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I About the· book 
• •-. t l " •,• t .. 

This book is written according to the latest NBP 2020 syllabus for FYUG (Four ,. . 
Year Under Gm'duatc coursc)·fo:r all B.Sc. Cote and fot thcit skill etthancetnent course . ~ ' ' {SEQ. A'll the topics including practiells have bee~ porttaycd very concisely and to the 
point. At the end of the book, sample questions ~e alsq mcl~dcd~ The 1top!cs of the· , G cd1. 
dlAptcrs incorpor.ated in the book have been touched to the.point and qescribed in a 

6
'vo"- l.fQ~ 

dd2ilcd 'manner so thit it becomes easier for the students to grab the contents.~£ . ~ ~ 
~11abus. - . . .. ~ ~~\S 
'Salient features of the book: .. • ". 

1

' ••• rf'~'( l: .. ·-t . vV .A • Concise ~d to the point discussion 1-:._ 4 
, ~; ~ ~ ' / .. • Simplcl~c arid syllabus-oriented discussion :~'.ts1.,.--;:~:>/ 

• Inclusion of practicals as per syllabus , .:: :;.;.'; • • 
• Mul4plc choice questions and answers ' • ~ 

• Samplcqu.estions _.,....______ . , ,, . :J 
ti • • •• ,.. _ '.l 

Dr. Mon.mi Saikia ~i..Sc, Ph.D. B .. Ed., SET ,_ . · , ,. •. ;; • t"~;;,r. ~. :-: i.; 
Dr. 1fonmi Saikia j~ currently working as an Assistant Professor in the Depatttn~~ ~-t~. ;.,.. 

of Chemistry, Eastern Karbi Anglong College, Karbi J\ngl~ng, Assam. She !~ha~ . ~'· • . ~ 
completed her M.Sc. from Dibrugarh University, Assam, and· Ph.D. from· Gaubati • ~ -J 
University, Assam. She has a number.of articles in peer-reviewed international journals , j 
and authored a .few book chapters. She has approximately 10 years of teaching :and : 
research experience in various colleges and U nivcrsities. 

' Priyanka .Barua, Ph.D, NET(JRF), GATE . 
Priyanka Barua is currently employed as Assistant Professor (AaHoc) in the 

Department of Chemistry, Handique Girls' College, Guwahati. She has completed her 
B.Sc. degree from Cotton University (erstwhile Cotton College) Guwahati. She.pursued 
her M,.Sc and Ph.D degree froi:n Department of Chemistry, Gauhati Uni~ersity. Sh~.q~s 
-a number of peer-reviewed articles in reputed journals and authored book chapte~ She 
~ -app.roximately 8 years of teaching experience at HS, G.radua~e and ·Post-~~µatc 
levels. • 

Tdlha Dutta, M$c,NETORF), GATE, SLET , • 
/, ~ -, ,• 

I l. 
1. Trisha,Dutta, is currently appointed as an Assistant Professot-iri theDeparttu~nt Qf \ 

Chemistry, Eastern Karbi Aoglong CoUcge, Sarihajan, Karbi .i\nglong. She. pQts\lcd he~ 
:M.asters from Tezp~t \}nivcrsity, Tczpur and B.Sc from B.Borooah tollegc~ ,Guw~hnti~ 
She also cracked the~xaminations: NET (JRF; AIR:73), GATE·aqd'SJ;ET. Slie has been 
~ ✓ J ' 

the edito101 ~J~'f· ~90f,,ts • • ISBN: 978·93·89491·99-9 

ASHOK PUBLICATION 
Jaswanta Road, Panbazar, Guwahatl·781001, Ann 

Effllil. Id. : absguwlgmall.com 
9 7 93 491 9 



-----

Societal Challenges and Sustainability : 
Socio-economic and Environmental 

Perspectives 

Dr. Pankaj Kalita 
Dr. Himani Medhi 

Mr. Utpal Dev Sarma 

A SI.IAS~IWAT 
~ PUBLICATION 



© Copyright 2022-23, Editors 

All rights are reserved. No part of this book may be reproduced or transmitted in any form 
by any means; electronic or mechanical including photocopy, recording, or any information 
storage or retrieval system; without the prior written consent of its author. 

The opinions /contents expressed in this book are solely of the author and do not represent 
the opinions/ standings/ thoughts of Shashwat Publication. No responsibility or liability 
is assumed by the publisher for any injury, damage or financial loss sustained to a person 
or property by the use of any information in this book, personal or otherwise, directly or 
indirectly. While every effort has been made to ensure reliability and accuracy of the 
information within, all liability, negligence or otherwise, by any use, misuse or abuse of 
the operation of any method, strategy, instruction or idea contained in the material herein 
is the sole responsibility of the reader. Any copyright not held by the publisher are owned 
by their respective authors. All information in this book is generalized and presented only 
for the informational purpose "as it is" without warranty or guarantee of any kind. 

All trademarks and brands referred to in this book are only for illustrative purpose are the 
property of their respective owners and not affiliated with this publication in any way. The 
trademarks being used without permission don't authorize their association or sponsorship 
with this book. 

