogen,
pyridine-like nitrogen defects, and transition metal atoms. ] Nanomater 2012:62

https://link.springer.com/chapter/10.1007/978-3-031-21572-8_1 6/11


https://doi.org/10.1063%2F1.2218841
https://scholar.google.com/scholar_lookup?&title=Adsorption%20of%20transition-metal%20atoms%20on%20boron%20nitride%20nanotube%3A%20a%20density-functional%20study&journal=J%20Chem%20Phys&volume=125&issue=4&publication_year=2006&author=Wu%2CX&author=Zeng%2CXC
https://doi.org/10.1016%2FS0009-2614%2800%2901162-3
https://link.springer.com/articles/cas-redirect/1%3ACAS%3A528%3ADC%252BD3cXotlCktbk%253D
https://scholar.google.com/scholar_lookup?&title=Metal%20coating%20on%20suspended%20carbon%20nanotubes%20and%20its%20implication%20to%20metal%E2%80%93tube%20interaction&journal=Chem%20Phys%20Lett&volume=331&issue=1&pages=35-41&publication_year=2000&author=Zhang%2CY
https://doi.org/10.1038%2F35010060
https://link.springer.com/articles/cas-redirect/1%3ACAS%3A528%3ADC%252BD3cXjtFygtr0%253D
https://scholar.google.com/scholar_lookup?&title=Quantum%20suppression%20of%20superconductivity%20in%20ultrathin%20nanowires&journal=Nature&volume=404&issue=6781&publication_year=2000&author=Bezryadin%2CA&author=Lau%2CC&author=Tinkham%2CM
https://doi.org/10.1007/s10450-017-9901-6
https://link.springer.com/doi/10.1007/s10450-017-9901-6
https://link.springer.com/articles/cas-redirect/1%3ACAS%3A528%3ADC%252BC2sXht1yltLrI
https://scholar.google.com/scholar_lookup?&title=Nitrogen%20substitution%20and%20vacancy%20mediated%20scandium%20metal%20adsorption%20on%20carbon%20nanotubes&journal=Adsorption&doi=10.1007%2Fs10450-017-9901-6&volume=23&issue=6&pages=789-797&publication_year=2017&author=Mananghaya%2CMR&author=Santos%2CGN&author=Yu%2CD

12/30/24, 1:04 PM Chemisorption of Molybdenum Atom on Carbon Nanotube Using Density Functional Theory | SpringerLink

Article Google Scholar

13. Segall MD etal (2002) J Phys: Condens Matter 14:2717

CAS Google Scholar

14. Clark SJetal (2005) Z Kristallogr 220:567

Article CAS Google Scholar

15. Engel E, Keller S, Dreizler RM (1996) Phys Rev A 53:1367

Google Scholar

16. Perdew JP, Burke K, Ernzerhof M (1996) Phys Rev Lett 28:3865

Article Google Scholar

1'/. Deb]J, Paul D, Sarkar U, Ayers PW (2018) Characterizing the sensitivity of bonds to the curvature of carbon
nanotubes. ] Mol Model 24(9):1-11. https://doi.org/10.1007/s00894-018-3793-6

