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ABSTRACT

Nanotechnologyhasattractedagreatdealofattentioninthelastfew yearsas

miniaturizationandNanomaterialsareoftenforeseentobethekeyforasustainable

future.Inabroadcastsense,NanoScienceandnanotechnologymakesuseofthe

toolsofsyntheticandmaterialschemistrytogenerateNanomaterialswithsize,

shapeandsurfacepropertiesthatcanbedesignedtoevokeaspecificfunctionwith

aim tobeutilizedinvariouspotentialapplications.Nanotechnologyallowsusto

manipulatethematteronamolecularscale(muchlessthan100nm),helpingusto

obtain valuable information forthe synthesis ofnew materials with specific

propertiesandwithahighdegreeofreproducibility.Theproposedworkmainly

focusesonthegreensynthesisofcarbonquantum dotsusinghydrothermalmethod.

Thenanomaterialswillbecharacterisedtostudythestructuralandopticalproperties.

ThepreparednanomaterialwillbeusedforbiomedicineinVivoandinVitrobio-

imaging,drugdelivery.



INTRODUCTION

Carbon based quantum dots consisting ofgraphene dots(QGDS)and carbon

quantum dots(CQDS,C–dotsorCDs).oranewclassofcarbonnanomaterialwith

sizesbelow 10nm.Thearefirstobtainedduringthepurificationofsinglewalled

carbonnanotubesthroughpreparativeelectrophoresisin2004.Carbonincommonly

ablackmaterialandwasgenerallyconsideredtohavealowsolubilityinwaterand

weakfluorescence.Carbonbasedquantum dotshavegoodsolubilityandstrong

luminescence.So they are referred as carbon nanolights.They are the best

alternativetothesemiconductorquantum dots.

PROPERTIESOFCARBONQUANTUM DOTS:

Highstability,goodconductivity,lowtoxicityandenvironmentalfriendly,CQDshave

been extensively investigated especially due to their strong and tuneable

fluorescenceemissionproperties.ManycarboxylmoietiesontheCQDssurface

impartexcellentsolubilityinwater,CQDsaresuitableforchemicalmodificationand

surface passivation with various organic,polymeric,in organic (or)biological

materials.CQDshavecrystallineoramorphousstructure,quasisphericaldiscrete

carbonnanoparticle.Thestudyofphoto luminescenceofsuchcarbondotsat

differenttemperaturewhichhelpstounderstandtheluminescentmechanism of

carbondots.

SYSNTHESIS,SIZECONTROL,MODIFICATION:

ManymethodshavebeenproposedtoprepareCQDsduringthelastdecadewhich

canberoughlyclassifiedinto”Topdown“and“bottom up”andtheycanbemodified

duringpreparationareposttreatment.ThreeproblemsfacingCQDspreparation(1)

carbonaceousaggregationduringcarbonizationwhichcanbeavoidbyusingelectro

chemicalsynthesis,confined pyrolysisorsolution chemistrymethods.(2)Size



controland uniformity which is importantforuniform properties and can be

optimisedviaposttreatmentsuchasgelelectrophoresis,centrifugationanddialysis.

(3)Surfacepropertiesthatarecriticalforsolubilityandselectedapplicationswhich

can be tuned during preparation orposttreatment.Surface modification is a

powerfulmethod to tune surface properties.There are many approaches for

functionalisingthesurfaceofCQDsthroughthesurfacechemistryorinteraction,

suchascovalentbonding,coordination,π–πinteractionandsol-geltechnology.The

majorityofCQDsarerichinOxygencontaininggroups,whichendowsthem with

feasibilityincovalentbonding.Surfacepassivationviacovalentbondingofamine

containingagentsisacommonmethodtoimprovethePLofCQDs.

SCOPEOFSTUDY:

Carbonquantum dotsareusedinmanyapplicationssuchasinbiomedicine,bio

sensor,biodrugdelivery.Inoptronicssuchasdyesensitizedsolarcells,organic

solarcells,supercapacitorsandlightemittingdiodes.Carbonquantum dotsin

biologicallabellingandinbioimaginghavemorepotentialapplication.CQDscan

show aPLemissioninthenearinfra-red(NIR)spectralregion.UnderNIR light

excitation.

