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T Aboutthe book | |

This book is written according to the latest NEP 2020 syllabus for FYUG  (Four
Year Under Graduate course) for all BSc. Core and for their skill enhancement course
(SEC). All the topics including practicals have been portrayed very concisely and to the
point. At the end of the book, sample questions are also included. The topics of the
chapters incorporated in the book have been touched to the point and described in 2
detailed manner so that it becomes easier for the students to grab the contents of
syllabus.

Salient features of the book:

* Concise and to the point discussion

* Simple language and syllabus-oriented discussion
* Inclusion of practicals as per syllabus

* Multple choice questions and answers

* Sample questions

Dr. Monmi Saikia M.Sc, Ph.D. B.d., SET 1 s

Dr. Monmi Saikia is currently working as an Assistant Professor in the Department
of Chemistry, Eastern Karbi Anglong Gpllege, Karbi Anglong, Assam. She has
completed her M.Sc. from Dibrugarh University, Assam, and Ph.D. from Gauhat
University, Assam. She has a number of articles in peer-reviewed international journals
and authored 2 few book chapters. She has approximately 10 years of teaching and
research experience in various colleges and Universities.

Priyanka Barua, Ph.D, NET(JRF), GATE

Priyanka Barua is currently employed as Assistant Professor (AdHoc) in the
Department of Chemistry, Handique Girls’ College, Guwahati. She has completed her
BSc. degree from Cotton University (erstwhile Cotton College) Guwahati, She pursued
her M.Sc and Ph.D degree from Department of Chemistry, Gauhati University. She has
2 number of pecr-reviewed articles in reputed journals and authored book chapters. She
has approximately 8 years of teaching experience at HS, Graduate and Post-graduate
levels.

Trisha Dutta, M.Sc, NET(JRF), GATE, SLET ,
Trsha Dutta, is curtently appointed as an Assistant Professor in the Department of
Chemistry, Eastern Karbi Anglong College, Sarihajan, Karbi Anglong. She putsued her
Masters from Tezpur University, Tezpur and B.Sc from B.Borooah Callege, Guwahati.
She also cracked the examinations: NET (JRF; AIR:73), GATE and SLET, She has been
the editor of 2 few books also. !
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'] A Comprehensive Perspecti
of Conventional and
Blogenlc Nanoparticles

1.1 INTRODUCTION
¢ nthesis of mate-

The field of nanotechnology, which involves the creation, manipulatio
rials on a scale smaller than 1 um, has seen significant growth due to its diverse applications
in various sectors of science and technology. The term nano origifiates from the Greek word
for dwarf or extremely small. Nanotechnology is a multidisciplinary field that firmly refers to
the atomic-, molecular-, and macromolecular-scale reseg}r’gh ndsdevelopment that enable us to
control the manipulation and study of minute structures and deyjces. The nanomaterials (NMs)
possess various unique electrical, optical, and magnetic fea?g“} s due to their minute size. In the
21st century, nanotechnology has made significant strwlﬁe‘gt}xpgeanous disciplines, like medicine,
genomics, robotics, and communications [1-2]. The exploswe advancement of nanotechnology
in the recent years has developed a new cost-effect e%and effortless technique for treatment of
wastewater [3—4]. Nanotechnology is used to clea astewater in a variety of ways. The size-
dependent properties, like high specific surface ‘area, high reactivity, high absorption, and fast
dissolution, are used for the detection and<p rification of various contaminants, including heavy
metal contamination [5]. /

As the field of nanotechnology cont_xrnue, to advance, a large number of NMs have been pro-
duced. They can be classified according to their characteristics, that is, their structures, shapes,
sizes, and methods of chemical ‘_synth"c;;}/s‘

"'-?';f/'r&
1.1.1  CARBON NANOMATERIALS)