Article CAS Google Scholar

https://link.springer.com/chapter/10.1007/978-3-031-21572-8_1 7M


https://doi.org/10.1155%2F2012%2F104891
https://scholar.google.com/scholar_lookup?&title=Theoretical%20investigation%20on%20single-wall%20carbon%20nanotubes%20doped%20with%20nitrogen%2C%20pyridine-like%20nitrogen%20defects%2C%20and%20transition%20metal%20atoms&journal=J%20Nanomater&volume=2012&publication_year=2012&author=Mananghaya%2CM
https://link.springer.com/articles/cas-redirect/1%3ACAS%3A528%3ADC%252BD38XivFGrs7c%253D
https://scholar.google.com/scholar_lookup?&title=&journal=J%20Phys%3A%20Condens%20Matter&volume=14&publication_year=2002&author=Segall%2CMD
https://doi.org/10.1524%2Fzkri.220.5.567.65075
https://link.springer.com/articles/cas-redirect/1%3ACAS%3A528%3ADC%252BD2MXmsVSitbk%253D
https://scholar.google.com/scholar_lookup?&title=&journal=Z%20Kristallogr&volume=220&publication_year=2005&author=Clark%2CSJ
https://scholar.google.com/scholar?&q=Engel%20E%2C%20Keller%20S%2C%20Dreizler%20RM%20%281996%29%20Phys%20Rev%20A%2053%3A1367
https://doi.org/10.1103%2FPhysRevLett.77.3865
https://scholar.google.com/scholar_lookup?&title=&journal=Phys%20Rev%20Lett&volume=28&publication_year=1996&author=Perdew%2CJP&author=Burke%2CK&author=Ernzerhof%2CM
https://doi.org/10.1007/s00894-018-3793-6
https://link.springer.com/doi/10.1007/s00894-018-3793-6
https://link.springer.com/articles/cas-redirect/1%3ACAS%3A528%3ADC%252BC1cXhsFOqsL7M
https://scholar.google.com/scholar_lookup?&title=Characterizing%20the%20sensitivity%20of%20bonds%20to%20the%20curvature%20of%20carbon%20nanotubes&journal=J%20Mol%20Model&doi=10.1007%2Fs00894-018-3793-6&volume=24&issue=9&pages=1-11&publication_year=2018&author=Deb%2CJ&author=Paul%2CD&author=Sarkar%2CU&author=Ayers%2CPW

12/30/24, 1:04 PM Chemisorption of Molybdenum Atom on Carbon Nanotube Using Density Functional Theory | SpringerLink

18. Tontapha S, Morkot N, Ruangpornvisuti V, Wanno B (2012) Geometries and stabilities of transition metals doped
perfect and stone-wales defective armchair (5, 5) boron nitride nanotubes. Struct Chem 23:1819—-1830

Article CAS Google Scholar

Acknowledgement

This research was carried out in Ismail Yusuf college laboratory.

Authorinformation

Authors and Affiliations
Department of Physics, Chikitsak Samuha’s Sir Sitaram and Lady Shantabai Patkar College of Arts and Science and

V.P. Varde College of Commerce and Economics, Mumbai University, Mumbai, India

Sangeeta A. Nirmal

The Institute of Science, Dr. Homi Bhabha State University, Mumbai, India
M. R. Sonawane

The Institute of Science, Nagpur, India
R. G. Atram

Correspondingauthor

https://link.springer.com/chapter/10.1007/978-3-031-21572-8_1 8/11


https://link.springer.com/doi/10.1007/s11224-012-9988-z
https://link.springer.com/articles/cas-redirect/1%3ACAS%3A528%3ADC%252BC38XhsFyitr7P
https://scholar.google.com/scholar_lookup?&title=Geometries%20and%20stabilities%20of%20transition%20metals%20doped%20perfect%20and%20stone-wales%20defective%20armchair%20%285%2C%205%29%20boron%20nitride%20nanotubes&journal=Struct%20Chem&volume=23&pages=1819-1830&publication_year=2012&author=Tontapha%2CS&author=Morkot%2CN&author=Ruangpornvisuti%2CV&author=Wanno%2CB
UseR
Highlight


12/30/24, 1:04 PM Chemisorption of Molybdenum Atom on Carbon Nanotube Using Density Functional Theory | SpringerLink

Correspondence to Sangeeta A. Nirmal .
Editorinformation

Editors and Affiliations
I. I. Vorovich Institute of Mathematics, Mechanics and Computer Science, Southern Federal University, Rostov-on-

Don, Russia

Ivan A. Parinov

Department of Microelectronic Engineering, National Kaohsiung University of Science and Technology, Kaohsiung,

