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MEMORANDUM OF UNDERSTANDING ON ACADEMIC COOPERATION
BETWEEN
DEPARTMENT OF PHYSICS, SN COLLEGE CHENGANNUR
and
DEPARTMENT OF l’ll\’S.ICS. SN COLLEGE KOLLAM

Preamble

This Memorandum of Understanding ("MolJ") made on 01/02/2023 between Depariment of
PHYSICS. SN COLLEGE CHENGANNUR (herein referred 0 as "SNC") affiliated to the
lsjnivcn;ily of Kerala and DEPARTMENT OF PHYSICS, SN COLLEGE KOLLAM (herein
referred 10 as "SNCK") by mutual consent. The SNCCand SNCK,, collectively referred to as the

Parties™,

I The purpose of this Mot is 1o develop academic and educational cooperation and (o

promote mutual understanding between the two Partics,

. Each Pany agrees 1o develop the follow ing collaborative activities in the academic areas

of mutual interest, on a basis of equality and reciprocity,

2.1) Joint research projects in fields of mutual interests
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2.2) Opportunities for faculty development and exchange as mutually agreed.

2.3) Exchange of academic inlormation and materials

2.4) Training on Learning Management Systems and other digital technologies used in E-
learning to faculty and students

2.5) Promoting other academic cooperation as mutually agreed

2.6) Other activities as mutually agreed

3. The development and implementation of specific activities based on this MoU will be

separately negotiated and agreed between the parties. Each Party agrees to carry out these
activities in accordance with the laws and regulations of the respective management after

full consultation and approval.

4. It is understood that the implementation of any of the types of co-operation stated in

Clause 2 shall depend upon the availability of resources and financial support of the

Parties concerned.
5. Both Parties agree that prior written approval is required before using the other name.
logo.or other Party's Intellectual Property rights in any advertising or associated publicity.
6. This Agreement places no financial obligations or supplementary commitments on either
funding Party.
7. This MoU may only be amended or modified by

representatives of each Party.

@ written agreement signed by the

This Mol is valid for a period of One year from the date of signing by the authorized
signatories of cach Party. Each before Party shall review the status of the MoU at least one
month the end of the period to determine whether it wishes the MoU

to continue and, if so,
any modilications that might be necessary. The period of be extended validity of this Mol

may only by the mutual written consent of' both Partics,

This MoU may, m any time during its period of validity, be terminated by one of the
Parties upon prior notice 1o the other in w

riting not later than one month before the date of
lermination.

-

l _

~‘2\ Signed for and on behalf of AN Signed gy @ PAbehalf of

vaﬂ -+ SN College Kollam ; sREY finkuav ARe@onhEGE
CHENGANNUR
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A MEMORANDUM OF UNDERSTANDING ON ACADEMIC COOPERATION
BETWEEN
g DEPARTMENT OF PHYSICS, SN COLLEGE CHENGANNUR
and
f PROMINENT, KOZHICODE

l'rfamblc
This Memorandum of Understanding ("MolJ") made on 17/02/2023 between Department of

PIEYSICS. SN COLLEGE CHENGANNUR (herein referred 10 as "SNC™) aftiliated to the
University of Kerala and PROMINENT, KOZINIKODE. an industrial and educational partner
since 2017, (herein referred 10 as "PROMINENT") by mutual consent, The SNCC and
PIOMINENT, collectively referred o as the "Parties”,
Lo The purpose of this Mol is to develop academic and educational cooperation and to
promote mutual understanding betsween the two Parties,
Fach Pary agrees 10 develop the following collaborative activities in the academic areas
ol mutwal interest, on a basis of equality and reciprocity,
20 Joint research projects in fields of mutual interests
2.2) Opportunities for Beulty development and exchange oy mutually agreed.
2.3) Lxehange of acadenie mtormation and maeriads

2.4) Trammng on Learning Management Systems and other digital weehnologies used in -

learning to laculty and students
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2.5) Promoting other peademic ¢ oUPETAtIon as mutually agreed

3 () Other aetivanies 4s manally agreed

1he development and un'\lcmcnl;niuu of specitic activaties based on this Mot will be

- - ne » " . ) ot
separately pepotiated and agreed between the parties. Fach Party agrees to carry oul these

activ ities I accondance W ith the Taws and regulations ol the respective manazement aller

full consultation and appro al
I i understood that the implementation of amy of the 1ypes of co-operation stated
Clagse 2 shall depend wpon the availabiliny of resourees and financial support of the

Parties concemed.
s Both Parties agree that prior written approval is required betore using the other name.
logo.or other Pary’s Intellectual Property rights in any advertising ors associated publicity.
_ This Agreement places ne financial obligations or supplementary commitments on either
funding Party.
This Mol may only be amended or modified by a written agreement signed by the
representatives of each Party.
This Mol is valid for a period of One year from the date of signing by the authorized
signatories of cach Party. Each betore Party shall review the status ol the Mol at least one
month the end of the period o determine w hether it wishes the MoU to continue and. ir'so,
any modifications that might be necessary. The period of be extended validity of this Mol
may only by the mutual written consent of both Parties,
This Mobl may, st any time during its period of validity, be terminated by one ol the

"' (S [ P e < . H ..
anies upon privr notice W the other in writing not later than one month betore the date of

tetiination
enT ]

Partner

AT
h

Signed for and on behall of Signed tor .uul on behalf of
PROMINENT SN College Chengannur

PRINCIPAL
SREE NARAYANA COLLEGL
HENGANNUR
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On-the-Job Training By Prominent, Manufacturer,Distributor and Service Provider
for Scientific Instrumentation, Kozhikode
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Webinar on “Periodic Reaction” by Dr Rema Devi B, Assistant Professor
S N College Kollam
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Webinar on “COORDINATION COMPLEXES” by Dr. ANILA B N
Assistant Professor Of Chemistry Government College Kottayam
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Free Radical Mechanism Amnionic Polymerization
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Webinar On Polymerisat ion Process by Dr.Tharun A Rauf, Assistant Professor,
T.K.M College of Arts and Science, Kollam
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Classeés engaged by Dr.Smitha Saidharan and Dr. Anju K, Assistant Professors,
Deparment of Chemistry, SN College Chengannur
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Collection and Disposal E-Waste Management












B. Sc Chemistry (2020-23 Batch) at CEPCI Laboratory and Research
Institute, Kollam
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Making recyecling simpler

Ref: NES/004/23-24 10/06/2023

This is to certify that twelve students of MSec Chemistry, SN College, Chengannur were
successfully participated the 30 hrs short-term certificate course from 02/05/2023 to
25/05/2023 on “SCIENTIFIC WASTE MANAGEMENT AND SIGNIFICANCE OF
SUSTAINABLE MATERIALS” followed by industrial visit. Enclosed the detailed syllabus
and the list of students. '

Ajay J Wills
Abhirami P
Akhila AU
Anagha Raj
Aswathy S
Collin Thomas Eapen
Lekshmi M
Mekha P S
Munnu R

10. Reshmi C
11.Sona S

12. Sreelakshmi Saji

L
2.
3.
4,
S.
6.
7.
8.
9.

Yours Sincerely,

é’a Joy

Director

Encl: Syllabus of Short-Term Course

Northamps Global Ecosolutions PVT. LTD,
TMC11/622, Naduvileveetti] Buliding, Refinery Road, Irumbanam P.O., Tripunithura, Kochi 682309
Tel: 0484 4038 766, Emall: info@northamps.com Web: www.northamps.com
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Leading to Zero Waste

NORTHAMPS GLOBAL ECO SOLUTION PVT LTD

CERTIFICATE PROGRAMME ON “SCIENTIFIC WASTE MANAGEMENT
AND SIGNIFICANCE OF SUSTAINABLE MATERIALS”

The Certificate programme on “Scientific Waste Management and Significance of Sustainable
Materials” provides the significance of proper waste segregation, management and disposal.
The course empowers students to create awareness and motivates them to achieve competitive

learning environment.

Duration: The certificate course will be conducted within a maximum of one month duration

with a total of 30 hrs online classes

Expenditure:

The total expenditure covers: 2000/- per head
Programme Schedule

Module 1: Basics of waste management, types, solid waste management- physical, chemical

characteristics and significance of waste disposal

Module 2: Biodegradable waste management, non-biodegradable waste management, disposal

techniques

Module 3: The sanitary waste management, Chemical waste management, Bio-medical waste
management, E-waste management, Glass waste management, Metal waste management, Solid

waste management rules and regulations.
Module 4: Plastics and waste management
Module 5: Liquid waste management

Module 6: Climate change and waste, Zero waste initiatives, Sustainable materials. Awareness

and education for scientific waste management
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Leading to Zero Waste

THEORY (30 hrs)

Topic 1: Introduction and definition waste management, classification of waste:
solid, liquid, gaseous, properties of waste, importance of scientific waste

management, technologies related to solid waste management

Topic 2: Biodegradable waste, home composting and commercial composting
methods, non- biodegradable waste management-sources, classification of non-

biodegradable waste, disposal methods of non-biodegradable waste

Topic 3: Sanitary waste management, MHM guidelines, current practices, role of
customer/producer/private  agencies/villages/local levels. Chemical waste
management, sources, treatment methods. Biomedical waste management, causes,
classification, sources, waste management hierarchy, biomedical waste
management rule 2018, treatment methods, benefits of proper waste management.
E-waste management, sources, environmental impact, E-waste in India, E-waste
recycling process, E-waste management rule 2016. Glass waste management,
properties, types, recycling process, outcome, benefits, negatives, future. Metal
waste management, types, recycling process, benefits, negatives, risk, metal theft.
Solid waste management rules and regulations, KPCB rule 2020, National Green

Tribunal.

Topic 4: The importance of plastics in daily life, its drawbacks, plastic pollution
and consequences, recycling stages, plastic waste classification, advantages of

plastic recycling.

Topic 5: Liquid waste management, sewage and sullage, health aspects of sewage,
aim of sewage treatment, sewage treatment plant and process. Effluent treatment
plant, need of effluent treatment plant, design of effluent treatment plant, treatment

levels and mechanism. Septage treatment systems, process.

Topic 6: Climate change and waste, major environmental impacts. Zero waste
initiatives, zero waste cities and Countries. Sustainable materials, bioplastic
products, applications, advantages, types, current uses, future scope. Awareness

and education for scientific waste management.
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Fundamentals of Polymer Synthesis and Characterization Techniques

la ,.’.f. 04.2022

y & 3 = i ;
¥ & B - ‘ a F\*‘/ 2 "*\ .
23.04.2022 COURSE COORDINATOR TRAINING 1C - VTC CENTRE HEAD

N 2 e A e A a b o O




Aot GRRee siw Yorfmes : CENTRAL INSTITUTE OF

o 125 w o PETROCHEMIC ALS EANGINEERING &
i‘m'}"{?)" ¥S cariletiofl fae) EE TECHNOLOGY(CIPET)
iR R M B UL AL Ukepariinens o) € henpyoals 40 Pettochemical

FERenncals anel Fertilirery Lunt o bratia
AVAIESE Kt I P
AR Rty

CIPET/PRO/SNC INTI RNSHIP/2022 23/ 22/C472022

CERTIFICATE

This is to certify that Ms. KRISHNA S V D/o Mr, VINUKXUNMAR K. student of
SREE NARAYANA COLLEGE, CHENGANNUR Specialized in MSe. CHEMISTRY,
has successfully completed her Industrial Familiarization Training at our

nsutute from 04.04.2022 to 22.04.2022(15 days).

With regards,

STC In- Charge
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CERTIFICATE

CENTRAL INSTITUTE OF

NG &

PETROCHEMICALS ENGINEF:R!.\GST)
TECHNOLOGY(CIP )

Deparment of Chemcals and mm:‘:u

Miniry of Chiemicals and Fertilizers. Govt of |

ASAP CSP. Kmtra | i

Lakhsdi Kovtupatha  Mangatam PO

Palakkad Kerala: 679301

Phone D466 J9671KT

Fomail palakhadurcipet pov i, opctpalakhador gmal com
Website www cipet gov i

>

Head Office CIPET. Crundy. Chennar-600 032

22/04/2022

This is to certify that Ms. ROHINI $ PILLAI D/o Mr. SURESH SUKUMARA PILLAI,
student of SREE NARAYANA COLLEGE, CHENGANNUR Specialized in MSc.
CHEMISTRY, has successfully completed her Industrial Familiarization Training
at our Institute from 04.04.2022 to 22.04.2022(15 days).

