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LINTRODUCTION

Electrochemical water splitting represents o crucial method for generating green
I'ry-ilmﬂitn. The advancement of energy production and the safe guarding of the environment are
eritical for achieving sustainable development, However, the reliance on fossil fuels. which
contribute significantly to environmental degradation, presents substantial challenges in the
conversion and storage of clean energy, as well as in the degradation of pollutants [1]. A
particularly promising approach to address these issues involves the development of
electrochemical processes capable of converting water, carbon dioxide, and nitrogen into
viluable products such as hydrogen [2], hydrocarbons [3], oxygenates [4], and ammonia [5].
Electrocatalysis, which utilizes applied electricity to facilitate catalytic reactions, is recognized
for its ability to convert clectrical energy into chemical energy, while photocatalysis hamesses
solar energy for similar transformations [6]. Both methodologies necessitate the use of efficient
catalysts to enhance reaction efficiencies. Among the various catalysts, noble metals Tike gold,
siver, palladium, and iridium are Ffavoured for their superior performance in
lEhEWﬂ]FhﬂlﬂEHmh’tiC reactions [7-8]. However, the prohibitive cost of these catalysts poses a
sigmficant barrier to their widespread use, underscoring the urgent need for the design and
development of cost-effective, earth-abundant alternatives for these applications. Perovskite
oxides (ABO:) have pamered significant attention as o versatile class of materials for
electrochemical (EC) applications, owing to their distinctive structural and compositional
flexibility, coupled with remarkable stability [9]. Notably, these materials are extensively
utilized in electrocatalysis, offering two primary advantages<{ 1) they are cost-effective and can
be synthesized easily, which facilitates excellent stoichiometric control, reproducibility, and
homogeneity;[10] (2) they possess an exceptional ability to incorporate a diverse armay of
substituting and doping elements. thareby allowing for the moadulation of their properties [11-
15]).

The electrochemical process of water splitting 15 a crecial method for generating green
hydrogen from a sustainable resource like water [16]. To facilitate the production of oxygen
and hydrogen gases via this process, both the oxygen evolution reaction (OER) and the
hydrogen evolution resction (HER) are neccssary. These reachion can be regarded as
environmentally benign from a sustainable resource like water. This process necessitates both
the OER and HER to offectively produce oxygen and hydrogen goses. These reactions are

recognized as clean and sustainable energy source [17]. Although the concept of water splitting

Page 2 of 21




I IR N VI PR TR TR T i T A U B R R 'E'E'EE ' REEE R

U T YRR 1

To Develop An Eco- Friendly Method For Synthesizing

Magnetic nanoparticles (MNPs)
A Project Report Submitted to

Gurn Ghasidas Vishwavidyalaya, Bilaspur, C.G.

This dissertation is submitted in partial fulfillment of the
requirements for the degree of

Master of Science
in

Chemistry

Submitted by Supervisor
Rekha Tirkey Prof. Khemchand Dewangan
M.Sc. 4% Sem (Physical chemistry) Department of Chemistry
Enrolment No. GGY/23/07229 Guru Ghasidas Vishwavidyalaya
Roll No. 23104147




¢ UL U UL OO e U U U e e o

Guru Ghasidas Vishwavidyalaya

A Central University established under Ceniral Universities Act 2009,

Prof. Khemchand Department of Chemistry
Dewangan Guru Ghasidas Vishwavidyalaya
Professor of Depl, Hilaspur-495009, C.0.
Chemistry

CERTIFICATE

This is to certify that Miss Rekha Tirkey has completed the project dissertation
entitled “To development An eco- friendly method for synthesizing magnetic
nanoparticles " under my supervision for the partial fulfilment of required degree
of “Master of Science in Chemistry”. Throughout this project. he has
demonstrated diligence, a methodical approach, and a sincere commitment to
collecting and reviewing relevant literature. In the process, he has gained a
comprehensive understanding of various aspects of chemical science related to

the topic at hand.

To the best of my knowledge and belief of the project
1) is original and has not been submitted anywhere for award of any degree.