Taiwan
Shun-Hsyung Chang

Don State Technical University, Rostov-on-Don, Russia

Arkady N. Soloviev

Rights and permissions

Reprints and permissions

Copyrightinformation

© 2023 The Author(s), under exclusive license to Springer Nature Switzerland AG

https://link.springer.com/chapter/10.1007/978-3-031-21572-8_1 911


mailto:sangeetakanojia@gmail.com
https://s100.copyright.com/AppDispatchServlet?publisherName=SpringerNature&orderBeanReset=true&orderSource=SpringerLink&title=Chemisorption%20of%20Molybdenum%20Atom%20on%20Carbon%20Nanotube%20Using%20Density%20Functional%20Theory&author=Sangeeta%20A.%20Nirmal%2C%20M.%20R.%20Sonawane%2C%20R.%20G.%20Atram&contentID=10.1007%2F978-3-031-21572-8_1&copyright=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Switzerland%20AG&publication=eBook&publicationDate=2023&startPage=3&endPage=13&imprint=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Switzerland%20AG

12/30/24, 1:04 PM

About this paper

Cite this paper

Chemisorption of Molybdenum Atom on Carbon Nanotube Using Density Functional Theory | SpringerLink

Nirmal, S.A., Sonawane, M.R., Atram, R.G. (2023). Chemisorption of Molybdenum Atom on Carbon Nanotube Using Density

Functional Theory. In: Parinov, I.A., Chang, SH., Soloviev, A.N. (eds) Physics and Mechanics of New Materials and Their Applications.

Springer Proceedings in Materials, vol 20. Springer, Cham. https://doi.org/10.1007/978-3-031-21572-8_1

.RISY [ENWY .BIBX

DOI
https://doi.org/10.1007/978-3-031-
21572-8 1

Print ISBN
978-3-031-21571-1

Publish with us

Policies and ethics (2

https://link.springer.com/chapter/10.1007/978-3-031-21572-8_1

Published
29 January 2023

Online ISBN
978-3-031-21572-8

Publisher Name
Springer, Cham

eBook Packages

Chemistry and Materials Science

Chemistry and Material Science (RO)

10/11


https://citation-needed.springer.com/v2/references/10.1007/978-3-031-21572-8_1?format=refman&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-21572-8_1?format=endnote&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-21572-8_1?format=bibtex&flavour=citation
https://link.springer.com/search?facet-content-type=%22Book%22&package=11644&facet-start-year=2023&facet-end-year=2023
https://link.springer.com/search?facet-content-type=%22Book%22&package=43709&facet-start-year=2023&facet-end-year=2023
https://www.springernature.com/gp/policies/book-publishing-policies

12/30/24, 1:04 PM Chemisorption of Molybdenum Atom on Carbon Nanotube Using Density Functional Theory | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-031-21572-8_1 11/11



12/30/24, 1:10 PM Multidisciplinary Research Book Vol. 4 written by 6 chapters in the book. #hariharan23900 #heduna by hariharan23900 - Issuu
M . . .
@ ISSUU Q_ Find creato Read Features w Use Cases v Learn v Pricing Log in

Advertisement

https://issuu.com/hariharan23900.com/docs/52_-56_swranjali_pub_book_ 1/7


https://issuu.com/
https://issuu.com/pricing
https://issuu.com/signin
https://issuu.com/signup?referrer=header

12/30/24, 1:10 PM Multidisciplinary Research Book Vol. 4 written by 6 chapters in the book. #hariharan23900 #heduna by hariharan23900 - Issuu

Chapler - 6 80

Molecular Complexes of Peraguat (Pq) with Anionic Metel Complexes
CONTENT

Dr. T. Choron Singh

Chapler - 7 92

“A Study on Customer's Brand Preferance in Relation to Vivo Smart

Phones In Postcovid-19 Sitvation™

Dr, Kophain K, Bojpayee & N, Horibaran

Chapler 2

Chapler - 8 12
Bismuth-Bosed Nanoparticles s photecatalytic Materlals Phytochemistry-; An Overview
Chapter-3 32 Chapler - 9 122
“A Study on Consumer Behaviour Towards Online Shopping In Dindigul,

y Tomilnady” “Corona Infection and Its Associated Immune Pathways® N
\< N. Horihoron & Kapoin K. Bojpayee oo Vellcieamy >/
S “ mﬂ;:ﬂ of Post-Horvest P wmm‘f

