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ABSTRACT

Nanoparticles, tiny structures with dimensions typically less than 100 nanometers, are
revolutionizing various fields due to their unique properties. These minuscule entities possess
extraordinary characteristics, distinct from their bulk counterparts, owing to their size and high
surface area-to-volume ratio. Graphene oxide is a derivative of graphene, a two-dimensional
material consisting of a single layer of carbon atoms arranged in a hexagonal lattice.
Graphene oxide is produced from graphene through a chemical oxidation process, which
introduces oxygen-containing functional groups such as epoxides, hydroxyls, and carboxyls
onto its surface.graphene oxide serves as 3 precursor for the production of reduced graphene
oxide (rGO), which involves the removal of oxygen functional groups, resulting in a material
with properties more similar to pristine graphene. This reduction process restores some of the
electrical and mechanical properties lost during oxidation, further expanding the applications of
graphene-based materials. The nanosheets are formed by the pineapple peel powder and
fresh such as the pineapple peel is act as a rGO. Then synthesis the rgo with FESEM, EDAX,
UV from the chracterization techniques. But the fresh peel nanosheets are formed better. Then

first rtGO reduced and used for dye degradation of crystal violet. Then the graphene sheets are
reduced Degration of nanosheets.

KEY WORDS - GO, Pineapple peel , FESEM, EDAX, UV
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CHAPTER-1
INTRODUCTION

1.1 NANOPARICLES

icles aré incredibly tiny particles, usually around one and one hundred nanometers in

aving dimensions on the nanometer scale. One billionth of a meter is equal to one
to put that into perspective. Metals, metal oxides, polymers, and carbon-based
terials that can be used to create these particles.

Nanopart
size, h
k. nanometerp

_‘;.: naterials are just a few of the ma

; The small size and high surface area-to-volume ratio of nanoparticles make them different
. from their bulk counterparts in terms of special features. Because of these properties,
mely adaptive and helpful in a variety of sectors, such as energy,

. nanoparticles are extre
s, with their minute size and

p, electronics, and medicine. Nanoparticle
diverse fields, propelled by their unique
dent properties, where as dimensions
In biomedicine,

'; environmental cleanu
. remarkable properties, find applications across

s. One notable feature is their size-depen
mical attributes emerge.

wing to their ability to penetrate
ffects while

characteristic
. shrink to the nanoscale, distinct physical and che

icles play a pivotal role in drug delivery systems, O
e targeted therapy, reducing side €

in diagnostic imaging, nanoparticles serve as
ened precision. The

? nanopart
| tissues and cells efficiently. They enabl

| enhancing treatment efficacy. Additionally,

n of diseases like cancer with height

particles, particularly in the fabrication of
particles aré integral to the
leveraging their tunable

contrast agents, aiding in the detectio
.; field of electronics benefits immensely from nano
conductive inks and transparent conductive films. Moreover, nano
development of optoelectronic devices such as LEDs and solar cells,
optical and electronic properties. I environmental applications, nanopa
1’ pollution detection and remediation efforts, showcasing their catalytic prowess in bre
down contaminants and purifying water sources. Furthermore, the food industry utilizes
Nanoparticles for enhancing packaging materials and food additives, bolstering food safety
and quality. Despite their myriad applications, concerns surrounding nanoparticle toxicity and
SMVironmental impact necessitate ongoing research to ensure their safe utilization acros's
- Various sectors. Thus, while nanoparticles offer unparalleled versatility and promise,‘thelr
] "ssponsible integration demands a nuanced understanding of their properties and implications-

rticles contribute to
aking



1 2DYE DEGRADATION:

The princip|e of dye degradation revolves around breaking down comp| d
plex dye

olecules into simpler, less harmful substances. This can be achieved through vario
us

processes: including
4 2.1 Chemical reactions
chemical agents or catalysts can be used to facilitate the breakdown of dye molecules

into smaller fragments through processes such as oxidation, reduction, or hydrolysis.

1.2.2 Biological processes
Microorganisms such as bacteria, fungi, or algae can metabolize dye molecules as a

source of energy or carbon, converting them into simpler compounds through enzymatic

reactions.