With regards,

STC In- Charge




Foftfrafir te Samitaiet e
THRA ¥ v favm

TR (O AW TG, A FER
e 3 o, Ry ard amd )

afindt gamn eovm i)

SRFINTE, BT 679301

P 4662907187

TWWW Ot govain

weeras- o) 99 600 012

99 palakkadivipet govin, ciperpalakkadigmail com a{@

e e o

CIPET/PKD/SNC_INTERNSHIP/2022-23/

CERTIFICATE

CENTRAL INSTITUTE OF
PETROCHEMICALS ENGINEERING &
TECHNOLOGY(CIPET)

Department of Chemicals and Petrochemicals

Ministry of Chemicals and Fertihizen, Govt, of Inda
ASAP CSP. Kinfra 1 1 P

Lakkidh Kootupatha, Mangalsm P O

Palakkud Kerala- 679301

Phone’ (662967 1KT

£omail; palakkadidcipet.gov.m, cipetpalakkadiagmait com
Website: www cipet. gov.io

Head Office: CIPET, Guindy, Cheanai-600 032

22/04/2022

This is to certify that Ms. MEENAKSHY A D/o Mr. AJITHKUMAR P S, student of

SREE NARAYANA COLLEGE, CHENGANNUR Specialized in MSc, CHEMISTRY,

has successfully completed her Industrial Familiarization Training at our

Institute from 04.04,2022 to 22.04.2022(15 days).

With regards,

STC In- Charge
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CIPET/PKD/SNC_INTERNSHIP/2022-23/ 22/04/2022

CERTIFICATE

This is to certify that Mr. AJIL S B S/o Mr. SREEKUMAR G, student of SREE

NARAYANA COLLEGE, CHENGANNUR Specialized in MSc. CHEMISTRY has

successfully completed his Industrial Familiarization Training at our Institute
from 04.04.2022 to 22.04.2022(15 days).

With regards,

0 / /':,v'*
STC In- Charge
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TRIPARTITE AGREEMENT

THIS DEED OF AGREEMENT (Tripartite) made this 05™ Day of oct
2021 between G-TEC EDUCATION PVT. LTD. carrying on business
under the name and style of G-TEC COMPUTER EDUCATION, at
premises, “HOUSE OF G-TEC”, Indus Avenue, Kallai Road, Calicut —
673002, Kerala, India, represented by its Chairman & Managing
Director Mr. MEHROOF.LMANALODY, hereinafter referred to as the
“FRANCHISER” ( APPROVING AUTHORITY ) (which expression
shall vnless excluded by or repugnant to the subject or context be
deemed to mean and include heirs, exccuters, administrators, legal
representatives and assigns) of the FIRST PART;

AND

Ms. G-TEC COMPUTER EDUCA’ TION CHENGANNUR represented
by its Director Mr. BENNYKUTTY T.A, functioning at THIRD
FLOOR, ANASWARA BUILDING, M.C ROAD , CHENGANNUR,
PIN-689121, ALAPPUZHA DIST., KERALA STATE referred to as the
FRANCHISEE (which expression shall unless excluded by or repugnant
to the subject or context be deemed to mean and include henrs, executers;
administrators, legal represemau\'n and assigns) of the SECOND
PART;
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Fee

Exam
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Rs.300/-

Rs 3068/
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Rs 3500/-

Tally
(2months/72hrs) 132/-

For G-TEC CENTRE CHENGANNUR For ASSOCIATE CENTRE

CENTRE DIRECTOR
THE PRINCIPAL
PRINCIPAL

SREE NARAYANA COLLE
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via green hydrothermal method at different temperatures
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By
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Under the supervision of
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CHRISTIAN COLLEGE
CHENGANNUR
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BONAFIDE CERTIFICATE

Certified that the project report entitled “Investigation of the structural properties of
reduced graphene oxide (RGO) via green hydrothermal method at different
temperatures” is a bonafide work of ARDRA SAJEEV carried out under my supervision at

Christian college, Chengannur.

Dr. VINOY THOMAS




ABSTRACT

Preparation of RGO from graphene oxide (GO) is recognized as one of the most promising
methods for large-scale and low-cost production of graphene-based materials. An
environmentally friendly method has been applied for the preparation of RGO. Hydrothermal
synthesis is one of the most usually used approach for the synthesis of nanomaterials. In
hydrothermal synthesis, the controlled morphologies of nanomaterials are obtained in low- or
high-pressure conditions, in a wide temperature range ranging from room temperature to
relatively high temperatures. The present work mainly focussed on the synthesis of RGO via a
simple hydrothermal method by varying the reaction temperature and to investigate its
structural and optical properties. The first chapter is a general introduction about the material
used in the study The second chapter deals with the experimental procedure and the detailed
working principle of different characterizations used for the analysis. The final chapter is a
comprehensive report on the results obtained and further discussion. The future scopes of the

current study are also briefly stated.
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Certified that the project report entitled “Hydrothermal route to graphene quantum dots
(GOQDs): Effects of temperature” is a bona fide work of LEKSHMI B carried out under my

supervision at Christian college, Chengannur.

Dr. VINOY THOMAS




ABSTRACT

Being a zero-dimensional (OD) carbon nanomaterial, graphene quantum dots (GQDs) exhibited

promising applications in many fields varying from energy to environment owing to their small

size, non-toxicity, biocompatibility, outstanding photo stability, tunable fluorescence, and
water solubility, efc., thus capturing a considerable attention. The present work mainly
focussed on the synthesis of GQDs via a simple hydrothermal method and to investigate its
structural and optical properties. The first chapter 15 a general introduction about the material
used in the study. The second chapter deals with the experimental procedure and the detailed
working principle of different characterizations used for the analysis. The final chapter is a
comprehensive report on the results obtained and further discussion. The future scopes of the

current study are also briefly stated.
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MASTER OF SCIENCE
IN
PHYSICS

By

ASWATHI ASHOK
Reg. no: 63021128003

SREE NARAYANA COLLEGE,
CHENGANNUR

Under the supervision of

Dr. JINCEMON CYRIAC

ASSISTANT PROFESSOR
MARIAN COLLEGE (AUTONOMOUS), KUTTIKANAM

MARCH 2023




ABSTRACT

The present study reports the synthesis of photosensitive carbon nanotube (CNT) intercalated
indium sulphide (In2S3) nanocomposite thin films by using chemical bath deposition coupled
with the spin coating technique. The impact of incorporation of CNT in InaS: thin films is
compared with that of pure In2Ss films and is discussed in detail by evaluating their structural,
optical and photocatalytic properties. The structural, optical and optoelectronic properties are
systematically studied as a function of thickness. The crystalline structure of thin film is
studied by GIXRD. GIXRD measurement indicate the presence of In;S; with a stable f-
tetragonal phase. From optical absorption studies, band gap was determined and this is
compared with thickness of the films. As the thickness increases, the band gap energy of the
[n:S3-CNT  nanocomposite thin film decreases.InsSs nanostructured material is highly
desirable, which can efficiently decompose the organic pollutant molecules under light
illumination. The methylene blue was employed as a representative dye pollutant to evaluate
the photocatalytic activity of the samples. All the nanostructured materials showed an

enhancement of the photocatalytic activity with respect to the thin films.
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work done by ASWATHI ASHOK (Reg.No 63021128003) of MSc physics (2021-2023)
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ABSTRACT

Recently, 2D-layered nanostructures have aroused huge interest for environmental remediation

applications. In2S3 nanosheets and 0.01 graphene doped In2Ss nanosheets were fabricated by
using chemical bath deposition coupled with the spin coating technique. The impact of
incorporation of graphene in In;Ss thin films is compared with that of pure In>S; films and is
discussed in detail by evaluating their structural, optical and photocatalytic properties. Optical
absorption studies indicate the reduction in optical bandgap due to the incorporation of graphene.
Photocatalytic properties are studied using methylene blue dye. During the decoloring process of
methylene blue, the average apparent rate for the as-synthesized composites with 1% graphene
was almost 5 times higher than that of pure In2S3. This work provides new insights into utilizing
In;S2/graphene nanocomposites as high-efficiency visible-light-driven photocatalysts for

environmental remediation and energy conversion.
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SUMMARY

A critical milestone in the realm of nanotechnology is the development o
dependable and environmentally friendly processes for the synthesis o
nanoparticles. In the last decade, numerous efforts have been made to develop
green synthesis methods to avoid hazardous byproducts. Silver nanoparticles are
important because of their exceptional chemical, physical and biological
properties, and diverse applications. This study reports a facile, ecofriendly,
reliable, and cost-effective synthesis of silver nanoparticles using the aqueous
leaf extract of Justicia adhatoda and their applications. Various methods,
including UV-visible spectroscopy and X-ray diffraction (XRD), were used to
characterize the biosynthesized Justicia adhatoda silver nanoparticles. UV-Vis
spectroscopy showed a characteristic SPR peak of AgNPs at 475nm. In the XRD
analysis, four peaks at 28 values of 38.45°, 44°, 64°, and 77.4° in the
experimental diffractogram have been identified to be due to silver metal.

The synthesized AgNPs show different applications, such as antibacterial and
anti-fungal activity, and can also be used as a heavy metal biosensor. The silver
nanoparticles showed excellent antibacterial activities against gram-positive

(Staphylococcus aureus) and gram-negative (Escherichia coli) microorganisms.
Their anti-fungal activity was tested against Aspergillus niger and Candida

albicans, where NPs show more activity than standard antimycotics.
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Contamination of toxic organic pollutants is a worldwide problem and needs to develop an ecofriend!
and highly effective adsorbent material for its removal recently graphene oxide (GO) and graphitic carbon
nitride(g-CsNy) is mostly used as an adsorbent for the efficient removal of organic pollutants. In this study,
O is made using Hummer's process, and polyethyleneimine is used to change neutral g-CsNs into
positively charged species. The g-CsN; and GO solutions were combined, and the resulting combination
nderwent a 7-hour sonication process. The as-prepared GO-g-CsNs has a sheet-like shape in which the
g-C3Ns nanohybrid is effectively infolded by thin, flexible GO shells. Using the anionic dye methyl orange

MO), the GO-g-CsNs hybrid's adsorptive properties were assessed. Methyl orange (MO) dye absorption

vas examined as a function of solution pH, adsorbent dosage, contact time, and temperature on GO-g

CsNs hybrid composite. Additionally evalvated were the adsorbent's adsorption Kinetics,
hermodynamics, stability, and reusability. Thermodynamics, stability, and reusability of the adsorbent
vere all carefully examined as well. The outcomes demonstrated that the pseudo second order is a good
it for the adsorption kinetics, equilibrium, and adsorptions. Even after repeated recycling, the GO-g-CsN

adsorbent demonstrated simple regeneration, great stability, and good sustainability in removal efficiency,

he outcomes showed that GO-g-CsNs composite has a high potential for removing anionic dye

ontaminants in environmental remediation and is an effective and recyclable adsorbent.
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ABSTRACT

An Organic. Donor-Acceptor (D-A) system is a well-known design where molecules are
arranged to attach the electron-tlonating group t the electron accepting group via a
bricge, The bidge can b covalent, covalent conjugated of anon-covalent The
electronic coupling between the donor and the acceptor depend on the type of bridge,
the difference inionization potential () and election affinty (EA) of donor and
aceeptor group and marifestin the form of charge transfer (CT). The charge transfer
(CT) or the ful electron ranser between he donar/acceptor pair s the most Important
fundamental process in the chemical and biological processes such as photosynthesis
and metabolism. In -conpugated systems, the CT process has attracted much attention
due to herrimmense technological applications in organic electronics and
Photovokaics , such as buk heterojunction sofar cells or clye-sensitized Solar cells,
organic ight-emitting diodes (OLEDS), nonlinear optics (NLO), fluarescence sensing,
and so.on, In our study we syntheased two Benzothiadiazole based dye, onels
Mercaptoacetic acid based and other s Cyanoacetic acid based , And study different
metal ion sensing on dyes mainly focused on Mercaptoacetic acid dye,
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ABSTRACT

Chitin is a value-oriented mucopolysacchaside raw source for the odvanced
biomedical industry. Recent developments in the strategies for the effective
utilizotion of tons ond tons of biowastes can be promising steps towards green
chemistry and sustainable development. Chitin is found in naoture in three
polymaorphic farms: a-, -, and y-chitin The most available form of chitin is alpha,
followed by beto chitin In this research, alpho and bete polymorphs of chitin ore
extrocted from their sources. and nonoparticles of alpha ond beta forms are
synthesized. The incorporation of nanoporticles into a polymer matrix allows the
development of new features that differs from the pure materials. Here, alpha and
beta Chitin nanoparticles reinforced organic biodegradaoble polymer metrix-bosed
bioccompotible nanccomposite films are fabricoted. This work covers the synthesis of
alpho ond beto chitin via chemical isolation from natural sources. The purity,
crystallinity, ond yield of the extrocted chitin vary with the chemicals used, method
adapted, and biomaoss source. a-chitin is extracted from shrimp shells (Metapenaeus
monoceros), and f-chitin is extracted from Indo-West Arablan Seo squid pens
(Uroteuthis  duvoucell) source through traditional demineralization and
deproteinization steps, Chitin nanoparticles ore further synthesized and treoted with
Fe(lll) ions producing PVAfa-chitin-Fe(ll) nanocomposites and PVA/B-chitin-Fe(lll)
nanocomposites through the solvent casting method. a-chitin-Fe(lll) particles and §-
chitin-Fe(lll) porticles bring better filler-motrix interaction which increases the
mechanical properties of the Palyvinyl Alcohet film. This wark covers the evaluation
and comparison of morphological and mechanical properties of PVA/a-chitin-Fe(lll)
nanccomposites and PYA/B-chitin-Fe(lll) nanocomposites. The X-ray diffraction(XRD).
scanning electran microscopy(SEM). and FTIR onalysis confirmed the structure.
morphology, and formation of chitin and chitin nanoparticles. Fe(ill)-chitin film
showed absorbonce in uv-visible region which enable them to be used in vorious
biomedical fields. a-chitin-Fe(lll) reinforced PVA film showed the highest tensile