Comporative siudy of structurol ond Electricol conductivity studies of iiegroted Monogement orvest Pothagems v
pure PVA and PVA doped with Malonic and Succinic odd polymer g
Electrolytes Modhu Proskosh Srvossevo
K. Alokonandona Chapler - 11 159
“A Study on The Impact of Covid-19 Situation of Email Marketing in
Chapler - § 61 Tamil Nady"
“Impact of Awareness on Green Morketing in Environment Monagement
On Current Scenarlo” N, Hariharan & Dr, Kaptoin K, Bajpayse
Dr. Koptow K. Bojpoyes & N. Horiberon
X x

10-11/ 242

https://issuu.com/hariharan23900.com/docs/52_-56_swranjali_pub_book_ 217


https://issuu.com/hariharan23900.com
UseR
Highlight


12/30/24, 1:10 PM Multidisciplinary Research Book Vol. 4 written by 6 chapters in the book. #hariharan23900 #heduna by hariharan23900 - Issuu

. Advertisement
TUI T SLUUG TS O WU Uy UG GO IV U . Create a flipbook

Multidisciplinary Research Book Vol. 4 written by 6
chapters in the book. #hariharan23900 #heduna

Published on Nov 12,2022

hariharan23900

HEDUNA

Multidisciplinary Research Book Vol. 4 in the book i
written 6 chapters theay are ,,, Chapter-

“A Study on Consumer Behaviour Towards Online...

See more Vv

More from hariharan23900

https://issuu.com/hariharan23900.com/docs/52_-56_swranjali_pub_book_ 317


https://issuu.com/hariharan23900.com
https://issuu.com/hariharan23900.com
https://issuu.com/signup?referrer=reader
https://issuu.com/hariharan23900.com
https://issuu.com/hariharan23900.com

12/30/24, 1:10 PM

OXFAA UNIVERSITY

RENAISSANCE FOR EDUEATION

Bngiomal Conderk.
Oy Bate« Mipta | Lagos - Migaris | Nevatata | Coonts - Burops
Mo b | -

Date : 01,11,2092
MEMORANDUM
To - Mrflis/ Mrs. . HARIHARAN
Hom by : Awand Selection Committe « Cixiaa University
Dute : 18t November , 2022

Greetings from Oatas University
Sub-: Pegarding the * Hongeary Doctorate Awvard * ( Honoris Causa |
Congratulations!!

Thet Aweard Sebection Commiibes and the Advisony Board of the Ofaa University has socepted
YOUF nominaticn snd we fesl inmenmsely proud 1o snnounce that you have been rominated
and shortirsted

Hanorary Boctorate Award Category: DOCTOR OF EGUCATION

Thet sward ceremony will e held 8 Naeada Gana Sabha, Chennai on Wednesday 16th
Pioverniber, 2022 Taming: 11.00am to 2,00 gn

Wishing yow all the best..
Dr. BO. NALLAMANI

Founder & Director
OXFAA UNIVERSITY

Aear. Sevyn Wit T | g, TN 4124 | @ G0 P [t Ay - et O
P, BCHDAT

AN |

selected for honorary doctorate ...
November 12,2022

Multidisciplinary Research Book Vol. 4 written by 6 chapters in the book. #hariharan23900 #heduna by hariharan23900 - Issuu

OXFAA UNIVERSITY

RENAISSANEE FOR EBUEATION

Ragional Canlee.:
e St Migesa | Lagos - Hgaris | Mevatuta | Connia - Gosnpe
P )