1.2.3 Physical processes
Mechanical agitation, such as mixing or ultrasonic treatment, can help disperse dyes

and increase their contact with other degrading agents, facilitating their breakdown.
Overall, the principle of dye degradation aims to mitigate the environmental and health

fisks associated with dye pollution by reducing the persistence and toxicity of dye molecules in

the environment.




waTE WATER TREATMENT
| AWAS

1 ,lenwalm reatmant 16 an essential process tha keeps the enviranment #nd human health

! o by aliminating Impurities and pollutants from industrial and sawage efflusnts b
| ale

| efore they
aod nto natural waler bodies, The procedure consists of 86v6/al

o 1olod staps, each of which
argeld 8 ditterent type ol contamination using physical, chemical, and biological treatments
Bl '

"y particles and wolids are firsl removed by physical techniques fike screening and
g sodimentation; suspendod solids and organic debris are then removed by later chemical
pIOCOSSOS like flocculation and coagulation. By using techniques like biological filters or
= qclivated  sludge, blologlcal treatment uses microorganisms to break down organic
1 contaminants into gimpler, less hazardous chemicals, The treated water is further refined using
culling-edge methods Including membrane filtering and UV disinfection to guarantee that its
quallty salisfios legal requirements, Furthermore, Before being safely disposed of or reused,
_: the sludge produced during treatment I8 subjected to additional processing, such as digestion
‘*i and dewalering. There are slill ssues with wastewater treatment technologies, such as the
need to remove newly discovered pollutants and the energy-intensive nature of some
- lreatment techniques. In order to solve these Issues and create long-term solutions for efficient
wastewater treatment, which encourage prudent water resource management and
environmental preservation, more research and innovation are needed. Wastewater treatment
Is a collective term for an array of treatments intended to efficiently extract impurities and
pollutants from sewage and industrial effluents. These procedures fall into three general
calegories: chemical, biological, and physical. Mechanical methods are used in physical
eatment methods including screening and sedimentation to remove big particles and waste.
: Chemicals are added during chemical treatments, including in oxidation, flocculation, and
. “03gulation, to help in the precipitation or breakdown of suspended and dissolved pollutants.
Through aerobic or anaerobic digestion, microbes are used in biological treatment methods to
-‘ Preak down organic contaminants into less toxic, less complicated molecules. Based on the
‘ Physical characteristics of the wastewater and the intended treatment results, specific methods,

. Suc
f has membrane bioreactors, trickling filters, and activated sludge, are



ithin these categories. Furthermore, advanced Reverse 0osmosis, membrane filtration,

d UV disinfection are a few treatment techniques that can be used to further purify the
sated water while maintaining compliance with strict legal requirements. In order to produce

eated effluent that is safe for discharge or reuse and so reduce environmental pollution ang
feguafd public health, the right treatment methods must be chosen based on a number of
. sa

. including the wastewater's composition, treatment objectives, and available resources.



CHAPTER-2
LITERATURE SURVEY

REDUCT!ON OF GRAPHENE OXIDE INVOLVING EXTRACTS OF PLANTS

REEN
DIFFERENT TAXONOMY GROUPS

is ideal for numerous applications due to its thin and

a remarkable material,
allenge. Chemical reduction is

Graphe”e

|ronmentally friendly manner continues to be @ significant ch
idered the most advantageous method for preparing reduced graphene oxide (rGO).
necessitates the use of toxic and harmful substances, which can have a
nment and human health. Thus, to accomplish the objective,
garchers worldwide to develop a simplée method
accessible, sustainable,

onsr
However this process

detnmental effect on the enviro
the green synthesrs prrnmple has prompted rese

for the green reduction of graphene oxide (GO), which is readily

renewable, and environmentally friendly. For example, the use of natural
considered safe. Furthermore, plants contain reducing
focuses on the discovery and application of rGO
iew aims to aid current and future
n the green

economlcal
uch as plants is generally
ent review

fferent plant parts. The rev
ts as a reductant |

ovel plant extract that ac
tential application in a variety of industries. (Dharshlnr

materlals S
and capping agents. The curr

s synthesrs using extracts from di

researchers in searching for @ n

symhesrs of rGO, as well as its po

- | Perumal et al.,)

G PLANT LEAF EXTRACTS

| 22BI0LOGICAL REDUCTION OF GRAPHENE OXIDE USIN
mechanical.

ion due to its uniqué
hemically

loyed methods to €

he reducing agent.
from

| Two-dimensional graphene has attracted significant attent
nly emp

4 | electrical, thermal, and optical properties- Most commo
. reduce graphene oxide to graphene use hydrazine of its derivatives 85 t