N I

strength of 23.06GPa that, is 10% higher than B-chitin-Fe(lll) films ond 40% higher

than neat PVA polymer, This nanocompaosite may potentially be useful in various

biomedical opplications,

Keywords; Chitin; Nancfibers; Polyvinyl Alcohol, Nano composites;
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ABSTRACT

. By means of electro polymerization process, a simple as well
as efficient electrochemical sensor was developed for the
electrochemical determination of tryptamine. The morphology
and electrochemistry of thus fabricated poly (O-Phenylene
diamine) reformed pencil graphite is evaluated thoroughly by
field emission scanning electron microscopy, differential pulse
voltammetry and cyclic voltammetry respectively., Under
experimental settings, flinely resolved irreversible electro-
oxidation peak at potential +0.594 V obtained for tryptamine
on the altercd electrode surface with phosphate buffer of pH 9
as supporting electrolyte. The oxidation peak current and
tryptamine concentration are observed to possess linearity in
the range of 0.4 pM to 117 pM with R2 = 0.99. The limit of
detection (LOD) for the tryptamine quantification is found to
be 0.2 pM. The sensor exhibited superior analytical propertics
such as high reproducibility, repeatability and anti.
interference capability, The practical efficiency of fabricated
sensor tested successfully in cheese obtained from milk,
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Abstract

The global production of plastics has witnessed a continuous
surge over time, contributing to a significant increase in their
overall presence. Plastics have gained immense popularity
owing to their remarkable characteristics such as versatility,
lightweight nature, disability and transparency, rendering them
exceptionally suitable for a diverse range if applications.
According to different surveys, million tonnes of plastic garbage
were dumped into the ocean. Due to their widespread use and
the numerous additives, they become very important in human
lives. Plastics present many possible risks to both human health
and the environment. Micro plastics represent a prevalent form
of pollution, posing risks to human health through various routes
of exposure. Micro plastic pollution in the ocean is a major

concern. Plastics entering the ocean have a wide range of size,
colours, chemical compositions, densities and shapes. It is
critical to identify any micro plastics that have collected in
marine sand. Consequently, the fesearch was done to determine
the amount of micro plastics in maritime sediment.
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he contamination of natural water emerged as one of the most significant issues facing contemporary
ociety. This environmental issue is related to both the release of home and industrial effluent and the
vaste water running from its improper use. Water contamination can be treated using a variety of
echniques. Adsorption is a highly effective method of recycling and purifying water that s greatly desired
in the treatment of coloured wastewater. An innovative approach for removing dye from water is layer by
layer (LbL) assembly. Rarely do polyelectrolytes (Pes) directly assemble on natural support materials in
e LbL mode. Here, we discuss how LbL was incorporated into one of the most creative support materials
hat could have a long-lasting effect on how water i treated in the textile industry. By alternately exposing
hitosan (CHI) and polyacrylic acid (PAA) to Eichhornia fibre, a low-cost eco friendly adsorbent is
reated from the two substances. Spectroscopic and microscopic methods are used to characterize
he1bl,3b1,5b! Eichhornia fibre. CHUPAA multilayer coated Eichhornia fibre, also known as layered
Eichhornia fibre (LEF), shown high cationic dye loading capacity. It is believed that the binding of dye

molecules to LEF by electrostatic and hydrophobic interactions. I this study, Methylene Blue (MB) was

taken out from aqueous solution using LEF(1b.3bL5bl EC fibre). Using the batch adsorption technique,
¢ effects of operating variables such as LEF dosage, contact time, starting Ph, , and temperature on the

elimination of MB were examined and adsorption studies are done by the data. The removal efficiency of

adsorbent 1b1 3b1 Sbl Eichhornia fibers are compared.
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ABSTRACT

Contamination of water is a rising global crisis.Industrialisation, use of pesticides and
fertilizers, use of synthetic organic dyes, inadequate waste management have intensified
environmental health risks and pollution.Commonly used remedies for the elimination of
pollutants are highly expensive and also have high energy cost. Nowadays, fast depletion of
the non renewable sources of energy has becoming a global crisis,

Carbon based materials have outstanding physical, chemical, thermal and
electrical properties. With the wealth of having attractive properties such as reliable chemical
and thermal endurance, super hardness, low density, biocompatibility, water resistivity,
graphitic carbon nitride become one of the most promising materials for light emitting device,
photocatalysis,etc. Doping of graphitic carbon nitride is done to increase the properties like
higher recombination rates, low surface area,etc, thereby broadening it's application
range.Typically, metal doping, nonmetal doping, co-doping and heterojunctions based on
doped graphitic carbon nitride have been explored to tune the crystallographic and electronic
structures for improving photocatalytic activity by enhancing the light absorption, facilitating
the charge separation and transportation and prolonging the charge carrier lifetime. Bismuth
vanadate, one of the most promising visible light driven semiconductor material, which shows
a strong absorption in the visible region, and its response wavelength ranges up to 500 nm. In
our studies, we synthesize Boron doped graphitic carbon nitride and bismuth vanadate
composite and use it for catalytic applications like photodegradation of toxic pollutants and
energy storage purpose like super capacitor applications.
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ABSTRACT

Toxic organic pollution contamination is a global issue that requires the creation of an

eco-friendly and highly effective adsorbent material. For the effective removal of organic
contaminants, graphene oxide (GO) and geaphitic carbon nitride (g-C,N,) are now primarily
used as adsorbents, In this study, GO 1s produced using hummer's method, and neurral g-C.N;
is converted to positively charged species using polyethylene imine. After combining the
g-C,N, and GO solutions, the mixture underwent a 7hr sonication process. The GO/g-C.N, is
a sheer like structure when it is first made, with the g-CiN; nanohybrid being inverted by the
thin and flexible GO shells, The GO/g-C;N, hybrid's adsorptive qualities were evaluated
using cationic dye; Methylene blue (MB), On GO/g-CN; hybrid composite, methylene
blue(MB) dye adsorption as a function of solution pH, adsorbent dosage, contact time and
temperature was studied. Additionally, the adsorbent’s thermodynamics, stability, and
reusability were all rigorously evaluated. The results showed that the pseudo second order fits
the adsorption Kinetics, equilibrium, and adsorptions well. Even after multiple recycling
cycles, the GO/g-C\N, adsorbent showed easy generation, remarkable stability, and good
sustainability In removal efficiency. The results demonstrated the significant potential of
(0/g-C.N, composite as an efficlent and recyclable adsorbent for adsorbing cationic dye

pollutants in environmental remediation.
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According to the reports of World Health Organization, Hepatocelilular carcinoma
(HCC) is the sixth most commen cancer and is increasing in its rate of incidence.
WHO estimates that more than one million peopie will die from HCC by 2030.
Though liver resection and transplantation are the effective treatment methods, it
cannot be performed for intermediate and termination stages and also when the
patient is suffering from chronic liver cirthosis. Transartenal chemoembolization
(TACE) is an effective way to treat intermediate stage HCC which Is proven to
improve the quality of life and survival rates of patients. It involves a special type of
polymeric structures called microbeads which are used as embolic agents. They will
occlude the tumor feeding arteries and block the nutrient supply to the tumor. This
will eventually lead to tumeor death. When TACE i1s performed with microbeads
loaded with anti- cancer drugs, it is called drug eluting bead TACE (DEB-TACE). ltisa
very effective treatment strateqy as it causes faster tumor necrosis both due 10
arterial embolization and the release of anti - cancer drugs.

Microbeads are the topic of interest in oncology as they are polymer matrices
fabricated in such a way that they will release the drug in a sustained manner. The
controlied reiease of drugs will ensure desired therapeutic level of the drug in blood
serum. it will reduce systemic toxicity as it targets the pan or organ which is
affected. Though drug delivery using microbeads is an effective strategy in liver
cancer, most of the formulations available in the market are synthetic. They will

permanently occlude the arteries and re- intervention of the embolization sites is not

~ possible if the cancer regrows. Also, tracing of the position and state of the

microbead is also important in TACE. Contrast agents used far this purpose will
readily wash cut and make imaging impossible. This context is our area of interest.
We have to find a biodegradable system with a degradation period not more than
three months to fabricate microbeads that are drug-eluting and can be used for
TACE Biodegradable systems will ensure very low toxicity and recanalization as they
will degrade into products that can be absorbed by the body. They aiso release the
drugs sustainably without entering systemic circulation. They can be conjugated
with an iodine containing moiety to impart radiopacity. The physicochemical
properties and radiopacity of the beads can be analysed with the help of FTIR
spectroscopy, DLS and Micro CT, Along with this process, we can ideally share our
results and urge others to think about the applications of biodegradable radiopaque

microbeads in oncology research.
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Abstract

The amount of plastic in the globe has been increasing every
day. Global annual plastic production has increased drastically.
Human society heavily depends on plastic due to their resistance
to chemical, physical and biological degradation. The most
urgent environmental problems today are plastic waste, which
brought on by rising use of non- disposal plastics. One of the
major problem the world is currently facing is the enormous

increase in the amount of micro plastics in the environment, It is
very difficult to detect the amount of micro plastics in the
environment. Micro plastic have been observed on the shore, sea
surface and seabed from the coast to the open ocean. Mangroves
are a speclal variety of coastal wetlands that provide essential
ecosystem services. The mangrove ecosystem, a crucial land-fo-
water barrier, has been noted as possible sink for micro plastics
brought on by both marine and land- based activities. Hence
determining the quantity of micro plastics in mangrove sediment
15 crucial. In order to determine if micro plastics are present in
mangrove sediment, we conducted the investigation described
above,
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ABSTRACT

Super capacitors are electrochemical energy storage devices, replaceable to Li-ion batteries
that can store and release energy through reversible adsorption and desorption of ions at the
interfaces of electrode materials and electrolytes, Super capacitors have high power density,
high energy density and fast charging — discharging ability than Li-ion batteries and thus
become more auractive towards many industries such as automobiles, aerospace and
telecommunication. Metal oxide materials have been a focus of research for the application in

energy storage devices. Metal oxides have attractive performances for fabricating various

super capacitor devices. Metal oxides are made composites with different nanomaterials such

as V,0, TiO, etc. Titanium oxides have optical properties such as transmittance absorbance,
absorption coefficient, refractive index, and extinction coefficient, Application of Titanium
oxide is found in semiconductors, tuned circuits, transparent heat mimors, micro-super
capacitors, Aim of the project is the fabrication of flexible metal oxide electrode and its
composite for super capacitor applications. Titanium foil is anodized for the synthesis of
Titanium oxide, And a simple hydrothermal method is adopted to prepare Titanium oxide/
nanomaterial composites. And then we will measure the capacitance by using electrochemical
work stations. The structural and surface characteristics will be investigated by X-ray powder

diffraction (XRD).
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Abstract

Dyes (colorants) are employed in many industrial applications, and numerous
companies' effluents contain harmful dyes. Dyes exhibit toxicity to humans, aquatic

organisms, and the environment. Therefore, dyes containing wastewater must be

properly treated before discharging to the surrounding water bodies. There are various
techniques for the removal of dyes from wastewater such as adsorption, oxidation
process, photocatalyst, and membrane separation technology. In this work, the recent
advances in the removal of dyes from wastewater by membrane technology as one of
the most promising and effective water treatment methods have been explained.. The
present work was devoted to study the operating feasibility using membrane systems
as an alternative treatment method of wastewater discharged from textile industry
and highlights the routes of biochar production from aquatic weeds using pyrolysis.
Biochar as an adsorbent possesses numerous advantages, such as being eco-friendly,
low-cost, and easy to use; various precursors are available in abundance to be
converted into biochar, it also has recyclability potential and higher adsorption
capacity than other conventional adsorbents Effects of dye concentration, pH of
solution, temperature, contact time and dosage on dye rejection was studied. Resuits
at operating conditions of dye concentration =25 ppm in 1000 mi showed the final dye
removal with ECBM membrane as 97.2%, 99.58% and 99.9% for methylene blue, and
for eriochrome black t 92.77%, 94%, and 96% respectively.. The results showed that
membrane method had higher removal potential with lower effective cost the aim of
this work is to provide an overview of the application of membrane technology using
biochar as filler is an eco-friendly and economical absorbent to remove toxic
colorants (dyes) from the aqueous environment. The present work highlights the
removal efficiency of membrane technology and the routes of biochar production
from aquatic weeds using pyrolysis. Biochar as an adsorbent possesses numerous
advantages, such as being eco-friendly, fow-cost, and easy to use it also has
recyclability potential and higher adsorption capacity than other conventional
adsorbents. From the study, it is clear that membrane technology using biochar as
filler is a vital candidate for the removal of dyes from wastewater with an adsorption
capacity of above 90 %.
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ABSTRACT

Periwinkle {Catharanthus Roscus) is a herbaceous medicinal plant commonly known as Vinca
rosca. [Uis in the family of Apocynaceae, Periwinkle is referred to as symbol for hope, comfon
for cancer patients. It contains & varicty of photochemical compounds including alkaloids,
tannins, saponins, proleins, carbohydrates cte Periwinkle alkaloids used in the treatment of
Hodgkin discase, leukemia etc. It is used in omamental and medicinal purposes.

