e

o PP 5

>

>
&t
TN

23
S
b

e

oy Y
Y s S o

s e P
SRS e,
S0 L i aithty
e

PO AN
o, ‘3
L T e
L R TR AT
N B




STUDY OF INTERACTION OF ARSENIC WITH
PLASMONIC GOLD NANOPARTICLES

A
Project Submitted to
PT. RAVISHANKAR SHUKLA UNIVERSITY, RAIPUR (C.G.)

For
INSPIRE
MENTORSHIP PROJECT

SUBMITTED
BY
SANGITA
| (B.Sc. II Year)
Late Shri Devi Prasad Ji Choubey Govt. College, Gandai
Khairagarh—Chhuikhadaﬁ-Gandai [C.G]

Under the supervisor of
‘Dr. MANMOHAN L. SATNAMI
School of Studies in Chemistry
Pt. Ravishankar Shukla University
Raipur (C.G.) |
May-June, 2024

(¥ Scanned with OKEN Scanner



STUDY OF INTERACTION OF ARSENIC WITH
NANOPARTICLES

A
Project Submitted to
School of Studies in Chemistry
Pt. Ravishankar Shukla University, Raipur (C. G.)

For
Inspire

Mentorship Project

Submitted by:

Sangita

Under the supervision of
Dr. Manmohan L. Satnami
School Of Studies in Chemistry
Pt. Ravishankar Shukla University, Raipur (C.G.)
2023-2024

School Of Studies in Chemistry
Pt. Ravishankar Shukla University, Raipur (C.G.)

(¥ Scanned with OKEN Scanner



Manmohan Lal Satnami
z:;ociate Professor in Chemistry
"o M.Phil., CSIR-NET

Sc., A
:;VA §. CNP Postdoctoral Fellow (Brazil)
;,i[e member Qf. Indian Sf’c iety for Surface Science & Technology Mobile: 7999509271
\fember of Indian chemical society Email: manmohanchem@gmail.com
CERTIFICATE

This is tt? certify that Ms. Sangita has completed the project work entitled “Study of interaction
of arsenic with plasmonic gold nanoparticles” ynder my supervision for the inspire mentorship
project embodies the observation, interpretation and conclusion of her study.

She is allowed to submit the present work for the project of Pt. Ravishankar Shukla University,
Raipur (C.G.).

-

Head™of the Department Dr. Manmohan L. Satnami

School of Studies in Chemistry (Supervisor)
Pt. Ravishankar Shukla university School of Studies in Chemistry
Raipur CG, 492010 Pt. Ravishankar Shukla University
Head Raipur CG, 492010
P?(;Qoql l?f Studies In Che Dr. Manmogmoks%mm‘
- Ravishankar Shukla University School of S e
RAIPUR (C.G.) Pt R AIPUR 492010 (C.G.)

E-mal. manmohanchem@gmail.com

(¥ Scanned with OKEN Scanner



DECLARATION

I hereby declare that the project entitled “Study of interaction of arsenic with
plasmonic gold nanoparticles ” s my own work, conducted under the supervision

of Dr. Manmohan L. Satnami, School of Pt. Ravishankar Shukla University,
Raipur, (C.G.).

I further declare that to the best of my knowledge, the project does not contain
any part of the work, which has been submitted for the award of any degree either

in the university or any other University/ deemed University, without proper

citation.

Dr. Manmdhan L. Satnami g};‘g

(Supervisor) (Student)
School of Studies in Chemistry
Pt. Ravishankar Shukla university
Raipur CG, 492010
Dr. Manmohan L. Satnami
Associate Professor
School of Studies in Chemi:
Pt. Ravishankar Shukia Univers|

RAIPUR-492010 (C.G.)
E-mal. manmohanchem@gmail.com

(¥ Scanned with OKEN Scanner



ACKNOWLEDGEMENT

[ would like to express my sincere gratitude to my supervisor Dr. Manmohan L.

Satnami, Associate Professor, Schoo] of Studies in Chemistry, Pt. Ravishankar Shukla

University, Raipur (C.G.), who has given hig benevolent cooperation at every stage in

building up to this project and without his Jostering care this work would hardly have

been completed.

My deep regards and thanks to Prof. Kallol K. Ghosh, Head of

Department, Pt. Ravishankar Shukiq University Raipur (C.G.), who has always helped

and facilitating me during my project wortk.

I express my heartfelt thanks to Dr. N. S. Verma, Principal, Late Shri Devi
Prasad ji Choubey, Gowt. College, Gandai (Khairagarh-Chhuikhadan-Gandai), for allowing

me to perform the INSPIRE Mentorship project at School of Studies in Chemistry, Pt.

Ravishankar Shukla University, Raipur (C.G.).

I show my sincere gratitude to Bhagwat Ram Verma, Assistant Professor, Late Shri Devi
Prasad ji Choubey, Govt. College, Gandai (Khairagarh-Chhuikhadan-Gandai), for guidance

and encouragement.

I'would further like to express my sincere thanks to research scholars Yogyata Chawre, Pinki
Miri, Ankita Beena Kujur, Akash Sinha who supported me with their timely advice and

laboratory work.