Date - 01.11,2022

Hom bry : Award Selection Gommittes  Orfas Usiversity
Date : 181 November , 2022

Greating from Outas University

Sub-: Regarding the * Honcesry Doctorate Award = [ Honoris Causa |

Congratulationsii

Thet Aweied] Sedec Lice Comemiltee and he Atvisory Board of (e Oafaa Unieersily his acoepted
yeur nominaticn snd we feel Enmensely proud to snnounce hat you have been romanated
and shortlisted

Hanorary Doctorabe Award Cabegory : DOCTOR OF EDUCATION

Thet gward cenemony will e held 30 Naeads Gana Sathe, Chennai on Wednesday L 6in
Movemiber, 2022 Timing: 11.00am 10 2,00 pm

Wishing you all the best.
Or. BO. NALLAMAN|

Founder & Director
CXFAL UNIVERSITY

O 0 2504 o (¥ e
Irsarumond ducessnaon Foruen | UE ) agd. HACHDAT < Insrassora s iy broasion
Gt O L | B gl RGN | 1 - 8 ) 1 4 et
An | b

honorary doctorate conformatio...

November 5, 2022

https://issuu.com/hariharan23900.com/docs/52_-56_swranjali_pub_book_

Multidisciplinary

Research Book
Vol. 4

Dr. Kaptain K. Bajpayee
Principal
Centre for Research in Ethnoe and Medico Botany
M.G. College. Marhpura, Kannauj-209723 India

Dr. Mohd Ashaq Malik
Sr. Assistant Professos, Department of Botany,
Govt. PG College Rajouri, J&K, India

Dr. Madhu Prakash Srivastava
Assistant Professor, Department of Botany,
Maharishi University of Information Technology,
Lucknow UP, India

R

Address: No -1-B, Sector 108, Vasundhara Sector 10,
Dioivi - 01012, Babend Vanasthali Public Schoal
E-mail: swaranjalipublication @gmail.com
‘Website: swaranjalipublication com
Contact ho, +91-5810749640/57001 24880

MULTIDISCIPLINARY RESEARCH ...

October 3,2022

CYBER CRIME
AND CYBER LAWS
IN INDIA

EDITOR-IN-CHIEF
DR, DILIPKUMAR A, ODE

ASSOCIATE EDITORS COHEDITORS:
ABHISHEK SHARMA P. VOGESHRUMAR A ODE
DR. AYAM DAS GUPTA DR.BIRAJLAKSHMI GHOSH
KHWAIRAKPAM GOUTAM SINGH N, RENUKA

CYBER CRIME AND CYBER LAW ...
April 21,2022

417


https://issuu.com/hariharan23900.com/docs/confer_letter_-38_1_
https://issuu.com/hariharan23900.com/docs/confer_letter_-38
https://issuu.com/hariharan23900.com/docs/file
https://issuu.com/hariharan23900.com/docs/50_cyber_crime_law_book_

12/30/24, 1:10 PM

st S e P e e i 4 b b 551 g s

International Journal of Research Publication and Reviews
Joursal homepage: www_ijrpr.com ISSN 1582-7421

Am Amalysis on Security and Priviey Awareness on 1-Phone and
Android Mabile Users

AL Ponsarhps'. N. Neviharan’

ABCLT THIE | FRHISES

et et g b e £ ey e, 39

An Analysis on Security and Priv...

February 2,2022 .
Advertisement

Read more

https://issuu.com/hariharan23900.com/docs/52_-56_swranjali_pub_book_

Multidisciplinary Research Book Vol. 4 written by 6 chapters in the book. #hariharan23900 #heduna by hariharan23900 - Issuu

A study on electric vehicles chal...
February 2,2022

A Research on Tata Motors Covi...