These plant extracts also contain another compounds such as phenols, glycosides , steroids
provide with physiological activities and anti cancer, anti helmintic .anti ulcer , hypolensive

activities which plays potential role in medical applications targeting human health,

Qualitative methods including tests for the presence of alkaloids, carbohydrates, phenols,
Quatitative methods including FRAP .DPPH Assay and TPC were adopted to determine

antioxidant activity of the methanalic extract of the plant. Spectroscopic (FT-IR, UV:Vis)

Voltammetry, Chromatographic techniques determine the existence of hydroxyl and amine

functional groups,
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Researchers are striving for advancements in photovoltaics to transition to renewable
energy. Using perovskites as light harvesters has led to stunning technological
advancements in recent years. Perovskite solar cells now have a power conversion efficienc
of 20% or higher, whereas established technologies took decades to reach this level. Despite

all the advances in perovskite solar cells, hole transport materials (HTM) remain

indispensable. An HTM layer must be present for effective charge extraction since

perovskites can. To encourage further research and optimization of these materials, w
provide an overview of the different types of conjugated polymers used as HTM fo

perovskite solar cells.

this paper, we have planned to synthesize and study the photophysical properties of

ovel donor-acceptor (D-A) conjugated polymers containing benzodithiophene (BDT) as
the donor unit and the thiadiazoloqunoxaline (TQ) as the acceptor moiety, for the application
as an HTM in perovskite solar cells. The BDTTQ-polymers were synthesized by a standard
stille coupling polymerization. For the synthesis of polymer, we have synthesized the

ifferent derivatives of TQ and studied their photophysical properties. The thermal, optice
and electrochemical properties of the copolymers were well investigated. The prelimin:
investigation of the resulting copolymer was characterized by FT-IR, 1H N
spectroscopy, GPC & TGA. The optical band gap of the polvmer was calculated, and the
electrochemical studies revealed the HOMO and LUMO energy levels to be -5.25¢V &
2.9eV, respectively, which indicated that the copolymer to be promising HTM for perovskite

solar cell applications.



FACILE EXTRACTION AND COMPARISON OF
LIGNINS FROM COCONUT SHELL

Thesis submitied 1o the Amrita Vishwa Vidyvapeetham in partial fulfilment

of the requirements for the degree of

MASTER OF SCIENCE IN CHEMISTRY
Submitted by
VISMAYA VV
(Candidate Code: 63521128016)
Under the supervision of
Dr. SARITHA A
Associate Professor

Department of Chemistry

DEPARTMENT OF CHEMISTRY
AMRITA SCHOOL OF ARTS AND SCIENCES
AMRITA VISHWA VIDYAPEETHAM
KOLLAM, KERALA, INDIA-690525




Abstract

Lignin is a complex organic polymer found in the cell walls of plants. It is the most abundant natural
polymer on Earth, after cellulose. Lignin provides structural support to plants and is responsible for
their rigidity and strength. The extraction of lignin can be achieved through various methods. Lignin

extraction process can vary depending on the source of lignin and the desired purity level. Different

lignogellulosic materials may require tailored extraction methods like kraff, sulphite, organosolv and

soda process. Lignin has a wide range of application for its unique properties and it has gained attention
for various biomedical applications. In this study, we extracted lignin from coconut shell. Coconut shell
contains large amount of lignin and it is underutilized for the production of lignin. Here we extracted

lignin from coconut shell powder ~through soda process. Various drying method were used and the

properties and characteristics are compared.
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ABSTRACT

Climate change is one of the major threatens that coastal areas facing, and these coastal areas
already stressed by human activity and large populations. Coastal aress are also home 10
species and habitat that provides many benefits 10 society and natural ecosystems, Coasts are
sensitive to sea level rise, changes in the frequency and intensity of storms, increase in the
precipitation, and warmer ocean temperatures. The shoreline erosion, coastal flooding, water
pollution, is already a concern in many areas of Kerala coast.

This project aims, the study of climate change of the coastal stations such as,
Thiruvananthapuram and Alappuzha, by analysing the data of past ﬁﬁﬂm:: years from 1969-
2020. Here, we are taking the data which includes the maximum and minimum temperatures,
and rainfall experienced during each month in every year. By calculating the average of

temperatures and rainfall, plotting the required graphs we can analyse the variations that
occurred and thereby we are able to predict the further weather conditions. By observing
those data, we can also say that on which year and which month these stations received
maximum and minimum temperature and rainfall, average temperature experienced by each
station. which station undergo high climate change. We can also predict how these climatic
variations affect the global temperature. This study also helps us to predict the overall climate
changes that happened during these years,
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ABSTRACT

This work is focussed to understand the zinc sulphide nanoparticles
including thrir structum, properties and epplications. If a)so provides a
specific fmmcwork Sor advancements in zinc sulphide nanophosphor. It
focusses on the techniques of preparing zinc sulphide with discussion on its
applications. Optical characterisation of the sample was carried out by X-
Ray di ffractinn and Photnluminescence spectroscopy. Hence this 'work
will be of immense use, particularly to the researches working on

optoeelectric application
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ABSTRACT

The biosynthesis of Cuo3 Zino.? SnOj; nanoparticles via Aspalathus linearis natural extract Riboos

tea is reported in this contribution. Crystallinity of Tetragona

panoparticles at room temperature and annealed at 300 and 600°C was investigated by X ray
e (HRTEM) and high resolution

diffraction. High resolution transmission electron microscop
scanning electron microscope (HRSEM) were used for determination of morphology, confirmed
00°C. Characterization of material was carried

] perovskite cuo3 Znoz SnOs

the nanoclusters of cuo3 Zno SnOs annealed at 5
out using XRD ; UV-VISIBLE, FTIR tools. The uniform distributed single phase nanoparticles

were found using structure characterization tools for no impurity.
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ABSTRACT

Solids are one of the four fundamental states of matter. In solids, the particlcs are arranged

in a definite manner so that they have a regular shape. Sohds are mainly classified as crystalline

solids and amorphous solids. Many studnes are developing in the ficld of sohds In this project we

are discussing aboyt ctystalline solids. Crystalline solids have use in many areas of developments.
The word ‘crystal’ comes from a Greek word which means clear ice. Crystals are used in many
fields of day-to-day life such as industrial, medicine, agriculture, research, household, etc. In the
area of medicine, a primitive type of healing is done with the help of many crystals such as quartz,
‘agate, amethyst or opals.

In this project we prepared single crystals of copper doped melaminium phthalate. Single
crystals of copper doped melaminium phthalate were grown from aqueous solution by slow solvent
evaporation method at room temperature. X-ray powder diffraction analysis confirmed that the
copper doped melaminium phthalate crystallizes in orthorhombic system. UV spectroscopy studies
of copper doped melaminium phthalate crystal were done. The direct optical bandgap value of

copper doped melaminium phthalate powder crystal was found to be 2.64¢V.
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ABSTRACT

This project was mainly intended to study the cffects of electromagnetic radiation from
cellular towers in various regions of Kollam district in Kerala. According to Studies and as
per the International Commision on non-ionizing radiation , it is found that mobile radiation
are within safe limits. This report presents an account of the study we conducted on the fields
of radiation cellular towers in Kollam district, Kerala . This project maybe regarded as the
primary attempt fo study biological and thermal effects duc to mobile radiation .From the
obtained data. it is observed that eye gets maximum exposure followed by blood tissue and so
on, also higher SAR does not lead to enhanced biological response.
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ABSTRACT

In order to find and study about materials with suitable electrical properties, a wide range of

theoretical and experimental methods arc used. The most commonly used method for

theoretical calculations is density functional theory (DFT).It is a method where the electronic

structure is described as a functional of the electronic density. There are a number of differcnt
numerical implementations of DFT using different approximations. In this project, DFT using
plane waves and pseudopotential approximations is used. This project has been carried out
using the Quantum Espresso software with pseudopotentials. Using Quantum Espresso, band
structures and density of states of two types of materials are calculated; graphene as a 2D
system and graphite as a 3D system. It reflects the fact that the graphite allotrope of carbon
consists of stacked graphene layers. The band structures obtained are then compared to
experimental results to see if the pseudopotentials manage to accurately describe the

characteristics of the real band structures.

In the first two chapters of this report, a background to the theory used in this thesis is
described, giving a more detailed explanation of basic solid state physics and density
functional tlieoxj, Chapter one includes discussion on crystal lattices, reciprocal lattice,
Bloch’s theorem, Fermi energy, Band structure, Spin Orbit Coupling and density of states.
The correlated many body problem, Density Functional theory, the Kohenberg-Kohn
theorems, the Kohn-sham potential, the exchange correlation functional, plane wave basic set
andpseudopotentlal methods are discussed in chapter 2.In the third chapter, the methods used
fQj"'mev:,(:glgpl_@ti‘ong*are..expléined. Calculations carried out for the sample systems are also
included in this chapter. Lastly, the result from the band structure and density of states

‘calculations are presented and discussed.

Theconqlusxon,hnmatmnand scope of the work are included in the last session.
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ABSTRACT

There is a strong incentive to develop new colorants based on
inorganic materials to substitute for industrial pigments that are
based on foxic metals hazardous to health and the environment.
Yellow is particularly important color in the industrial pigment field
and there is a serious need to search for environmentally friendly and
economically viable materials for the replacement of toxic inorganic
pigments. The colour of the MnWOs pigment can be turned by
introducing other elements into MnWOx . In the present study, Mn1-
xNixWO4pigments have been synthesized by citrate-gel method.
Doping of Nickel into the lattice gently changes the yellow color of the
pigment. The structure and optical properties were studied using
powder X-Ray diffraction technique. The UV-Visible absorption
spectra direct and band gap nature of the prepared sample. The
NiWO04 has high band gap energy compared toMnW04 pigments.







Dr Mahesh S K
Assistant Professor

P G Dept. of Physics
NSS College, Pandalam

CERTIFICATE

This is to certify that this project report entitled "EFFECT OF
ALUMINUM SUBSTITUTION ON THE OPTICAL PROPERTIES OF
PRASEODYMIUM MOLYBDATE YELLOW PIGMENTS" submitted to
University of Kerala in partial fulfilment of the requirement for the
award of the DEGREE OF MASTER SCIENCE IN PHYSICS is a bonafide
record of the project work done by MRIDU R MURALI during the period
February 2021 to July 2021, under my guidance at NSS College,

Pandalam.

W

Dr Mahesh S K




ABSTRACT

There is a strong incentive to develop new colorants based on

inorganic materials to substitute for industrial pigments that are

based on toxic metals hazardous to health and the environment.

Yellow is particularly important color in the industrial pigment field

and there is a serious need to search for environmentally friendly and

economically viable materials for the replacement of toxic inorganic
pigments. Molybdates are widely studied due to the high
technological interest related to their important physical and
chemical properties. In the present study, Aluminium doped
Pr2Mo06 yellow pigments have been synthesized by citrate-gel
method. Doping of aluminium into the praseodymium matrix gently
changes the color of the pigment from yellow to green.The nature and
structural variation were studied using X-Ray diffraction technique.
The physical - optical properties & band gap were studied using UV-
Visible reflection & absorption spectra.The change of color has been
attributed to the substitution of the praseodymium ions
trivalent aluminum ions creating oxide ion vacancies and thi
formation is responsible for change in band gap.
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ABSTRACT

Nanoscience s an interdisciplinary field that seeks to bring about mature
nanotechnology, focusing on the nanoscale intersection of fields such as physics, engineering.

chemistry. computer science, mechanics, materials science, electronics, biology, medicine and

more. Chapter | is dealing with introduction to nanoscience as well as the aim of the present

study.

In chapter 2 a brief description on the experimental technique used for the synthesis of metal
oxide nanoparticies cobalt aluminate nanoparticles at different temperatures are discussed.

The chapter 3 describes all the structural and optical characterization techniques carried out
for the nanoparticles. The structural characterizations of the synthesized samples were carried out
using FTIR and XRD. The optical characterizations of the nanoparticles were done using UV-Vis
spectfosc0p)f.