2} Fulfils the requirement of the Ordinance relating to the M.Sc. degree of
the: university,

I 'wish him every success in the future life,

[hate;
~ 2al]
Mlace: Bilaspur, (C.G) Signature ol FEFr1-_|'I. FISOF




i b iy s e e

‘v ¥

b O A d U B O L LG

d O L @ b

TABLE CONTENTS

| Entry Comient Page No.
b Abstract o7
2. Introduction 08-12
s Aims and Objectives 3
| I -
i ' Materials and Methods 13-16
= '|
3 Characterization 17
b Application 18-22
7. | Result and discussion 23
8. Conclusion 24
2. Future perspective 24-25
10 Reference 26




guuuuuuuuuuwuwwuuuuu‘ﬂ_w..'*.r.au’.:r'.:*’.rﬂ.r*:.ru{.r'i-b*;ﬁ-

Localization of Coated Iron Oxide (Fe,0,) Nanoparticles on
Tomato Seeds and Thelr Effects on Growth

A dissertation submitted In partial fulfiliment of the requirement for the degree
of Masters of Sclence (M.5¢.) In Chemilstry

7/
M.Sc. Project Report (May 2025)

Submited By Under Supervision of
Satya Tamboli Dr. Khemchand Dewangan
(Enroliment No.: GGV/23/07233) HOD & Professor

(Roll No.: 23104151}

Department of Chemistry
Guru Ghasidas Vishwavidyalaya

Koni Bilaspur 495009 (C.G), India




e i e o e e e o e B b I

CERTIFICATE

This is to certify that the thesis entitled “Localization of Coated Iron
Oxide (Fe;04) Manoparticles on Tomato Seeds and Their Effects on
Growin” is the work carried by Miss Satya Tamboii {Enroliment no.
GGV/23/07233, Roll no. 23104151) of Department of Chemistry, Guru
Ghasidas Vishwavidyalaya, Bilaspur (C.G.) is a verified record of the

work completed under mv direction and supervision, The thesis work
has not been submitted to another university or organization for a
degree or professional certification. She wrote this thesis alone, and it
is free of plagiarism and clear enough in its grammar to be read. |

certify that, unless otherwise mentioned in this thesis, the work
contained within it is entirely my own original research.

Date: 15/May/2025

Place: GGV, Bilaspur

P TV

— T
Dr. Khemchand Dewangan

Head of Department & Project Supervisor
Department of Chemistry
Guru Ghasidas Vishwavidyalaya,

IFew] Milsam o AT ©  leadia
AL DDl =2 IUE, g, 1Hdd




o L b bbb bbb bbb b686666 6066666646 e—é—é o ¢

e —

CONTENT

Statement

Certificate
Acknowledgement
Abstract

-

Chapter 1. Introduction

1.1 Background and Agricultural Context
1.2 Metal and Metal Oxide Nanoparticles in Agriculture

1.3 Importance of Surface Functionalization
1.4 Role of Iron Oxide (Fes04) Nanoparticles

1.5 Objectives of the Study

Chapter 2. Nanoparticles: Definition, Structure, and Classification
and Synthesis of Metal Nano Particles (MNPs)

2.1 Definition of Nanoparticles

2.2 Structure and Morphology of Nanoparticles
2.3 Classification of Nanoparticles

2.4 Significance in Agricultural Applications

Synthesis of Fez03 Metal Nano Particles




i % ; bk ke ke o e K by g K KN K G BR Gk Ea La Le—te—Lety W O

Chapter 3. Characterization of Black Metal Nano Particles (MNPs)

UV-Visible Spectroscopy Characterization of Synthesized Fez03
Metal Nanoparticles

3.1 Sample Preparation

3.2 Instrumentation and Conditions

3.3 Results and Interpretation

Chanter 4, Annlicatinn

Chapter 5. Conclusion

Future Prospects

Reference




uuuuuqi#i#ihh#ﬁl‘ﬁbbﬁﬁﬂﬁnw####u#uﬁﬁ&#‘

ﬂ

GREEN SYNTHESIS OF SILVER NANOPARTICLE BY ALOE
VERA PLANT EXTRACTION

Science
A dinseriation submitted in partial fulfiiment of the requiremant for the degree of Master of
(M Be.) in chamisiry

M.Sc. Project Report By
Shrutt Ral
{Enroliment No.. GGV/ZIOTZIS5)

Department of Chemistry
Guru Ghasidas University, Koni (Bilaspur),

495008 (C.G.), India



u-a-u-ulrll----'-iuuuuuuuuuﬂHHHHHHE'EI-]