Carbon nanomateri{ gych as fullerenes (OD), carbon nanotubes (CNTs) (1D), and graphene (2D),
have attracted a strongéstudy interest for almost three decades. This is mainly because of their
unique optical, c]zctrlcal&thermal and chemical capabilities, which present important chances
for advancing ‘pasig and applied science as well as creating novel technologies and applications.
Because of t91s t}gse nanomaterials have been in the vanguard of groundbreaking discoveries and
have the poten%;,to spur revolutionary developments across a range of industries. Controlling the
experixgg}f{al environment provides stable operation of the size, shape, and diameter of carbon prod-
ucts at thepanoscale, enabling the production of a wide variety of carbon nanomaterials. Graphite
and metal-graphite rods were evaporated in an electric arc to create fullerenes and multiwalled
CNTs. Numerous shapes of carbon nanofibers and nanotubes were created during the catalytic
thermal cracking of methane and ethylene. Other graphene forms were generated by chemically
reducing graphite oxide [6], CNTs and nanofibers (CNF) have remarkable tensile strength, electri-
cal and thermal conductivity, elasticity, and low thermal expansion coefficient, which make them
highly important in a variety of sectors. The use of these carbon nanomaterials (CNMs) to mimic
biological processes, such as protein adsorption, DNA and therapeutic molecule binding, and red
blood cell stabilization, is also very beneficial to the pharmaceutical and healthcare industries, par-
ticularly in the area of controlled drug administration [7].
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Abstract

The Revised Assessment and Accreditation (A&A) Framework was launched in
July 2017. It is an explicit ICT enabled process having a healthy objective with
transparent, scalable and sound mechanism. It shifts from qualitative peer
judgement to data based quantitative indicator evaluation with increased
objectivity and transparency. The RAF introduces the element of third-party
validation of data. The present system enhances the participation of students
and alumni in the assessment process.
Data Validation and Verification (DVV) is a rigorous and time-bound process of
validation and verification of quantitative data submitted/ uploaded by the HEI
on the NAAC’s online portal as part of submission of SSR. The DV\:’ is initiated
by NAAC for the concerned HEI by authorising/ entrusting a third party or
agency which meticulously verifies and validate§ the gem‘amen.ess or accuracy
of the data submitted or uploaded. The HEI having submitted its SSR on-llfle,
has to wait uniil the DVV process gets underway and must reply to all ‘he_‘fl“e‘_"’s
of the DVV partner by timely uploading all the rcl?vant @ta/ ﬂles inthe cland Kt:att: 32
box failing which the HEI shall be liable for disqualification for Accrecite’

. " i softwarc-based mechanism
process. The intention behind NAAC’s applying this
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ofthe DVV process which is ins dering the Revised Accreditation
pr

sle-free and also crucial for the
Framework (RAF) of NAAC mor
final NAAC-grading.
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Powerful New Tools for Environmental Analysis.

This book reviews the fatest trends in advanced

greencarbon materials for the detection of

hazardous environmental pollutants. It helps bridge = ma\
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The remarkable mechanical; optical; ‘and le cteochemical ‘capabilities-of green
casbon-based materials have drzwn considerable interest; making them excellent
contenders for the forthcoming generation in environmental applications. The
Sbjective of this chapteris: to foeus: on. the syntheses and Fanctionalizatioe
strategies of sustainable: green carbon-based materials for sensinig

strategies of susiainable: green materials for sensing, idsorption,

smaterials havealso been covered in this chapter;along witha substantial emphasis
on the reproducibility of the results. Then gverviews an the challenges and way
provided. It is anticipated that the chapter would ‘apen new doors towards the:
development of effective-green carbon-based materials - for -environmental
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wironmental polutan E;.f.gefbiol‘?_ﬁ%“w fhemicﬂlanﬂﬂeﬂhthmnniﬂkmm o
various envisorimentl aspects, such 15 water, soll, ot ar (1-3). So it is eructal w identiy the
emerging pollutants “and ‘,subs,eqﬂmd?- get rid of them: using, adsorption; b o
phetocatslysis. The mostcllenging work in co-chemistzy s to identify. quantiy, and charactrze
thi toxins to explore alternative treatments. De to the rebenos AP SIASR ol Al )
toxic substances in the surrounding environment, phafsipibel il i

ineffective (2, 4-6); Innovative and environmentally sistainable tachnologies are required to' meet-
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