However they are highly hazardous and explosive: various phytochemrcals obtained
d peels of a plant aré used as reducing agents in

pper, and platrnum nanopamcles In this study,

Platanus, persimmon, Pine, Maple, and Grrrkgo)
e. The optimized reaction ¢on

dlf'fe
th rent natural sources such as leaves an
e
. '€ Preparation of different gold, silver, co

: Seve
e N plant leaf extracts (Cherry, Magnolia,
e
for th°°mpared for their abilities to reduce graphene oxid
" © reduction of graphene oxide were determined @S follows. TYP€ of




reaction time: 12 h, composition of the reaction mixture: 16.7% viv of plant leaf

pension, and temperature: g5 C. The degree of reduction caused by Cherry

(in total SUS
act Was analyze hotoelectron spectroscopy. The
e oxide was a
Raman spectroscopy, X-ra

e , Beom Soo K2im,2013)

d by elemental analysis and X-ray p
~f graphen Iso confirmed by ultraviolet-visible spectroscopy, Fourier
ed spectroscopy. y diffraction, transmission electron

and thermogravimetric analysis. (Geummi Le



D TOXICITY OF GRAPHENE OXIDE NANOPARTICLES: A

HESIS AN
£VIEW OF IN VITRO AND IN VIVO STUDIES

PK sY

n the last decades, including electronics,

d aeronautics. The application of
and

e been widely used in many fields |

food processing, buildings, an
improve diagnosis, treatment,

anomaterials hav

cosmetics,
in the medical field could
(GO), an oxidized derivative of graphene, is

ry, and cellular

mediCiI’lB,
n;;momaterials

on techniques.
din biotechnology and medi
haracterized by various p
cal charge. However, the

'bio
ithese
'preventi
currently use
imaging- Also, GO is €
size, high surface area,
and organs is @ limiting factor
s have evaluated the biocompa

f this nanomaterial’s toxi
dministered, the method of GO synthes

gs together studies on the method  of

techniques,
and biological systems.

Graphene oxide
cine for cancer treatment, drug delive

hysicochemical properties, including nanoscale
toxic effect of GO on living cells
| field. Recently, numerous
o and in vitro. In
o the

and electri
that limits its use in the medica

tibility and toxicity of GO in viv

c effects varies according t

_:{;' studie
is, and its

the severity ©
e dose to be a

This review brin
characterization

of GO in cellular models
smaa Rhazouani etal,)

general,
‘administration route, th

properties.
and physicochemica!

| physicochemical
ructure of GO,

the toxicity
chanism of its toxicity. (A

synthesis and st
properties. Also, we rely on

- Moreover, we mention the general me




gs OF USING NATURAL EXTRACTS AS GREEN REDUCING AGENTS

LENG
HAL A BRIEF REVIEW

L 940 .
! 2N g SYNTHESIS OF RGO:
g |

d graphene oxide (rGO) has attracted much attention because of its high thermal
ctrical prope h, optical transmittance

al areas. This material is widely used for variou
GO). Currently, the reducing agents used in the

uction of graphene oxide (
drazine are harmful to the environment. Therefore, multiple searches

d to replace the toxic ones. This brief

ineduce
] conductivity. egle
45 well 85 theoretic
duced DY the red

is such as hy
friendly reducing agents have been conducte
sses the challengs of using natural extracts as reducing agents and several
is of rGO from GO. Furthermore, the chemical

rties, Young's modulus, mechanical strengt
s applications and normally

i pro

"..f for €€0
. eview discu
es commonly utilized in the synthes
lved in the re
e GO reduction are discussed from the view poin

| fundamental characterization techniques, such

as UV-Vis, FTIR, XRD, and Raman spectroscopies are also described. These main

e utilized to justify the success of the reduction process with the hope that
rization of the synthesized

f techniqu

ponents and mechanism invo duction process are reviewed and compared.

L com
- Some mechanisms involved in th t of the

chemical contents in the plant extracts. Severa

| characterizations ar
sed as an initial screening before a complete characte

' it can be u
al reducing agents faces some

E 16O is conducted. Moreover, the devel-

thallenges, including the complexity of the compoun
. 'eproducibility of the synthesis method. This review summarizes the strategy for applying

| natural agents to reduce GO to rGO so that it can help researchers finding the novel green

L e ; . : :
! Xtracts and use it effectively in the rGO synthesis process.