ISBN: 978-81-19281-08-4 
Price: 475.00 

Publishing Year 2023 

Published and Printed by: 
Shashwat Publication 

Office Address: Ram das Nagar, 
Bilaspur; Chhattisgarh - 495001 

Phones: +91 9993608164 +91 9993603865 
Email: contact.shashwatpublication@gmail.com 

Website: www .shashwatpublication.com 
Printed in India 

< 1\tU~ . 
)! co~'< J .-

,, : I 
f,~-----' ............ --



GC 

~~\)~ ?'. 

AkiNik Publications co?'< ?­
\. __ 

Printing Press License No.: F.1 (A-4) press 2016 

~ubltcatton QCerttf tcate 

To, 
Dear Tazrnin Sultana 
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1 A Comprehensive Perspectiv ~Gcocc 
• ~c,v ~o~ 

of Conventional and l 1~\l"- ·i 
~ o" ·..t 

B. . N . I -j_ ~or' ~ IogenIc anopart1c es 1
'.:\ v· j 

·-! ........ .._ '~ ,, ;...,. .. .. :\ '-- •• • . r ,., t 
....... J ), '<: =>""' 

'-- •• , ... ,-::., J~ 

-----
Dimbeswar Das, Khushboo Verma, and Sumpam ~ ~ 

~he field of nanotechnology, which involves the creation, manipulatio ,~ nthesis ~f m.ate-
nals on a scale smaller than 1 µm, has seen significant growth due to il'roiverse apphcat1ons 
in various sectors of science and technology. The term nano ocA~ls from the Greek word 
for dwar~ or extremely small. Nanotechnology is a multidis<1B.f~e1d that firmly refers to 
the atomic-, molecular-, and macromolecular-scale rese~h~'}fvelopment that enable us to 
control the manipulation and study of minute structures an.i.._cle&9es. The nanomaterials (NMs) 
possess various unique electrical, optical, and magnetic feat~JS due to their minute size. In the 
21st century, nanotechnology has made significant st~~arious disciplines, like medicine, 
genomics, robotics, and communications [1-2]. the explosive advancement of nanotechnology 
in the recent years has developed a new cost-e,:¥cNnd effortless technique for treatment of 
wastewater [3-4]. .Nan~tech~ology i~ used to eielnra~tewater ~n. a va~iety of wa~s. The size­
d~pend~nt properties, hke high sp_ec1fic supa~e {~a, high r~achv1ty, h1?h abs~rption_, and fast 
d1sso]ut1on, are used for the detection andtp£1~t10n of vanous contcrmmants, mc1udmg heavy 
metal contamination [5]. ~"' 

As the field of nanotechnology con:~to advance, a large number of NMs have been pro­
duced. They can be classified ace~~ to their characteristics, that is, their structures, shapes, 
sizes, and methods of chemical ~w#i 

1.1.1 (ARBON NAN MAT0 

Carbon nanomateria- s s has fullerenes (OD), carbon nanotubes (CNTs) (ID), and graphene (2D), 
have attracted a strong tudy interest for almost three decades. This is mainly because of their 
unique optical, £ctrical, thermal, and chemical capabilities, which present important chances 
for advancin~as~ and applied science as well as creating novel technologies and applications. 
Becaus)of te~tise nanomaterials have been in the vanguard of groundbreaking discoveries and 
have 2Je pote~ spur revolutionary developments across a range of industries. Controlling the 
experi~~l environment provides stable operation of the size, shape, and diameter of carbon prod­
ucts at tlie~anoscale, 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, e]asticity, and ]ow 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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NAAC's RevisedAccredita. { ~R\l~ 

Framework (RAF) with Sp . 1 :
100 

\i\ co?i 
to Data Va11·dat1·on and ;~1~fi et.ere~:e--:;: , 

Process 

Abstract 

,, er1 1cat1on ---~::'./ 

Utpal Dev Sarma 
Pranita Patowary 

Pankaj Kalita 

The Revised Assessment and Accreditation (A&A) Frame\vork was launched in 
July 20 i 7. It is an explicit ICT enabled process having a healthy objective with 
~ransparent, scalable and sound mechanism. It shifts from qualitative peer 
Judgen1ent to data based quantitative indicator evaluation \vith 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 assess1nent 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 po11al as part of subtnission ofSSR. The DVV is initiated 
by NAAC for the concerned HEI by authorising/ entrusting a third party or 
agency which meticulously verifies and validates the genuineness or accuracy 
of the data submitted or uploaded. The HE! having submitted its SSR on-line, 
has to wait until the DVV process gets underway and must rep!~ to all the_quer_ies 
of the OW partner by timely uploading all the rel~vant ~ata/ ~Jes m the clartficat'.on 
box failing which the HE! shall be liable for d1squahficatton for Accred1ta1_10n 

Pr Th 
. . b . • d NAAC' 's apJ)lying this so fhvare-bnscd n1echams1n 

ocess. e 1ntentton entn ✓ • • • · · , nd obiectivi•y m the accred1tauon 
1s prec1sely to bring in transparency, accuracy" J • • : b T 
process. The paper attempts to throw light on the cred1b1hty ~nd accou1~~ t _1ty 
of the DVV process which is instrumental in rendering the Revl1sled A_cc~cl ~oa~tt~: 

1
. bl d hassle-free an, a so c1ucrn i1 t 

Framework (RAF) ofNAAC 111ore re ta e nn ' 
final NAAC-grading. . . DVV HEl SSR 
Key Words: RAF, Validation, Verification, Accred,taho/1, • ' 
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