The work is focussed on the effect of annealing on the characterizations of cobalt
aluminate nanoparticles. But from XRD it can be concluded that the formed system is a
nanocomposite or a heterostructure of cobalt oxide and cobalt aluminates. The optical
characterizations done for nanoparticles at different temperatures showed the materials have
multiple Band' gaps. Détai‘ied structural and optical analysis of these samples are given in
‘chapter 4. Importance have been given for the variations observed in formed samples with
annealing temperature,

The project work is CQﬂcll‘;dcd with the summary and future scope of the work in chapter 5

fQ_l'lpwe‘J- by references.
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ABSTRACT

An investigation of surfacg plasmon resonance (SPR) of green synthesized silver nanoparticles

is given in this thesis. The absorption of light by metal nanoparticles is domiaated by the surface

plasmon (SP) resonance. In small particles, the strong three-dimensional confinement changes

both the static and dynamic optical properties. The surface plasmon resonance of silver
nanoparticles was observed in the wavelength range 350-430nm. An effort has been made to
study the Surface plasmon mediated excitation cnergy transfer (EET)between two spherical
metal nanoparticles. Also we have made an attempt to  calculate van der Waals (vdW) energy
and Casimir energy between plasmonic silver nano particles in the present matrix as the energy

of vacuum fluctuations of plasmonic modes existing in present system.
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ABSTRACT

Bio inspired synthesis of metal nanoparticles is evolving into an important branch of
nanotechnology. Anisotropic nanoparticles are ideal building blocks for a number of functional
materials due to their exceptional and anisotropic optical, electronic, magnetic and mechanical
properties. This thesis presents the biosynthesis of silver nanoparticles using hydro gen peroxide

a5 reducing and cilrateas stabilizing agent The synthesized nanoparticles are characterized

using UV-Visible, and optical band gap. In the present case, H202 acts as an oxidant from the

very beginning of the reaction. We aiso found that particle morphology strong ly affects the

SPR peaks, The band gap of cach plasmonic system was cvaluated and tabulated.
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ABSTRACT

Nanoscience is a developing research area which has seen a burst of scientific and industrial
interest over the last few years. The chapter 1 deals with an introduetion to nanomaterials. In
addition, the chapter discusses the aim of the present work.

In chapter 2 a brief description on the experimental technique used for the synthesis of metal

oxide nanoparticles copper aluminate nanoparticles at different temperatures (500°C and

700°C) are discussed.

The chapter 3 describes all the structural and optical characterization techniques carried out
for the nanoparticles. The structural characterizations of the synthesized samples were
carried out using FTIR and XRD. The optical characterizations of the nanoparticles were

done using UV-Vis spectroscopy.

The work is focussed on the effect of annealing on the characterizations of copper aluminate
nanoparticles. But from XRD it can be concluded that the formed system is a nanocomposite
or a heterostructure of copper oxide and copper aluminates. The results obtained for the
structural confirmed the formation of CuAhLO«#CuO nanoparticles. The optical
characterizations done for CuAlO4+/CuO panoparticles at different temperatures showed the
materials have multiple band gaps. Detailed structural and optical analysis of these samples
are given in chapter 4.

In the present world there is a pressing demand to develop new antimicrobial agents and
discover novel strategies due to the emerging infectious diseases. The chapter 5 presents the
antibacterial studies of synthesized nanoparticles. The present study investigates the

antimicrobial activity of the synthesized samples. The gram positive bacteria: Bacillus

cereus, the gram negative bacteria: Escherichia Coli are the microbes used in the present

study.The project work is concluded with the summary and future scope of the work in

chapter 6 followed by references.
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ABSTRACT

Thc biosynthesis of ZnSnO3 nanoparticle via Aspalathus Lmeans natural extract is reported
athus Linearis is a broom like member' of the fabaceae family of plants

grows naturally in the cederberg area the western cape province of
¢ have

in this oonmbuuon Aspal

commonly known as rooibas ,

South Africa and is known for its commercial use as herbal tea . In the present rcscarch work w

extracted Aspalathus Linearis from green tea through several steps which fall into several catagories
- material treatments , extraction of tea , isolation and finally drying of tea leaves .

Crystallinity of perovskite ZaSnO3 nanoparticles at room temperature and was investigated

by Xray diffraction . Characterization of the material was carried out using XRO, UV FTIR, tools

also. The uniform distributed single phase nanoparticles were found using structures characterization

tools for no impurities . Nanoparticles are recently utilized in electrochemical purpose of alcohols,

gases ,acetone, H202, and neurotransmitters exhibiting good selectivity Jsensitivity, ,excellent

reproducibility, and anti-inference ability . Moreover they have been utilized as catalyst in oxygen

reduction and hydrogen evolution reaction.
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ABSTRACT

1 \ H e wle e " e s“yehl
Nanoparticles of rare carth oxides, in particntar, eenum oxide. has been extensivet)

- Y i i o solid electrolyte, and
studied due 1o its commereial applications as-a satdlyst, oxygen sensor. sohid ele b

s onea nsad as catalysty ina wide
absorbent. among others. i well known that rare earth oxides were used as catalysts ng

: : Lo ke aidest has o bigh oxygen
variety of reactions of industrial and environmental interest. These oxides has a high oxyger

mobility and storage capacity, and can act asd local source orsink for oxygen mvolved it reactions
waking place on its surface. In the present work, nanoparticles of ceria were synthesized using

chemical precipitation technique using Cerium (111) nitrate hexa hydrate and Sodium hydroxide as

precussers. The nanoparticles of Cerum oxide were also synthesized using tei Ethanol Ammine
(TEA) as the surfactant. The XRD pattern of nanoparticles of ceria were recorded. From the XRD

pattern it was observed that ceria nanoparticles of present study are in cubic phase. The grain size

of the particles calculated from XRD pattern is about 10nm. The band gap of nanoparticles of cerky

caleulated from UV- visible spectrum absorption is about 4.95¢V.I is found that there is an

increase in band gap as compared with bulk material. The photoluminescence spectra was also
recorded, The emission peak was observed at 404nm and is less compared to the band gap ofceria.
The emission peak can be attributed to radiative transitions between defects levels due to oxygen
vacancies

Nanoparticles ol copper doped cerium oxide was also prepared by chemical
precipitation method. XRD, UV Visible analysis was also done. It was observed that the band gap

deereased with ineyease in concentration of Cu.
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Preface
The hike in price of petroleum products and gradual increase in pollution due to the

dependence on conventional cnergy source is a major issuc that our world facing today. It is
important to introduce an efficient alternative energy source to solve this problem. Solid oxide
fuel cell is an efficient alternative source of energy which is also environment friendly. It is in
an underdeveloped state due to some problems affecting them on different stages of
developments in electrolytes, electrodes, interconnectors cte.IN the case of clectrolytes, the
major problems are high operating temperature, high electrolyte resistivity etc. Different types
of ceramic materials have been tested and used as oxide ion conductors for the proper
development of solid oxide fuel cells. LAMOX was such a novel material to this family, which
gathered the attention of current research in this discipline. LazMo0209 undergoes a structural
transition from a low temperature slightly distorted from (alpha-monoclinic) to a high
temperature more conducting form (beta-cubic). But the phase transitions cause some drastic
drop in its conductivity. Large number of substitutions are possible to supress the phase
transition and stabilise the cubic form at room temperature.

The present work focused on effect of potassium substitution in LAMOX. This work
aims to have a detailed structural study of LAMOX family through solid state reaction method.
After synthesising KxLaz.<M0209.5 (x=0.0,0,05), the characterisation works are carried out such
as X-ray powder diffraction method, Diffuse reflectance method using UV Visible radiation,
Photoluminescence spectroscopy, FTIR and Raman spectroscopy. The X-ray diffraction
patterns obtained are analysed using DIFFRAC SUITE EVA and TOPAS 4.2 software.PL

studies are carried out to check the luminescence character and band gap energy is determined

us'ing UV Visible spectrum. FTIR spectroscopy and Raman .spectroscopy are used for the

structural investigation.
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ABSTRACT

CuO is a metal oxide nanoparticle having a variety of chemo
physical properties.is recently attractive in many fields such as energy
conversion,optoelectronic and catalyst, In the present study CuO was synthesized
using solution combustion method,this method involves propagation of self-
sustained exothermic reaction along an aqueous or sol gel media. The CuQ
nanoparticles synthesized was characterized using X-ray Diffraction Spectroscopy
(XRD). X-ray diffraction is an ideal technique for the determination of crystallite
size of the powder samples. The structural studies using XRD characterization
confirmed that the sample synthesized were CuO and crystallinity of sample were
confirmed. The optical studies were done using UV characterization method.The
sample showed strong UV as well as, visible absorption.Hence the material is
suitable for anti UV applications. The present study showed very good photo
catalytic activity. The results suggest that these materials could be efficiently used

as antibacterial, anti-fogging and surface purification agent,
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ABSTRACT

st contines reahized throush the
Development of thick superhvdrophilic TiOsZr0s tansparent contings reahzed throuy

inchision of palyimethy] methacryiate) and Pluronic-F127 with excellent seltcledning propertics
and high tanstance has besn developed on' glass substrates using & simple. dip-voating
techmque. The formation of the composites. successful incarparation of the polymer mto B
matrix; and the porous nature of the films have been studied. The prepared samples are found to
exiubitexcellent self-cleaning propertics, which can be substantially rétained for hours. The excess
amount of hydroxyl groups present in Ti0;-ZrO; hybrid composites trap photo-induced holes.
which increase the photocatalytic activity by delaying the recombination of electron-hole RANE;
This implies that such & coating would be able to breakdown the dirt absorbed onto its surfice in
the presence of sunlight. The hydroxyl group-trapping ability of Ti0x-Z:0: along with high
porosity of polymer-incorporated composites can be combined together in TiOZrO; potymer
coatings. Thin films of TZP and TZPP were prepared using dip coating method. For that, first of
alla precursor dip coating solution was prepared and both films were deposited on glass substrates
by the dip-coating technique (withdrawal rate 2 mm/s) followed by aging for 10 days at 50 “¢.
Single- and double-templated samples are designated as TZPF and TZPP, respectively. The dip-
coating process was carried out using an ion exchanger dip-coating apparatus (Holmare madel no.

HO-TH-IEO1) to prepare thin films TZPE and TZPPF,

Energy dispersive X-ray analysis attachment was used ocarry oul elemental analysis (EDS) and
mapping of the samples. Field emission seanning electron MICTOSCOpY (FESENM) was Pt forased

on gold coated samples using FEI Model: NOVA NANOSEM 430 Dye degradation study wis




canicd out using UV Visible spectrophotometer. The elemental map of Titanium (Ti) and
Zirconium (Zr) in both TZPE and TZPPY arc obained by EDX attached with TEM. From the
images it is very obyious that the elements titanium (T1), and zirconium (Zr) arc homogenously
distributed throughout the surface. A comparison of {ield emission scanning electron microscopy

(FESEM) images clearly shows the formation of surface porosity in TZPPFE, as well as in TZPF.

For the photocatalytic active dye degradation stadies, crystal violet (CV) is used. Crystal violet or

gentian violet is a triarylmetliane dye used as a histological stain and Gram's method of elassifying
bacteria. Crystal violet (CV) stock solution of 2.5mg/250ml was prepared. The films were dipped
into the solution at a withdrawal speed of 2mmy/s and allowed to dry for S minutes. Photocatalytic
degradation was carried out by UV irradiation (365 nm). The degradation of CV deposited on the
filnis was analyzed in absorbance miode within an interval of 15 minutes. UV light cxcites the
microspheres by producing photoclectron-hole pairs. The enhanced porosity and more exposed
T102-Zr0: nanodomains on the surface of TZPPF microspheres have certainly something to do
with the improved photocatalytic dg',g\'adation shown by them. Pores in the TZPPF microspheres
act as chanﬂcfs to transmit incident photon flux to the inner region of the film which results in
enhanced photodegradation of the dye trapped there. The high specific surface area exhibited by
microsphere coatings allows a larger concentration of nanodomains on the coating surface which
would also allow more dye molecules to be adsorbed onto the surface. All these factors aid TZPPF
to exhibit excellent dye degradation capability. Photocatalytic property was observed for porous
TZPPF film, which is more accessible to water and hence cleans out dirt quickly showing higher
self-cleaning nature and Pluronic FI127 also plays an impottant role in the roughened surface of

the films which contributes to photocatalytic nature.
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Abstract

Energy crisis arises due to growing population and depleting fossil fuels reserves all
over the world. Most of the energy that we use at homes came from sun or electricity. Sun is
the ultimate source of energy. It is limitless and abundant, but technologies to convert this
energy into electrical or any other useful form have been incefficient. We mostly rely on
traditional techniques for the production of energy such as thermal power plants that use coal
and boilers and hydroelectricity that use water stored in dams. They are not sufficient to meet

the growing demands.