1.2 Certificate

it s to cerify that the work in the project repod Glled "green synthesis of silver
nanopariicle by aloe vera plant extraction and In Silu generation of bimetallic
nanoparticle and is applications™ by Shnull Ral has been approved under my
supErdision thatl this woek Bas nol boen submitled elsawhera

TR
—"} nﬂ.“’“

Dr. Khemehond Dewangan

Project supcrvisar

Department of Chemistry
GGU BILASPUR Bilaspur-495009 (C.G.)
15052025

Departeesnst of Chemistry
Guru Ghasidos University
Bilagpur-495009 (C.06G.)




- . e

1.4 Table of Contents

Cover page
Statement
Certificate
Acknowledgement
Abstract

Chapter 1. INTRODUCTION
1.1 Nanotechnology and Green Synthesis
1.2 Background and Significance
1.3 In Situ Generation of bimetallic nanoparticle
1.4 Role Of Aloevera In Nanoparticle Synthesis
1.5 Objectives of the Study

Chapter 2. LITERATURE REVIEW
2.1 Sliver Nanoparticles:Properties And Applications
2.2 Green Synthesis Methods: An Overview
2.3 Aloe Vera Phytochemistry
2.4 BEimetallic Nanoparticles And Their Importance
2.5 In Situ Synthesis Techniques

Chapter 3. METHODOLOGY
3.1 Materials And Chemicals Used
3.2 Preparation Of Aloe Vera Extract
3.3 Green Synthesis Of Silver Nanoparticle
3.4 In Situ Generation Of Bimetallic Nanoparticle

Chapter 4. CHARACTERIZATION
TECHNIQUES AND RESULT DISCUSSION
4.1 UV-Visible Spectra analysis

W




4.2 Comparison Between Mono And Bimetallic Nanoparticie

Chapter 5. APPLICATION
5.1 Silver Nanoparticle
5.1.1 Antimicroblal Activity
5.1.2 Catalytic Applications
5.1.3 Environmental And Biomedical Relevance
5.2 Bimetallic Nanoparticle (Ag/Cu)
5.2.1 Food Preservative
5.2.2 Nanocosmetic

Chapter 6. CONCLUSION

6.1 Summary of Findings
6.2 Future Prospects

Reference




N Y9 9 ¥ 9 9 9 ¥ ¥ ¥ B ¥ § 4 % & % & & & &k ¥ B F F E E K E FF R B

A Project Report
On

Synthesis and Characterisation of Lanthanum-based double perovskite oxides of LSFL |

and LSFC by Sol gel method

Submitted for
Partial Fulfilment of the Requirement for the Degree of

Master of Science in Chemistry

14| 4]

Lession 202 5.

GUIDED BY SUBMITTED BY
Dr. Ashish Kumar Singh Ms. Shyama rani Kar
Protessor M.Sc. 47 Semester
Department of Chermistry Roll No. 23104156
Guru Ghasidas Vishwawvidyalaya Enroll. No. GGV/23/07236

Bilaspur (C.G.)

DEPARTMENT OF CHEMISTRY
GURU GHASIDAS VISHWAVIDYALAY A, Bilaspur (C.G.) 495009, India

(A Ceniral University Established by Central Universities Act 2000 ™o, 25 of 2005




1 SFZ and LSFC by Sol gel method™,

DEPARTMENT OF CHEMISTRY
GURU GHASIDAS VISHWAVIDYALAY A, BILASPUR (C.G.)

(A Centrul University Established by Contral Universities Act 2009 Mo, 25 of 204)

CERTIFICATE

is is to certify that Ms. Shyama rani Kar has carried out this project under my supervision

lin the Department of Chemistry, Guru Ghasidas Vishwavidyalaya, Bilaspur (C.G.) on the

topic “Synthesis and Characterisation of Lanthanum-based double perovskite oxides of

She has worked diligently, methodically and collected the literature very sincerely and)

arcfully. During this project work, she has learmt about various synthesis and characterization

echniques related to the entitled topics.

o the best of our knowledge, the work presented in this project is original and has not

bcen submitted anywhere. | recommend that the project report be forwarded to the
and life.

pective examiners for evaluation. | wish her all the success in her carcer

& "'E‘J: -Ih'h.
“Pr. : Ehisht'umar Singh

Professor
ment of Chemistry
Guru Ghasidas Vishwavidyalaya
Bilaspur (C.G.)