:- (Lia Destiartj ot al.,)

oping use of natur
ds in the natural extracts and the




L ARACTERIZATION OF REDUCED GRAPHENE OXIDE (RGO)

ND C
ING THE TOUR METHOD WITH DIFFERENT

1S A
NTHESOM GRAPHENE OXIDE (GO) US

phene is oxidizing graphite powder with a mixture of

ds and potassium permanganate. Parameters such as reaction time, reaction
concentration were varied to study the degree of oxidation of

d method for the preparation of graphene
(9: 1 volume ratio) instead of

hto synthesize gra

H3PO4 aci
and amount of
aphene oxide. Currently, an improve
mmon one. A mixture of H2804/H3PO4

ased hydrophilic and oxidized GO without the emission of toxic

od. The graphene oxide (GO) was

E o
| ges which differs from

reduced graphene oxide (rGO)

the traditional Hummers' meth
iconve ted 0 by chemical reduction using ascorbic acid as the

g agent The GO and rGO were characterized by UV-visible spectroscopy, FTIR
tterns. The result showed that treating graphite po
O4 acids at

- (educin
wder

spectroscopys
| yith potassium permanganate (1: 9)

and X-ray diffraction pa
and a mixture of concentrated H2S04/H3P

dation degree. The designed synthesis strategy could

" 50°C for 12 hours resulted in a better oxi
roduction of graphene oxide

' heeasily controlled and is an alternative green approach for the p

| and reduced graphene oxide.




CHAPTER -3
AIM AND SCOPE

3.1 AlIM
nanoparticles for waste water treatment

To gynthesis metal

42 0BJECTIVES

hesis of metal nanoparticles.

o TO optimize the synt
'f-o To characterize the synthesized metal nanoparticles using UV, SEM and EDAX.
g, synthesized metal nanoparticles.

:0 To treat the wastewater usin
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CHAPTER-4
EXPERIMENTAL

4.1 MATERIALS AND METHOD
S

As graphite powde
B r punty mak
yiher purification and sulfuric acid er by SRL 99.9%, deioni
sRL, Hydrochloric acid we are gett » Phosphoric acid by SR nized water we are purch
ettin L ) rcha
g these are in chemical Iab’ e per"'""‘”gélnateszd
oratory withou !
t purificatio
n.

To a soluti

are mi . sulfuri '
t |>‘<ed and stirred for 30 minut ¢ acid, 3ml of phosphoric acid (9:1 rati
potassium permanganate, th es. And 0.255g of graphite powd St v

, then sti ar
stirred for 6 hours(figure:4.2.1).Th and add slowly 1.32g of
-4.2.1).Then after 6 hours sti

tirred it

forms
dark green color (figure:4.2.2)

4,
3 PREPARATION OF rGO

Xd

the pineapple peels were separated from the

DEEI pOW
der a i
i and o n: pineapple peel juice. Initially
O ]
ry under sunli
ght. Once dried, the
, they were ground to obtain a fin
e powder. For

the pj
plnEap
Ple peel

of e ow
sf Seioizee] i pTh der method, 0.0259 of the powder was mixed with 0.05g of GO in 50ml
. e . . in o9Um
000rpm, Ny mixture was stirred for 2 hours and then subjected to centrifugation at

nu i

tes. The resulting pellet was collected and treated in a hot air oven at

10000
C for 1
ho
ur to produce reduced graphene oxide (rGO)-
ce was extracted from the pineapple
n 50ml of deionized

e method, 20ml of jul
s to

0.05g of GO Wa

en centrifuged at 5
t air oven

s dispersed i
ooorpm for 15 minute
at 1000°C for 1 hour to

As fo s
peely g r the pineapple peel juic
g a mortar and pestle. Separately:

Nate
g and sti
stirred
tirr for 1 hour. The llliXtufe was th
eatment in the ho

tha.l
tin rgo _which underwent the same tr

characterizati

Fol
‘Q\Ni
n
g the reduction process:
FESEM)-

&m;
n Sc .
anning electron microscopPY (




44 DYE DEGRADATION

e solution was
DY measured and for every 30 minutes the ob
servants value

was measured from th
e observants value the percentage of dye d
e degradation I

was calculated and ploted.