Reducing the energy consumption level on an international scale is currently feasible,
and a renewable alternative has yet to be successfully implemented, and some power source
must be considered. One such source is the fuel cell. Fuel cells generate electricity by an
electrochemical reaction in which oxygen and hydrogen-rich fuel combine to form water.
German scientist G.H Shoenbein discovered fuel cell and it is first developed by William
Grove in 1839, he demonstrated the direct conversion of chemical energy into electrical
energy using a fuel cell. Francis Thomas Bacon, a British scientist, worked on developing
alkaline fuel cells and he demonstrated a working stack in 1958. The technology was licensed

to Pratt and Whitney where it was utilized for the Apollo space craft fuel cell.

In the present century, the most crucial threaten faced by our society is energy crisis.
This arises due to increased population. The introduction of fossil fuel helps to overcome this

crisis. Among the different type of fuel cell SOFC is most commonly used.

The present work includes the synthesis of oxide ion conducting compound

LAMOX and K-substituted LAMOX by solid state reaction method. Here we add alkaline

earth metal potassium to the LAMOX. The samples are prepared at different composition.




After synthesizing  KxLar M0y 5 (x = 0.0,0.05,0.1), the  prepared  samples  are

characterized using various techniques like X-ray Diffraction, UV-Visible Spectroscopy and

Photoluminescence Spectroscopy. X-ray diffraction pattern obtained are analyzed using
DIFFRAC SUITE EVA and TOPAS 4.2 software. The X-ray diffraction pattern is
determined by BRUKER D8 ADVANCE Diffractometer. UV-Visible Spectroscopy and
Photoluminescence  Spectroscopy are analyzed using JASCO V-750  UV-Visible

spectrophotometer and Horiba Fluoromax 4 Spectrometer.
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ABSTRACT

Nanoparticles of rare earth oxides, in particular, cerium oxide, has been extensively studied due to
its commercial applications s a catalyst, oxygen sensor, solid electrolyte, and absorbent, among
others. It is well known that rare earth oxides were used as catalysts in a wide variety of reactions
of industrial and environmental interest. These oxides has a high oxygen mobility and storage
capacity, and can act as a local source or sink for oxygen involved in reactions taking place on its
surface, In the present work, nanoparticles of ceria & copper doped ceria were synthesized using
chemical precipitation technique using Cerium (III) nitrate hexa hydrate and Sodium hydroxide
and copper chioride as precussers. The nanoparticles of were also synthesized using tri Ethanol
Ammine (TEA ) as the surfactant. The calcinations temperature of cerium hydroxide was found
from TG/DTA analysis. The XRD pattern of nanoparticles of ceria were recorded. From the XRD
paitern it was observed that ceria nanoparticles of present study are in cubic phase. The grain size
of the particles calculated from XRD pattern is about 5nm.The band gap of nanoparticles of ceria
calculated from UV- visible spectrum absorption is about 5.42eV It is found that there is an
increase in band gap as compared with bulk material. Cu doped cerium oxide was synthesized
using chemical precipitation method for different concentration and it’s X-ray diffraction pattern
was recorded and grain size was calculated . It was found that there is a decrease in grain size with

doping. The UV- Visible spectrum is also recorded and the band gap energy was calculated for

different concentration of Cu.
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ABSTRACT

The blending of inorganic nanomaterials possessing high surface area with polymer systems to
form hybrid materials is a promising category with abundant budding applications due to its
exceptional mechanical, thermal and chemical stability. Herein, TiO2-Poly vinylpyrrolidone and
Ti0:-ZrO;-Poly vinylpyrrolidone composites synthesized using sol-gel method and are allowed
for electro-spraying technique on aluminum foil and glass plates to get uniform film at optimum
conditions (24 kV potential, 800 rpm and 1 ml /hr flow rate). Electrospinning, a technique that is
mainly used for the fabrication of polymer nanofibers may sometimes produce peculiar structures
such as rsphercé, ribbon-like and branched jet particles, etc.TiO2 plaiys a major role in the
photocatalytic oxidation of volatile organic compounds. Zirconia is considered as an appropriate
counterpart to TiO owing to its properties such as better chemical stability, higher melting point
and good biocompatibility. Blending TiO; and ZrO: produces composite with high surface area
possessing amorphous nature and enhances the quantum efficiency. The realization about the
properties of Ti02-ZrO; microspheres is extremely significant as the peculiarity of this synthesis

method.

The elemental composition and surface morphology of film is investigated by using elemental
mapping assisted with energy dispersive spectroscopy which reveals the uniform distribution of
C,0 and Ti throughout both films whereas Zr distribution in TZP films. FESEM images clearly

show smooth and compact nature for TP coatings inferring the homogeneous mixing of

‘nanopaniéles throughout the polymer matrix. The FTIR Spectroscopy image shows structure of

composites. Contact angle measurements were carried out {o assess self-cleaning nature of the film

and also this measurement helps to calculate the surface and interfacial energy which describe the
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{-vi ent in coating and
ZnS nanoparticles have many applications in solar cells, gas sensor,antl virus ag

. : ion of
es.The nonlinear properties of ZnSarevery interesting for the production ©

hnologically better than other chalcogenides, SO

electroluminescent devic

optical devices.ZnS is chemically more stable and tec

: - : i ications in
it is considered to be a promising host material.ZnS is an attractive candidate for appli

- F i of
nove! photonic devices operating from visible to near IR region.In the present work, nanoparticles

Zn$ were prepared by arrested precipitation method using tri ethanol ammine (TEA) as capping
agent.The effect of addition of copper in the photoluminescence (PL) spectra of nanoparticles of ZnS
is analyzed.X-ray diffraction pattern of the ZnS nanoparticles was recorded and compared with the
standard JCPDS values. From the JCPDS values, it was found that the ZnS nanoparticles of present
study are in cubic phase.The grain size of ZnS nanoparticles was calculated from Debye-Scherrer
equation and was found to be approximately 3 nm.UV-Visible absorption spectrum of nanoparticles
of ZnS was recorded and an excitonicpeak at 258 nm was observed in the absorption spectrum.The
band gap of nanoparticles of ZnS was calculated to be 4.5 ¢V which was found to be higher than that
of bulk ZnS.The grain size of nanoparticles of ZnS was calculated from the UV-Visible absorption
spectra using Effective Mass Approximation and Hyperbolic Band Model and was found to be 2.5

and 3.4 nm respectively. The PL spectra of the samples wére recorded at room temperature with an

excitation wavelength of 330 nm.Nanoparticles of Zn1-xCuxS were synthesized (x = 0.1, 0.2 and

0.3) by co precipitation method. The effect of addition of copper in the band structure of ZnS was

analyzed using photoluminescence technique:
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ABSTRACT

Cadmium sulfide is a widely used material in the field of technology. Wurtzite cds

nanoparticles with 5% of cd atoms are replaced by Fe atoms are prepared by

hydrothermal method. The average crystalline size can be investigated using x-ray
diffraction. Using Rietveld refinement to extract the structural details of the
material from the x-ray diffraction pattern, and it gives the values of lattice
parameter. HR-TEM studies shows the TEM image of the sample and average size
of the particle. M-H curve shown the coercivity of the sample. The finding is of

remarkable importance in the field of nanotechnology.
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considerations to properties of interest-is a key position in determining the direction and

success of solid-siate research and-ultimatelyv-techmology "-Laudise.

In this study, we investigated the structural and optical oroperties of Copper
doped Barium tartrate crystals. We prepared the Copper tartrate. Barium tartrate and
Copper doped Barium tartrate crystals by single diffusion reaction technique in silica gel
medium. The XRD and UV spectroscopic analysis of Copper tartrate. Barium tartrate and

Copper doped Barium tartrate crystals were examined in detail.




RECORD OF PROJECT WORK ON

STUDY OF EFFECT OF IRON DOPING ON THE
PROPERTIES OF ZnS

A dissertation submitted to University of Kerala on partial fulfillment of

the requirements for the award of

MASTER OF SCIENCE IN PHYSICS

By

LEKSHM! PRASAD

UNDER THE GUIDANCE OF
Dr. S. SARAVANA KUMAR
ASSISTANT PROFESSOR
NSS COLLEGE,

PANDALAM




CERTIFICATE

mny CF HF IRON DOPING

This is to certify that the project report entitied “STUDY OF EFFECT OF G
ON THE PROPERTIES OF ZnS™ is a bonafide record of project presented by -

- A ~ . o L : t :

PRASAD (Reg no:63018128012) during the academic year 2018-2020. This report (s

. Arti UIme " the
submitted to University of Kerala, Thiruvananthapuram in partial fulfillment of the

requirements for the award of Master Degree in Physics.

Dr. S. Saravana Kumar
Assistant Professor
Department of Physics

NSS College, Pandalam




ABSTRACT

Nanotechnology is defined as the design, development and application of materials
and devices whose smallest functional make up is in nanometer and can be used across all the
science fields such as physics, chemistry., biology and engineering. ZnS is an attractive
candidate for applications in novel photonic devices operating from visible to near IR region.
3d transition-metal impuritics in semiconductors can create deep levels within the band gap
of the host materials and can act as luminescence centers, charge compensators and also as
unwanted traps. In the present work, nanoparticles of ZnS were prepared by arrested
precipitation method using tri ethanol ammine (TEA) as capping agent. The samples were

characterized using X-ray diffraction method. The grain size of ZnS nanoparticles was
calculated from Debye-Scherrer equation and was found to be approximately 3 nm. UV-
Visible absorption spectrum’ of nanoparticles of ZnS was recorded and an excitonic peak at
258 nm was observed in the absorption spectrum. The band gap of nanoparticles of ZnS was
calculated to be 4.5 ¢V which was found to be higher than that of bulk ZnS. The grain size of
nanoparticles of ZnS was calculated from the UV-Visible absorption spectra using Effective
Mass Approximation and Hyperbolic Band Model and was found to be 2.5 and 3.4 nm
respectively. Nanoparticles of Zm«FexS were synthesized (x = 0.1, 0.2 and 0.3) by co
precipitation method. The effect of addition of iron in the band structure of ZnS was analyzed
using photoluminescence technique. The PL spectra of the samples were recorded at room
temperature with an excitation wavelength of 330 nm. The emission peak at 407 in the
pristine ZnS samples was ascribed to the radiative transitions between acceptor level and
conduction band and that at 434 between valance band and donor level. The peak at 462 nm
was assigned as radiative transitions between the two wap levels, When compared to PL
spoctrum of pristine samples, the intensity ratio of the peak at 407 to 434 nm decreases with
crease in the concentration of iron. The PL spectrum of the samples with highest

éoncenuatmn of iron (x=0.3) shows two peaks at 495 and 520 nm. The peaks at 495 and 520

:nm can be assigned as the radiative transitions from conduction band to the impurity level
created by the introduction of iron) and sulfur vacancy level to impurity level respectwely
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ABSTRACT

Rivers are the major geological agents in tropical and sub-trop ical regions
which transport tonnes of sediment from terrestrial environments to the
ocean. It transports both anthropogenic and natural materials to the sea.
And during the transportation the sediments undergo many physic-
chemical changes depending on the term in characteristics and climatic
conditions of the through which the river is flowing. The present study is
done in the Chalakudy River basin.20 samples from different locations of
the riverine system are taken for detailed geochemical studies. The geoc
hemical analys is shows the values of geoaccumulation index,
contamination factor and pollution load index. From the deia iled study of
the sampling sites it is cone luded that the area is prone to moderate
pollution and as a need of an hour steps should be taken to control the
pollution. Concentration of major and minor elements compared to that of
world average shale value shows that Zr, Sr, Cr and Ba are slightly
ennched in the area. Geo accumulation index based on the average value
of each element was calculated and it was observed that V, N i, Zn, Ga,
Rb, Sr, Y, Ba, Nd, La, Ce are unpolluted to slightly polluted. From the
study of degree of contamination parameter about 75% of the sample
locations shows moderate degree of contamination and the remaining 25%
shows considerable degree of contamination. And the PL1 study gives an
idea that about 25% of the location doesn’t show any contamination, 45%
of the sample sites possess base line level pollution and the remaining 30%
indicates progressive deiefioration of the site. As per the who le study the
river basin is moderately po lluted b ui still the rate can be brought down

by taking strict measures to maintain the quality of the river.
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ABSTRACT

The scientific community is searching for new synthesis methods for Lhe
production of metallic nanoparticles. Green synthesis has now become a vast
developing area of research. Tbe green synthesis of metallic nanoparticles paved the
way to improve and protect the environment by decreasing the use of toxic chemicals
and eliminating biological risks in biomedical applications. Plant mediated synthesis of
metal nanoparticles is gaining more importance owing to its simplicity, rapid rate of
synthesis of nanoparticles and eco-friendliness. The present study reports an
environmentally benign and unexploited method for the synthesis of silver
nanocatalysts using Vitexuegudo (Karinochi), Psidiumguajava (Guava), Myristica
Fragrance (Nutmeg) leaves extracts, which are a potential source of phylochemicals.
The synthesized nano particles are characterized using UV—VIS spectroscopy, SEM,
XRD and FTIR. The UV—uvisible absorption spectra of the silver samples exhibited
distinct band centered around 500 rim. The major phylochemicals present in the plant
extracts responsible for the formation of silver nanocatalysts are identified using FTIR
spectroscopy. The report emphasizes the effect of the size of silver nanoparticles on the
degradation rate of hazardous dye, methylene blue. The efficiency of silver
nanoparticles as a promising candidate for the catalysis of organic dyes is established

in the present study.
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ABSTRACT

Our work focuses on the synthesis and photophysical properties and
metal binding studies of the D-z-A Fluoioionophores where barbituric acid
act as acceptor group and carbazole as donor moiety. These D-z-A
molecules have inherent Intramolecular charge transfer characters and thus
the electron distribution favors metal binding. In this work we used
carbazole- 1,3-dimethyl barbiturie acid combination in order to confirm the
binding activity of carbazole —— barbituric acid which ia already worked out,

that is, we replaced the N-H bond with N — methyl groups.