) B 5 9 0 0 D D 0 W W WY et dERECErTe €

— i

e i s

DEPARTMENT OF CHEMISTRY

GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR .G
A Central University Estblished by Centml Universities Act 2009 Mo 25 of A0y

FORWARDING CERTIFICATE

This is to certify that Ms. Shyama rant Kar has carried out this project in the
Department of Chemistry, Guru Ghasidas Vishwavidyalaya, Bilaspur (C.G.) on
the topic “Syathesis and Characterisation of Lanthanum-based double
perovskite oxides of LSFZ and LSFC by Sol gel method”, This project is
submitted for the partial fulfilment of requirements for the depree of M. Sc. in

Physical Chemistry and forwarded to the examiner for evaluation.

1 wish her every success in her life.

Prof. Khemchand Dewangan
Head
Department of Chemistry,
Guru ﬁh&sidaa. Vishwavidyalaya,
Bilaspur (C.G.), India, 495009,




L

Ahbstract

. Intreduction

2. Expenimental Section

2.1 Materials

2.2 Synthesis of LSFC and LSFZ

2.3 Electrode Preparation

2.4 Electrochemical Measurements

3. Instrumentation

4. Charactensation Technigues

5. Results and Discussions

5.1 FTIR Analysis

5.2 Powder X- ray diffraction study

5.3 CV Analysis

6. Conclusion

References

uiihiitlllllllilllt:ttlttt:

T

R

Se 00

1. PliT



1. INTRODUCTION

Increasing energy demands have suimulated intense research on alternative energy
conversion and storage systems with high efficiency, low cost, and environmental henignity
[1,2], Catalysts for oxygen reduction and evolution reactions are at the heart of key Im::wabll_:-
energy technologies, including fuel cells [3.4] and water splitting, For more effective energy
cofversion or storage systems, a vanety of creative concepls have been put forth, meluding
fuel, alkaline water electrolysis, cells, as well as metal-air batteries. Electrocatalysis, which
utilizes applied electricity to facilitate catalytic reactions, is recognized for its ability to convert
electrical energy into chemical energy, while photocatalysis harnesses solar energy for sirmilar
transformations [5]. Both methodologies necessitate the use of efficient catalysts to enhance
reaction efficiencies. Among the vanous catalysts, noble metals like gold, silver, pral ladium,
and irdium are favoured for their superior performance in (electro) photocatalytic reactions
[6]. However, the prohibitive cost of these catalysts poses a significant barrier 1o their
widespread use, underseoning the urgent need foc the design and development of cost-effective,

garth-abundant alternatives for these applications.

Several catalysts have been developed to enhance electrode kinetics and stability under
the electrocatalytic OER, which has been the sithject of much research in recenl decades. The
OER activity of metal oxide catalysts comprising fransition metals [7.8], and several metal
oxide families, including perovskite, has been the subject of extensive investigation. [thas been
discovered that the layer sfruciure type-family (M{OH)z, MOOH, and LiMOy; M = Mn, Fe,
Ca, and Ni[9.10,11], spinel (A'B 200 A’ = alkaline-earth and/or transition metals, B' = group
11 elements and/or transition metals), and (ABO:: A = alkaline-and/or rare-carth metals, B -
transition metals)[12,13 jshow notable activity toward OER, These transition metal-based
oxides are inexpensive, simple W make, ind safe for the environment, They also exhibil
moderate conductivities and arc stable in alkaline solutions, making them suitable candidates
for electrocatalytic OER. Additionally, promising electrocatalytic materials for HER and/or
OER have been reported for organometallics (metal coordination complexes) [14,15], which
may be excellent candidates [or the averall reaction with water splitting. However, compared
to metal oxide catalysts for electrocatalytic OFR, there are very few documented mstances of
non-oxide catalysts for OER, It 15 known that ORR can invelve a two-step, two-glectron
rection wherein an intermediate 5-tﬂhl|!. peroxide ean be formed that further gets reduced 1o
water at high potentials, Even in cases where the ORR involves two steps, 4 two-glectron

process, efforts have heen directed towards improving the reaction conditions such that pdirect
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