February 2,2022 .
Advertisement

Customer Satisfaction towards ...
February 2,2022

5/7


https://issuu.com/hariharan23900.com/docs/33_i_phone_and_android_privacy_paper
https://issuu.com/hariharan23900.com/docs/27_and_28_full_book_
https://issuu.com/hariharan23900.com/docs/30_31_full_book_
https://issuu.com/hariharan23900.com/docs/32_airtel_and_vodafone_paper_

12/30/24, 1:10 PM Multidisciplinary Research Book Vol. 4 written by 6 chapters in the book. #hariharan23900 #heduna by hariharan23900 - Issuu

Advertisement Advertisement

Advertisement

https://issuu.com/hariharan23900.com/docs/52_-56_swranjali_pub_book_ 6/7



12/30/24, 1:10 PM Multidisciplinary Research Book Vol. 4 written by 6 chapters in the book. #hariharan23900 #heduna by hariharan23900 - Issuu

Issuu converts static files into: digital portfolios, online yearbooks, online catalogs, digital photo albums and more. Sign up and create
your flipbook.

©

Issuu Inc.

Create once,
share everywhere.

Issuu turns PDFs and other files into interactive flippbooks and engaging content for every channel.

[% English v J
Company Issuu Platform

About us Content Types

Careers Features

Plans & Pricing Flipbook

Press Industries

Blog

https://issuu.com/hariharan23900.com/docs/52_-56_swranjali_pub_book_ 717


https://issuu.com/solutions/design/portfolio
https://issuu.com/solutions/education/yearbook
https://issuu.com/solutions/marketing/digital-catalog
https://issuu.com/solutions/flipbooks/photo-album
https://issuu.com/flipbook
https://issuu.com/about
https://issuu.com/careers
https://issuu.com/pricing
https://issuu.com/press
https://issuu.com/blog
https://issuu.com/solutions
https://issuu.com/features
https://issuu.com/flipbook
https://issuu.com/industry

LG CARE Listed Journal

b ducation and Society Special 1ssu
ISSN: 22178-0804

{ Sovpoy T EETH )

Fducation and Society
Since 1977

The Ouarterly dedicated 1o Fducation throneh Social Development and

Sochal Dovelogiment thromgh dpeatinn

Special Issue on the theme of

“Indiaa 787
February 2023

(Special Issige-1/ Yolume-1}

(NDIAN INSTITUTE OF EDUCATION

128/2. 1. P. Naik Path, Kothrud, Pune - 411 038



UseR
Highlight


Fenchiam Tostitute of Faduention

Edbimeation uml Societs

Speseral Fanoe oo e gleme of Indiaia 758
CvEisl Bam oir il Waimmal Seaibanl erciniaed b Flan shi

Lommem o il Setcmoe Collepe ek gimiiosle oe (1L Tl TR S 1

Prof 1, P, Nadl s I € hitrs ™ot
Fommigder o Hhe Insiiime

Mr, Sanjeey 5 Sharma
Adtmini=rraon

Falitervinl Bhogrl:
Dy Prakishi B Satavi, Exceutive Fdiin
Mrs: Shioalagn £X Sawat, Sa R

Conest Filitor:
R P T
e % 5 Nlhibakn

LA = LRl )

Puhlisher:
Indinm Tnsgerae o Edoeation
P Sk Pathe Kethrd, Pune: 18

Conbmer S bars: SRS | 50kl | i
Weeh-shie: www [gpune,org
Enaail: educitionmixhsmeioiy 1T @umm Leon, 1 s PR e oo

duiabien gl =ssei, B edinggd ol Ty ool prinaes) amd
Indfine lmeriyioe ol 1 dention, Pise M ois priwigond i |.|-..|| Siudiar, 1-11 Digagis
N ITEA, o8 mo [0 Beehrid Indusirnd Sww sothend M 5% [ ikl
1r, Doy wang b bkl Dbl Frstdiane ol Fobuesliong 1 19 Mook Pt Kot