We conducted the photophysical studies along with the metal
binding studies of the D-z-A systems. The Absorption Spectra of carbazole
dimethyl barbituric acid conjugate found to have broad absorption band at
longer wavelength due to the influence of the heterocyclic receptor groups.
A duplicated metal binding study is conducted for both carbazole
barbituric acid conjugate and carbazole-1,3 - dimethyl barbituric acid

conjugate with a series of transition metal salts.
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ABSTRACT

The life in aquatic system is directly or indirectly depends on the water quality. The alteration of
physicochemical parameters of water affects the abundance of biota and their diversity. Ashtamudi
backwater has odd value for its hydrological functions and biodiversity. There are reports on the health
of this estuary, which are dependent on the nature and quantity of various contaminants and toxic
pollutants received by them. The main contaminants are sewage, synthetic organics, petroleum
hydrocarbons, pesticides and toxic heavy metals. This is happening mainly due to rapid industrialization
and modernization. The recreational role of the estuarine ecosystem is declining at a faster rate due to
pollution. The Ashtamudi Lake shows differences in ecological conditions and hydrological factors.
Hence an attempt was made to evaluate and confirm how far the hydrological parameters influence the
different sites of the lake. physico chemical characteristics of the aquatic system indicate the extent of
pollution existing there. Water quality is affected mainly by changes in various physico chemical
factors.So it is inevitable to check regularly the quality of water, and thereby adopting necessary steps
for the protection of the ecosystem by eliminating the factors responsible for pollution. A periodical
survey and monitoring agenda must be a mandate concerned for the conservation of Ashtamudi lake
and this study was believed to be a key indicator of pollution hazards on these non-renewable green
boundaries. The study encompasses the fact for the need of conservation the lake by evaluating the
hydro chemical parameters of water. Hence the present work has been taken up to study the water
quality characteristics at selected sites of Ashtamudi Lake, which would help to evolve mitigation and

control measures.
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A
ABSTRACT

The quality analysls of drugs is of great importance for the efficient
treatment and prevention of diseases with minimum side effect. For perfect curing,
minimum side effects, better dur ability of the drugs, it have to satisfy certain requirements.
That is the weight variation, dissolution, percentage of content of active ingredient etc. of the
drugs

should be within a cert ain range as descr Ibed in Indian Pharmacopoeia.
Challenging tasks llke these require sophistlc ited techniques, dedicated equipment and
methods

operated by highly skilled staff, often with a good academic background. The project

work "Quality Analysis of Amoxicillin Capsules‘ was conducted In the quality
control lab of Kerala State Drugs and Pharmaceuticals Ltd. Alappuzha. Bacterial
infections are the second leading cause of global mortality . Considering this fact, it is extremely
important

studying the antim icrobial agents. Amoxicillin is an antimicrobial agent that
belongs to the class of penicillins. Amoxicillin is one of the most commonly used
antibiotics in the primary care setting. It is an amino penicillin, created by adding an extra
amino group to penicillin, to battle antibiotic resistance. Amoxicillin Covers a wide
variety of grams positive bacteria, with some added grOm-negative coverage
compared to penicillin HPLC is the most widely used method for the amoxicillin
determination due to its simplicity and low handling price. This involves comparative study of
the percentage of

active ingredients present in Amoxicillin capsules . Study was carried out under different

samples of 500 mg capsules of Amoxicillin.
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This dissertation reports the punfication and re-crystallization of edaravone (L 1), synthesis of a

carboxylic derivative of edaravone, viz, 5-ox0-1-phenyl-d S-dihydro-1 H-pyrazole-3-carboxylic

acid (L2) and the cormesponding copper and zine complexes of both the molecules. Carboxylic
derivative of the edaravone (L2) was synthesized by the KMnOy mediated oxsdation of
edaravone and characterized by CHN analysis and IR spectroscopy. Copper and zine complexes
ol both the hgands L1 & L2 were synthesized by reacting the ligands with the appropriate metal
precursors in 2: 1 stoichiometric ration, under suitable reaction conditions. Complexes of L1 were
characterized by C, H, N, Metal and chlorde analysis and IR spectroscopy, while for the
complexes of 1.2 we could perform only metal and chloride estimations. Based on the available
spectro-analytical data an octahedral coordination geometry was assigned for all the four
complexes. Complexes C1 & C2 are envisaged 1o be isostructural, with the two molecules of the
mono dentate newtral ligand (L1) bound to the metal center via pyrazole ring nitrogenamnd the
other four sites are occupied by two hydroxy and two agua ligands, In the case of complexes C3
& C4, two molecules of the bindentate, monoanionic ligand 1.2 are predicted to bind the metal

center through pyrazole ring nitrogen and carboxylic hydroxy group, forming an approximate

awaiting on the other spectral datato confirm the molecular structures of the compounds. Aller
the thorough structural elucidation, potential antioxidamt property of all the synthesized
compounds will be evaluated Emphasis will be given o establish the structure activity

relationships
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ABSTRACT

The quality analysis of drug has the grem importance for the efficient treatment and prevention

ANALYSIS AND QUALITY CONTROL OF CLOXACILLIN is the quality analysis of two
different samples of cloxacillin. Cloxacillin is an antibiotic useful for the treatment of a number
of bacterial infections. This includes impetigo, cellulitis, pneumonia, septic arthntis, and otitis
externa. Hence the quality analysis of cloxacillin is very imponant. For perfect curing, minimum
side effects, better durability of the drugs, it have 1o satisfy certain requirement. That is the
weight variation, dissolution, percentage of content of active ingredients etc of the drug should
be within a certain range as described in Indian pharmacopeia. Instrumental methods are widely
used for the analysis and stability of compound in bulk and pharmaceutical form. The dissolution
of drug is imponant for it's bioavailability and therapeotic effectiveness. Dissolution of
cloxacillin capsule is carried out by quick and easy UV-Visible spectrophotometer method. it is
based on absorbance of the sample solutions of cloxacillin maximum at 27 lnm. The assay of
drug is carried out by simple, specific, and rapid HPLC method. The objectives of this study

include the comparative study of weight variation, dissolution and percentage contemt of the
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ABSTRACT

Aim of the project is to evaluate the pharmacology and assay of amlodipine tablet of two
different sample. Pharmacology and assay are of great importance for the efficient treatment and
prevention of disease with minimum side effects, Amlodipine besilate is a potent long-acting
calcium channel blocking agentused for the treatment of hypertension, congestive heart failure
and angina pectoris, For perfect curing, minimum side effects, better durability of the drug, it
have to satisfy certain requirements. That is the weight variation, dissolution, percentage of
content of active ingredients etc., of the drug should be within a certain range as described in
Indian pharmacopeia. An efficient least ime consuming and simple spectrophotometric method
for the dissolution of Amlodipine has been used, Dissolution is an important step during
preformulation studies because the rate of drug dissolution of a drug will exert a direct impact on
bioavaitability and drug delivery aspects, The dissolution is based on the ultraviolet UV
absorbance maxima at about 239nm wavelength of Amlodipine. In this study a simple and quick
assay method using HPLC analysis is used, This involves comparative study of percentage of
active ingredient present in amlodipine tablets. Study was carried out in two different samples of

5 mg tablet of amlodipine,







ABSTRACT

The synthesis of nanoparticles using plant extracts is the most adopted method as green
ecofriendly production of nanoparticles and also has a special advantage in such a way that
the plants are widely distributed easily available much safer 1o handle and act as & SOUEC of
several metabolites rich in pharmacological constitucats. Plant mediated synthesis of metallic
nanoparticles is an increasing comiercial domand due to the wade applicability in various
areas such as electronics, catalysis, chemisiry, energy; cosmetics and medicine. This study
presents the biological synthesis of palladiumnanoparticles using plant leaf extracts of
justicia gendarussa (Vathamkolli) and Emilia Sonchifolia (Oricheviyan)jas reducing and
stabilizing agents. UV-Visible spectroscopy was used to monitor the quantitative formation
of palladium nanoparticles, The as-synthesized nanoparticles were characterized by XRDand
SEM. The XRD analysis of paliadium nanoparticles indicated the formation of crystalline
nanoparticles: X-ray diffraction (XRD) spectral results confirmed the face centered cubic
{(FCC) structure of nanoparticles with high stability and without any impurity. [nvestigations
on the antibacterial effect of the as-synthesized palladium nanoparticles that were performed
against pathogenic bacleria, Escherichia colt and Staphylocaccus aurcus, reveal that due to
the difference in particle size the samples were 1ot acuve agamst the bacteria tested. In
conclusion, this: greener approach toward the synthesis of pailadium nanoparticles. using
plant leaf material as reducing and capping agent, has many advantages such as case with
which the process can be scaled up, cconomic viability, environmently benign and renewable,

there is no need 10 use high pressure, Lnergy, temperature and toxic chemicals

Keywords:  Antibacterial Activity, Biosyntaesis, Characterization,

Nanoparticles; Surface Plasmon Resonance,
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Abstract

Nanoerystalline materials have been the subject of widespread research over the
pastcouple of decades with significant advancement in their understanding especially in the

lastfew decades. In the present work, nanoparticles of iron oxide were synthesized using

chemical precipitation method. The structural properties of the samples were analysed using X-

ray diffraction and Raman techniques. Both the studies revealed that the iron oxide nanoparticles
of present study are in magnetite phase. The dislocation density and micro strain were calculated
from the XRD pattern. The size of the nanoparticles was calculated using Debye- Scherrer
equation and is approximately 16 nm. The band gap of iron oxide nanoparticles was calculated
from UV-Visible absorption spectrum and was found to be blue shifted due to quantum
confinement effect. Photolumineseence emission spectrum of the samples showed emission

peaks corresponding to defect levels.
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ABSTRACT

Acrosols are minute particles suspended in the atmosphere. When these particles are

sufficiently large, we notice their presence as they scatter and absorb sunlight. The additional
reflection caused by pollution acrosols is expected to have an effect on the climate, The cffect

of the acrosols, however, will be opposite to the cffect of the increasing atmospheric trace

gases - cooling instead of warming the atmosphere,

Black carbon (BC) acrosol, ofter called soot, is the dominant form of light absorbing
particulate matter in the atmosphere. BC is emitted by incomplete combustion processes, both
human and natural, Its ability to absorb visible and infrared radiation means BC can heat the
atmosphere and darken surfaces, specifically snow and ice. These effects have important
consequences on earth’s climate and climate change. BC may also have adverse impacts on

human health.

In this project, the black carbon mass concentration for winter and post monsoon seasons is
studied. The data is collected for the year 2018 from the experimental site, Indian
Meteorological Department Thiruvananthapuram using Aethalometer. In addition to the
analysis of mass concentration of black carbon, Angstrom Absorption Exponent (AAE) is

also estimated,

The chapter 1, “Introduction” gives an overall concept about aerosols and atmosphere. The
next chapter includes “Review of Literature” which explains the thesis done by other research
faculties. Chapter 3 “Instrumentation” includes details about the instrument used and the

experimental method. Chapter 4 contains the “Result and Discussion”, conclusions and

reference of the study.
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ABSTRACT

Thin film solar cells put forward the most promising option for reducing the cost of
photovoltaic system which is now commercialized based on amorphous and polycrystalline
silicon. The advancement in the thin film technology had resulted in the rapid development of

miniature and highly integrated electronic circuits, which contain the materials of exceptionally

high quality, reproducible characteristics and reliability.

The preparation of group, and polycrystalline chalcogenide semiconductor through the
chemical route is significant view of its wide applications especially in the field of
photovoltaic. Also due to suitable band gaps PbS thin film is extensively used in IR detectors
and solar cell. Since its posses third order non-linear optical behaviour makes potentially useful

in electroluminescent device,

The project aims the synthesis and characterization of chemically doped PbS thin film

by SILAR method and study the effect of annealing on this thin film.
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ABSTRACT

Atmospheric physics is the branch of meteorology that apply physics to study of the

atmosphere. For example, atmospheric physics deals with the propertics of the gases that

constitute the atmosphere, the absorption and emission of radiation by the gases, the distribution

of temperature and pressure, the evaporation and condensation of water vapor, the formation of

clouds and precipitation, and the various forms of motion in the atmosphere.