CHAPTER 5
RESULTS AND DISCUSSION

B

Fig:5.1 before the stirrer Fig:5.2 after thr étirrer

m! Sulfuric acid and 3ml phosphoric acid (9:1)

d after add 0.255 g of graphite powder and
tirred for 6 hours then the dark green

The before and after stir we use the 27
d and magnetic stir for 30 minutes an
um permanganate add slowly and S
and 0.675 ml Hydrogen peroxide
use the volume of temperature is

|
i
B
E
B
B

ratio Mixe
add 1.32 g potassi
colour was produced

add solowly because the exothermic
produced Stir for 20 minutes.

reaction is produced beca




4 sty TS
s, Tt T P, 345

ig:5.3 centrifuge

O and Centrifuge @ 5000 rpm for 7

d 30 ml Deionized H2
of sample.

0 mi Hydrochloric acid and ad
g for the purification

utes this process should be 3 times doin






 Fig:5.5: preparation of rGO

. ; . . ‘ . . d
N this | haye use the pineapple peel dried powder and pineapple peel juice mix with delomz-e

i in
Yater ang centrifuge and hot air oven then finally collect the rGO the pineapple peel was using

for the "®ducing aget

TR

TR

s



FESEM RESULTS
Pineapple peel powder of rGO

iEﬂrn SIEEE SeetENs op vty
I e wpmary  wres 1

| Fig:5.6 FESEM resuits

FESEM results of reduced graphene oxide using pineapple peel powder. In this the grafine
' Sheets are forming then the graphene is reduced.

- N40um- Mag = 250x WD=7.3mm

2000 Mag=50.48xx,WD=7.1mm

h
i-
I
i
a
e
s
a
e Y
A
4
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M results of reduced graphene oxide using pineapple peel juice. In this the graphene

rming then the graphene is reduced.

= |p100um Mag=150X, WD=7.1 mm
n 10m -Mag=1.50 KX, WD=7.1mm

- FESE
sheets aré fo



gDAX
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fig:5.8 EDAX

i is egax results of rGO in this the carbon and oxigen particles are presence.




EDS Layered Image 1

Fig:5.8 EDAX

| in this the carbon and oxigen particles are presence.
This is edax results of rGO in

{

|
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i
i
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e




fig:5.9:map of spectrum

8 10

[ | Map Sum Spectrum

R P O i Mok T i o B R

14 1%

apsum
pectrum
Element Line Weight% Weight % Atomi
Type Sigma c%
C K series 58.06 0.36 65.12
0 K series 41.05 0.35 34.56
Si K series 0.20 0.03 0.10
S K series 0.21 0.03 0.09
Cl K series 0.20 0.03 0.08
| — 0.06
Cu K series 0.28 0.08
100.00
Total 100.00
L ol e e




D
YE DEGRADATION:

50 100 150 200 250 300 350

FIG:5.10: Dye degradation

Graphene oxide was successfully rGO nanosheets by the fresh pineapple
Peel. So thus prepared rGO hanosheets where studid for dye degradation of

crystal violet. From the results it was found that 92% of dye degradation was
achieved by the Prepared rGO nanosheets hence we conclude that prepared
GO efficiently degrades the crystal voilet dye.
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00k th
Mmethod for producmg rede Challenge of devebplng a green synthesis
. Uced qr
Promising APplicationg Jraphene oxige (rGO), a materia| with

, the project sought to utilize
ral angd environmentally friendly reducing
agent.

was chosen as the starting material. Pineapple peels, known to contain
reducing agents were used to initiate the reduction process. This choice
aligns with the green synthesis principle, emphasizing the use of
renewable resources and minimizing environmental impact.

The synthesized rGO was subjected to thorough characterization using
advanced techniques such as Field Emission Scanning Electron
Microscopy (FESEM) and Energy Dispersive X-ray Analysis (EDAX).
These analyses provided insights into the morphology, structure, and
elemental composition of the produced rGO, confirming its successful

synthesis and purity.

: ' GO, dye
To demonstrate the practical application of the Synthegz?d r let and
: VIO
degradation experiments were conducted using crysta cess was
i ro
graphene oxide as model pollutants. The degradation p

: iveness of rGO in
monitored using UV analysis, showcasing the effective

environmental remediation.

A B A A AT o G D



. the project extended its impact beyond laboratory-scale

Moreove

xperimeﬂts by incorporating the synthesized rGO into a nanofiber
€
his innova

for water purification, leveraging the unique properties of rGO to

sheet. T tive approach aimed to create a scalable and practical

solution

efficiently remove contaminants from water sources.

overall, the projects emphasis on green synthesis methodologies,
dtilization of natural resources, rigorous characterization techniques,
and practical applications in environmental remediation underscores its
significance in addressing contemporary challenges while promoting

sustainability and environmental stewardship.
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