(RS T 1 T RR R TR nol cevme s minye SN | i ek m
prersonnn] ol wxpedtive scihoam, The odite edizonia) el 1 Al vl
Fist A saimai " =0 g,

e — e —

Edverton w Rociely Spece! lssun:|, Vokened Falinany NI LG LAHE Litar Joumis 155, 2278



e

- e
e |

i omrent

Titlea Paes ™
1. o St AT ST s
o, T T
3w ATE Hii [mmﬁﬁtﬂ'qaﬁmﬂwmmmﬂuﬁﬂﬁmu:q1m
Foremmer e e i
=, o R AL #, #F T
3, st eI AT TR nin
ot Ty Ana frqpn - T
4, W o T e TR IR
ot oram Fanma A
. TR AT T SR ST s T A5
vt e T s, = g Ftd A1
6. Exploring of Agro-Tourism Protentinl fone im Satara Disirict ik
[Br. A G Nimsss
2. Ympact of Covid 19 0n Agrieuliure Secior in Sangli Distriet k49
Dr. Appasiwh Shemnrad Sk
8, Challenges of 10T Aduptinn o Fostor Undia’s MSME Foasystem 154
por, Ashol I* Jadhay. Dr Teqpd |, Slobatekar, Th [ pjasivee T Wk ivekoal
4, Trends in Cropping. Praduetien amd ¥iehd Pattern in Maharashiva ol
Prof (Dr.| Santesh Kadam, M Sl Shashikim
_l'-_—l..—l'-_..l__" e i———— e i i 1

L, A Stady on Relationship hetween Holes of College Auwthoritics and Joh
Sarisfaction of Sockal Work Ealucators
Dt Roshan Caibs

11, The Study of Changing pattern of Land Use and Land Caver in Sulilgpar
Distric
e 0.5 Harwalkar

nTi

I

K75

B fuaction i Sty (Snecim dssuni| om0 i J0E1) \NEG CARE iated Joues jeEN 77 F- SR




Sl e

e S — = me= T H

AL A Sty o Sustalnability of Farmers Producers Comgany with refi
Alsdangady HFI'C Karnataka
[, Rapathe B, Dr. Prachi Beriwala

350 Review on Collision of Industrialization an Fuviconment with Speciol
Welerenees o karnatika Ji2
Baukeshy HE: Beal P Pasechivanh

M, Limkieges of Foad Secarityin Dadim: An Overview 17
Manshs Sharma

X5, A Beuedy an Farm Mechanieation Trend in Maharashiva &3
S st Fradiphemaor Hake, D Mres, Panl Shakunml 5,

i|.|.!:|.:..

_|||II-|||"ri

e

-

wme . Saotelry FELT) UET TERE | ey



UseR
Highlight


AEROBIOLOGY,
ALLERGY and

IMMUNOTHERAPY

Editor
Dr. Jayshree Thaware




The resy
conclusions reach

is entirely tl

sonsibility for facts stated, hp.lll'l'l('ﬂl expressed op
d and plagiarism, if any, in this book
sat of the author(s), Neit her the publisher noy the
oditor will be responsible for them whatever,

ISBN : 978-81-19708-46-8

Copyright : Editor
Edition : 2025

Published by

ABS Books

Publisher and Exporter

B-21, Ved and Shiv Colony, Budh Vihar
Phase-2, Delhi - 110086

@ : 4919999868875, +919999862475
>4 : absbooksindia@gmail.com
Website : www.absbooksindia.com

PRINTED AT
Trident Enterprise, Noida (UP)

Overseas Brancheg

ABS Books

Publisher and Exporter

Yucai Garden, Yuhua Yuxiy
Community, Chenggong
District, Kunming City,
Yunnan Province -650500
China

ABS Books

Publisher and Exporter

Microregion Alamedin-1
59-10 Bishek, Kyrgyz
Republic- 720083
Kyrgyzstan

__./

All rights reserved. Unauthorized reproduction, distribution, or transn?l&'ﬁm
_ lcation, in any form or by any means, electronic, mechanic
recording, or otherwise, is strictly prohibited without prior written per
Requests for permission should be addressed to the Ed
piracy or infringement of copyrighted ma
lease support the protection of intellectual prop

of this publ

copyright holder,
discourage involvement in
the author's rights, P

authorized editions,

= R AR

of any Py‘

n
yinde
al, phOWOCPy

mission Iy
itor. W¥¢

: prmit
terials, a8 A b ainité
erty by only ¢

Aerobiology, Allergy and Immunotherapy

By : Dr. Jayshree S, Thaware

DEDI

Smt. Trive
A

Adit:




. e ‘I,I Of
Monitoring and Forecasting

6 Acrohinlosi““' Urban Environments 79
Allergenic Pollen it
3 Dk
Dr. Rashni Jacha : ; and its
Monitoring Environment For Bioparticles 96
oni > M iz
3 significance in public Health
Dr. Prajakta Dhole
section : Il y
Bioinformatics, Nanotechnology and Aerobiology
g  AnOverview of Bioinformatics Tools and Resources 1o
in Allergy Studies
Dr. Prachi Samarth
9  Nanotechnology and Aerobiology: Implications
and Novel Approaches 116
Dr. Vaishali Charjan & Dr. Samiksha A. Karambhe
101 In Vitro Analysis of LuxS Gene From Probiotic
Bacteria Using Bioinformatic Tools 127
Dr. Sarita Tiwari. Dr _
r. oarita Tiwari, Dr. Sandhya Moghe & Hitasha Jangade
Section : |V
Plant Disease :
Forecasting and Integrated Disease
Management
141
161

|
3 Atmospher‘ic Aeroy

14

15

16

17

18

19

20

nvironment
Anamike Singh, Dy Sn

Aemallcrgens and t
Health: Approaches,

Dr. Dolqg Boral & py. S

Bio-Aeroso] Allerg
Brief Review

Dr. Neetu Yaday

Allergic (Atopic) Dj
Diagn

Allergic (Atopic) Di
Diagnosis and Thera

Dr. Shubhamoy Ghosh

Bio Allergens Conc
Allergy

Dr. Jayshree Thaware

Allergy al

Allergy and Immuno
Sudarshan E. Behere &
Biochemical Basis of
Dr. Shalini Chahande

Advancements in Al
Diagnosis and Ther:

Seema Jawade & Rajni


UseR
Highlight


its

ns

tic

ade

ase

on

96

107

116

127

141

14

16

17

18

19

20

Atmospheric Aerosols Impact on Health and
Environment 178

Anamika Singh, Dr. Sneha Singh & Avantika Srivastava

Aeroallergens and their Potential Effects on Human
Health: Approaches, Advances and Perspectives 194

Dr. Dola Boral & Dr. Sandip More

Bio~Aerosol Allergen and Control Measures: A
Brief Review 200

Dr. Neetu Yadav

Section : VI

Allergic (Atopic) Diseases: New Developments in
Diagnosis and Therapy

Allergic (Atopic) Diseases: New Developments in
Diagnosis and Therapy

Dr. Shubhamoy Ghosh & Dr. Indrani Halder

21

Bio Allergens Concerning Hypersensitivity and
Allergy 240

Dr. Jayshree Thaware

Section VII
Allergy and Immunotherapy

Allergy and Immunotherapy 253
Sudarshan E. Behere & Dr. Pravin S. Kawtikwar

Biochemical Basis of Allergy and Inmmunotherapy 274
Dr. Shalini Chahande

Advancements in Allergic Diseases: Innovations in

87
Diagnosis and Therapy

Seema Jawade & Rajnikant Borkar




Contents

Message Uil
Foreward ix
Acknowledgement Xl
Preface xiii
Editorial XU
Section : |
Experimental, Environmental, and Applied
Aerobiology

Aerobiology, Its Key Branches and Future Aspects:

A Brief Review :
Dr. Kalpana Ghoshal

Fungal Exposure in Indoor Environment: Health
Hazards and Management 21
Dr. Pampa Chakraborty

Host-Pathogen Interrelationship for Pathogenic 5

Fungi

Section : Il
Air Monitoring and Sampling

Aerobiological Monitoring & Sampling Techniques 64

Dr. Archana Sawane



UseR
Highlight