Atmospheric physicists attempt to model atmosphere using fluid flow equations,
radiation balancing, and energy transfer processes in the atmosphere and underlying oceans. In
order to model weather systems, they employ elements of scattering theory, wave propagation
models, cloud physics, statistical mechanics and spatial statistics. It also covers the design and
construction of instruments for studying the atmosphere and the interpretation of the data they
provide, including remote sensing instruments.

Aerosols are suspensions of solid or liquid particles in a gas. Aerosols particles play an
important role in the overall energy balance of the atmosphere by scattering and absorbing
incoming and outgoing radiation. The determination of the direct effects of aerosols on the earth
radiation balance requires quantitative information on the optical properties of atmospheric
aerosols. This project is a record of my dedicated work based on diumal variation of black
carbon mass concentration in tropical coastal station of Thiruvananthapuram in the year 2016,
2017 and 2018 and its analysis. The period of study is selected such a way to see how diumal
variation and angstrom absorption varies over winter season. It also acquaints about
meteorological instrument, theory and methods used for measuring diumnal variation and

angstrom absorption coefficient.
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ABSTRACT

The ionizing stars have a blackbody curve and most of their ionizing photons arc
in the high frequency tale of blackbody spectrum and possess energies greater than 13.6
¢V needed to ionize the hydrogen. Here, first of all drawing the Blackbody spectrum of
main sequence stars using python coding. Labeling the curve at 3.6 eV vertically and it
shows that O and B stars possess’ the energy at 13.6 ¢V and above. From the Planck
function, equation for rate of Lyman conunuum photons is found out. Python code for
rate of Lyman continuum photons and Strﬁmgrcn radius is computed. Using this data a
bar diagram is drawn, which can explain the relation of stars with the Strémgren radius
very easily. And the diagram finally explains that massive stars, that is O -B stars are
primarily responsible for the production of H 11 regions, and the Strémgren sphere which

gives an evolutionary feedback of interstellar medium,
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ABSTRACT

Atmospheric physics is the branch of meteorology that applies physics to study of the
atmosphere. For example, atmospheric physics deals with the properties of the gases that
constitute the atmosphere, the absorption and emission of radiation by the gases, the

distribution of temperature and pressure, the evaporation and condensation of water vapour,

the formation of clouds and precipitation, and the various forms of motion in the atmosphere.

Atmospheric physicists attempt to model atmosphere using fluid flow equations, radiation
balancing, and energy transfer processes in the atmosphere and underlying oceans. In order to
model weather systems, they employ elements of scattering theory, wave propagation
models, cloud physics, statistical mechanics and spatial statistics. It also covers the design
and construction of instruments for studying the atmosphere and the interpretation of the data

they provide, including remote sensing instruments.

Aerosols are suspensions of solid or liquid particles in a gas. Aerosols particles play an
important role in the overall energy balance of the atmosphere by scattering and absorbing
incoming and outgoing radiation. The determination of the direct effects of aerosols on the
carth radiation balance requires quantitative information on the optical properties of
atmospheric aerosols. This project is a record of my dedicated work based on diurnal
variation of black carbon mass concentration in tropical coastal station of
Thiruvananthapuram during October and November of 2018 and its analysis. The period of
study is selected such a way to see how diurnal variation and angstrom absorption varies
according to an event. It also acquaints about meteorological instrument, theory and methods

used for measuring diurnal variation and angstrom absorption coefficient.
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ABSTRACT

In recent years, thin film science has received tremendous attention in the
research area. Thin films are formed mostly by deposition cither physical or chemical

method. Among the chemical method of thin film deposition, the Chemical Bath

Deposition (CBD) is probably the most simplest method available.

Lead sulphide(PbS) is an important narrow gap semiconductor material with an
approximate energy band gap of 0.4eV at 300K and relatively large excitation Bohr
radius of 18nm. These properties make PbS very suitable for Infrared detection
application. This material has also been usedin many fields such as photography, Pb*"
ion selective sensors and solar absorption. In addition, PbS has been utilized as photo
resistance, diode lasers, humidity, and temperature sensors. These properties have been

correlated with the growth conditions and the nature of substrates.

This project aims the synthesis and characterization of chemically doped PbS
thin film by CBD method and study the effect of cooling on this chemically deposited
thin film. PbS thin film can be obtained by several methods. CBD is a very comfortable
method for deposition of polycrystalline film, at low cost with a good quality of the

obtained films.




The Problem of Missing Satellite Dwarf
Galaxies: Reconciling Theory with
Observations

Project Report
Submitted to the University of Kerala
in partial fulfillment of the requirements
for the Degree of
Master of Science in Physics
by

Goutham Krishna A
Reg. No:63017128002

Under the supervision of
Dr.Anand Narayanan
Associate Professor
Department of Earth and Space Science
Indian Institute of Space Science and Technology
Valiamala, Kerala - 695547

Department of Physics,
Sree Narayana college,
Chengannur




INDIAN INSTITUTE OF SPACE SCIENCE & TECHNOLOGY

(An autenomous institution under Department of Space, Govt. of India)
Valinmala P O, Thiruvananthapuram - 695547, Kerala, INDIA

August 18, 2019

Dr. Anand Narayanan
Associate Professor
Department of Earth & Space Sciences

Phone: (91-471) 256-8518
+91-9495960960
Email: anand@iist.ac.in

CERTIFICATE

This is to certify that Goutham Krishna A., MSc Physics student of Sree Narayana College,
Chengannur, did his final semester research project on the "Problem of Missing Satellite
Dwarf Galaxies” under my supervision at the Indian Institute of Space Science & Technol-
ogy. He has fulfilled the goals and objectives set for this project.

Anand Narayanan




Abstract

The cold dark matter theory (CDM), which has been instrumental in explaining the forma-
tion of large scale structure of the universe “overpredicts” the number of subhalos around
the Milky way galaxy. The observation gives only a few dozen dwarf galaxies around the

Milkyway galaxy. The project looks into a plausible explanation for the missing dwarf
satellite problem around the Milky Way galaxy.

One theory is that a significant number of subhalos never formed stars in the first place
due to the heating of interstellar gas during the reionization that occurred in the early
stages of the universe z ~ 6(12.8 Gyr ago). In other words, the large number of dark
matter subhalos predicted by CDM models are there in the extended halo of our Galaxy,
but most of them do not contain stars making them impossible to detect. In addition,
there could be several dwarf galaxies around the Milky Way with an old and therefore
faint stellar population formed during star formation in the early universe. These dwarf
galaxies possibly could not sustain star formation due to the heating of gas from the
reionization process, rendering them faint. Several of these ultra-faint dwarf galaxies

(UFDs) have been identified around the Milky Way by the Sloan Digital Sky Survey.

This project is an independent reproduction of the work done by Dr. Thomas M. Brown.
Using Hubble Space Telescope (HST) the photometric data of the six ultra-faint dwarfs
(UFD) galaxies were taken. The stellar population in these dwarf galaxies were stud-
ied using the color-magnitude diagrams (CMD) of a significant sample of stars in each
galaxy. The CMDs suggest that each of these galaxies have an aged stellar population

consisting predominantly of low mass main sequence stars, A compatison of their CMDs




with the multi-band photometric data of the globular cluster M92 allows us to ascertain

an age of approximately 13.2 Gyr for the galaxy's underlying stellar population. The uni-
formly old nature of the stellar population in this sample of UFDs support the hypothesis
that the missing satellite problem for the Milky Way can be resolved by considering the

suppression of star formation in dark matter in minihalos post-reionization.[3]
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ABSTRACT

A hybrid K edge/K-XRF densitometry (HKED) system has been designed and
fabricated for simultaneous assay of more than one actinide samples in the form of

solution and powders. The system uses bremsstrahlung radiation from an X-ray
generator as transmission and excitation source for K-edge densitometry and X-ray
fluorescence respectively. The K edge transmitted spectral outputs for Uranium and
Thorium samples, obtained from the fully fabricated set up are analysed using an
ITECH quad ADC which is an embedded Linux based high performance ADC with a
MCA card. This work is mainly focused on the estimation of the concentration of
Uranium, Thorium individual and the mixture of Uranium & Thorium solution using
HKED. The results are compared by various techniques such as gravimetric, EDXRF
and potentiometric methods.
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ABSTRACT

The present study gives an overview of the progression of the use of alky kpyridinium derived
I, S-naphthalimide derivatives as a photosensitizing agent and the combination of this
photosensitizer with arene ruthenium (1) moiety. Mono nuclear arene ruthenium unit with N-
donor ligand are known to be amphiphilic in nature due to ruggedness of the arene ruthenium
unit hold them potential application as a chemotherapeutic agent. Thus these complex present
a dual synergistic effect with good properties of both arene ruthenium chemotherapeutics and
the alkyl —pyridinium derived 1, 8-naphthalimide photosensitizer. New ruthenium (11) arene
(arene-p-cymene) combined with alkyl pyridinium denivatives {2-(pyridine-4-yl) methyl or 3-
vyl 2-(pyridine-d-yl) or 3-yl, 2-(pyridine-4-yl) ethyl and N, N'-dimethyl} have been
synthesized characterised by spectroscopy (IR, MS. H' NMR). The photo physical and
fluorescence properties of these compounds are shown to vary greatly with substitution on the
amino nitrogen, and alky! substitution on the imide nitrogen. Suggesting potential use of this

structure as a Theragonstic agent.
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ABSTRACT

The photovoltaic cells or solar cells are devices that convert light energy directly to electricity
by photovoltaic effect, Solar cells are classified into first; second and third generations, First

and second generation solar cells are highly efficient but not cost-effective. Third generation

PV technology pamered much research interest during last two decades for being low cost,
case of fabrication, possibility of integration into a variety of substrates and its capability of
hamessing indoor/diffused light. Dye-sensitized solar cell (DSSC) is one of the most
promising third generation photovoltaic devices, which was discovered in 1991 by Michael
Gratzel and co-workers. DSSC mimics the nature’s photosynthesis process. Just like

chlorophyll in leafs, dyes present in DSSC absorbs sun light and consequently electrons and
holes are separated by the semiconductor and electrolyte respectively. DSSC performs better
in indoor/diffused conditions in comparison to first and second generation solar photovoltaic
technologies. Very recently altemative redox shuttles (Co, Cu etc) has fascinated researchers

considering its ability to generate voltages >1V from a single junction device.

In the present work we carried out a detail study of mass transport limitations associated with
copper electrolyte based DSSCs. We fabricated DSSC using TiO; transparent laver with
particle size of 20 nm and 30 nm respectively, followed by a scattering layer with particle
size 400 nm. Standard organic dye LEG4 and [Cu(dmp)]'™*" were used as sensitizer and

redox electrolyte with PEDOT as counter electrode. The photovoltaic fundamentals such as

current density - voltage (/~¥), incident photon to current conversion efficiency (IPCE) and

Jsc dependent on irradiation intensity revealed the mass transport limitations associated with
[Cu(dmp)]'™* redox mediator based DSSC. To investigate the extent of mass transport and
its consequence; we carried out current transient measurement under one sun illumination.

Further electrochemical impedance spectroscopy (EIS) was employed to nvestigate the
charge transfer dynamics at the semiconductor/electrolyte interface.
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ABSTRACT
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ABSTRACT

With looming energy crisis, harvesting waste heat to produce electricity has recently
garnered wide spread attention. Particularly, hot water released by the industries, automotive

exhaust and high temperature industrial processing are the major waste heat sources: a conversion

of which could ensure significant social benefits by producing clean energy and reducing fuel cost.

Thermoelectric materials. which can convert heat into electricity and electricity into heat. hold
promise for turning waste heat into power. The thermoelectric modules are solid-state devices.
therefore have no moving parts and are silent, reliable, lightweight and durable. However.
thermoelectric modules consisting of inorganic materials are generally heavy. cumbersome, and can
have limited scalability because of the price of materials or processing technigues. Polymer
nanocomposites based thermoelectric materials are a new class of functional materials that have
immense potential for waste heat utilization, power generation and micro-refrigeration at
commercial scale. Devices based on these materials typically operate < 350 °C and could be used
for on-the-spot sustainable power generation from thermal sources like hot water released by
process plants. automotive exhausts. and even human/mammal body heat.

In this project a hyvbrid thermoelectric material of fused thiophene-based polymer with
bismuth telluride nanoparticles was developed and which displays a highly encouraging
thermoelectric performances. The identified hybrid composite has been modified by doping with an
inorganic oxidizing agent, ferric chloride and gold nanoparticle to improve the thermoelectric
properties. The effect of doping in structure and morphology of the hybrid composite were studied
using X-ray diffraction (XRD), Scanning electron microscopy (SEM). Transmission electron

microscopy (TEM), and Atomic force microscopy (AFM) techniques.
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