Place: Raipur Ms. Sangita

Date:S’/o'?[/o(o.Q\_)

(¥ Scanned with OKEN Scanner



CONTENTS

~ PAGENO:.

l A

11 Nanosclence and Nano-technology 12

1.2 Classiﬁc_at_lon of Nanomatenals Lo . 26

e

1.3 Synthesis of Nanomaterials ' 7-9

L4App1icati0no‘fNaanaterials‘v o e 1011

1.5 Gold Nano-partlcle as Sensor ; 12-13

o 2 EXPERHWENTALSECTRMN

2.1 Chemical Required ‘ , 14

|
2.3 Instrumentation 14

2.4 Synthesis of Citraté capped gold nanopaﬁicle' - el e wald

2.5 Interaction of Arsenic with AuNPs | 14-15

3 RESULTSANDDISCUSSION 1620

4. CONCLUSION 21

Tr———

5. REFERENCES i B haetemg i)

(3: scanned with OKEN Scanner



g w:f

\2:;

g’forEnhancgd‘

. ,_..,--4,4\

EL}‘T RAVISHANKAR SHUKLA

B t 4N

S ?:;Late Shn Devn Prasad Jl Choubey Govt. College, Gandal

DT W
X ‘,\":ﬁ‘ .fl,AQa*uﬂ e




SCHOOL OF STUDIES IN CHEMISTRY

PT. RAVISHANKAR SHUKLA UNIVERSITY,
RATPUR-492010, CHHATTISGARH (INDIA)

Dr. Indrapal Karbhal Mob. 8605985169
Assistant Professor Email: ikarbhal@gmail.com
M.Sc., M.Phil., Ph.D,, CSIR-NET, GATE
Pt. Ravishankar Shukla Univefsity,

. Raipur 492010 (C.G.) India.

CERTIFICATE

This is to certify that Bhajan Lal Patel has completed that the project work “Innovative Smart
Nano Bag for Enhanced Methylene Blue Dye Adsorption Using MnO; Nanosheet Coated

BN Co-doped Carbon Fibers Derived from Jute”. This project is submitted for the Julfilment

inspire mentorship project.

Iwish him good luck for all his future endeavours.

% KL\J 23%72—9

Prof. Kallol K. Ghosh - Sf>1,4 Dr. Indrapal Karbhal
(Head of the Department) 7 (Supervisor)
School of Studies in Chemistry School of Studies in Chemistry

’t. Ravishankar Shukla University, Raipur (C.G.) Pt. Ravishankar Shukla University, Raipur (C.G.)
Dr. Indrapal Karbhal

Head i
Assistant Professor
N inkl Siucies In Chemisty School of Studies in Chemistry
o3 : ‘ Pt. Ravishankar Shukla University,

ADUR(C O

RAIPUR-492010 (C.G.)
E-mail:ikarbhal@gmail.com

(¥ Scanned with OKEN Scanner



DECLARATION

I hereby declare that the project work presented in this dissertation entitled “Innovative Smart

Nano Bag for Enhanced Methylene By, Dye Adsorption Using MnO; Nanosheet Coated
BN Co-doped Carbon Fibers Derived Jrom Jute” has been done by me under the guidance of
Dr. Indrapal Karbhal, School of Studies in Chemistry, Pt. Ravishankar Shukla University,

Raipur (Chhattisgarh).

— . L1 e
Z#% 2 Py __
Dr. Indrapal Karbhal Signature of the Candidate
| (Supervisor) (Bhajan Lal Patel)
School of Studies in Chemistry
Pt. Ravishankar Shukla University, Raipur (C.G.)

Dr. Indrapal Karbhal
Assistant Professor
School of Studies in Chemistry
Pt. Ravishankar Shukla University,
RAIPUR-492010 (C.G.)
E-mail:ikarbhal@gmail.com

¥

Date: 0.5 /o 7/9_02?

Place: Raipur

(¥ Scanned with OKEN Scanner



ACKNOWLEDGEMENT

Iwould like to express my sincere gratitude to my supervisor Dr. Indrapal Karbhal, Assistant
Professor, School of Studies in Chemistry, Pt, Ravishankar Shukla University, Raipur (C.G.),
Owho has given his benevolent cooperation at every stage in building up to this project and

without his fostering care this work would hardly have been completed.

My deep regards and thanks to Prof. Kallol K. Ghosh, Head of Department, Pt.
Ravishankar Shukla University, Raipur (C.G.), who has always helped _and Jacilitating me

during my project work,

I express my heartfelt thanks to Dr. N. S. Verma, Principal, Late Shri Devi Prasad ji
Choubey, Govt. College, Gandai (Khairagarh-Chhuikhadan-Gandai), for allowing me to
perform the INSPIRE Mentorship project at School of Studies in Chemistry, Pt. Ravishankar
Shukla University, Raipur (C.G.).

1show my sincere gratitude to Mr. Bhagwat Ram Verma, Assistant Professor, Late Shri Devi
Prasad ji Choubey, Govt. College, Gandai (Khairagarh-Chhuikhadan-Gandai), for guidance

and encouragement.

I would further like to express my sincere thanks to research scholar Mr. Rajiv Nayan

who supported me with his timely advice and laboratory work.

Place: Raipur
Date: 05/07 /2027 Bhajan Lal Patel

(¥ Scanned with OKEN Scanner



1.1 Introduction

1.2 Dyes 1-2
1.3 Classification of dyes 23
1. |INTRODUCTION 1.4 Effect of dyes 4-5
1.5 Methylene blue 5-6
1.6 Removal of dyes 7-8
1.7 Activated carbon 8-9
1.8 Raw materials for the preparation of activated 10-11
carbon
2.1 Materials 12
2.2 Glassware’s 12
2. | EXPERIMENTAL 2.3 Solution preparation 13
SECTION 2.4 Software 13
2.5 Apparatus/Instruments 13
2.6 Experimental procedure for the synthesis of 14
Boron, Nitrogen-doped Jute derived carbon
2.7 Synthesis of BNJ-MnO; NSs 14
2.8 Batch MB adsorption 15
3.1 Characterization 16-17
3. |RESULT AND 3.2 Adsorption efficiency 18-21
DISCUSSION 3.3 Adsorption of MB by BNJ-MnO, NSs Smart 21
nano bags
4. | CONCLUSION Conclusion 72
S. |REFERENCE Reference 23-28

(3: scanned with OKEN Scanner