LIMITATIONOFSTUDY:

The CQDs have greatpotentialin manyapplications butthere are stillsome

difficultiesintheassemblyofefficientandhighqualityandpoorcontroloversizes.

REVIEW OFLITERATURESURVEY:

BuiThiHoan.Et.Al(2019)inthisarticleGreensynthesisofhighlyluminescent

quantum dotsobtainfrom lemonjuicebyhydrothermalmethod.Theivorywhite

solutionoflemonjuicewaschangedtodarkbrownsolutionindicatedtheformation

ofCdots.Thesesolutionsemittedgreencolourunderultravioletexcitation.They

demonstratedthatthestrongandstablegreenlightemissionofC-dotscouldbe



synthesisedsuccessfullybyone-parthydrothermalmethod.ThePLintensityofC

dotsincreasewithincreasinghydrothermaltemperatureandtime.IN addition,C-

dotsdilutedbypolarsolventsinducedstrongluminescencethandidthepureC-Dots.

Theobtainscarbondotshavingstrong,inertandstableluminescentproperties

wouldbeparticularlyimportantforpotentialapplicationinOptoelectronicsandBio

engineering.

A.N.Kapitonov et al in this article the synthesised carbon dots from

glucose,soot,juicesofberriesandcitricacid.Thephotoluminescenceofobtained

carbondotsareinvestigated.Allthesamplesexhibitexcitationdependantemission.

Thephotoluminescenceintensitypeaksareredshiftedbyapproximately70nm,with

anexcitationwavelengthof300–400nm.CDscompositematerialchangestheLED

opticalproperties.

NagamalaiVasimalaietal(2018)thisarticleGreenSynthesisoffluorescentcarbon

dotsfrom spicessuchascinnamon,redchillies,blackpepperandturmeric.TheC–

dotssynthesisedusingspicesasstartingmaterialthroughagreenone-pothydro

thermalmethodthatinvolvespyrolysis,carbonizationandpassivationwithnoneed

toaddsurfacepassivationagentsoranyadditives.Theobtainedcarbondotsare

characterised byUV-visspectrometerand fluorescentspectroscopy.UV – vis

spectra ofeach type ofspice derived C-Dots revealtwo absorption bands.

CinnamonC–Dotsshow characteristicabsorptionbandsat275and324nm,red

chilliC-Dotsat273and315nm,TurmericC-Dotsat282and329nm,andblack

pepperC–Dotsat279and329nm.

YouFuWangetal(2014)thisarticlecarbondotsaresynthesisedfrom several

methods chemical ablation,electro chemical carbonisation,Laser ablation,

Microwaveirradiation,Hydrothermaltreatment.TheCQDswerepreparedviaHTC

from manyprecursorssuchasbananajuice,glucose,citricacidandchitosan.The

synthesisedmaterialwerelow toxicitybutpoorcontroloverthesizes.Inlaser

ablation,wherethesurfacestatesaretunablebutlow quantum yieldandpoor

controloversize.InelectrochemicalcarbonizationsizeandNanostructureare

controllableandstable.

PooriaNamdarietal(2016)inthisarticlethecarbonquantum dotsaresynthesised

by severalmethods,Chemicalablation,Electro chemicalcarbonisation,Laser



ablation,Microwaveirradiation,HydrothermaltreatmentandOpticalpropertieswere

studied.Inchemicalablationthequantum yield is4.34 %.InElectro chemical

carbonisation the quantum yield is 25.6 %.the size and Nano structure are

controllableandstable.InLaserablationlow quantum yieldandpoorcontrolover

sizes.Inmicrowaveirradiationgreenishyellow luminescentGQDswereobtained

withthediameterof4.5nm.Thequantum yieldishigh11.7%to22.9%.Thismethod

is fastand scalable inexpensive.In Hydrothermalmethod the prepared dot

possessedstrongfluorescencewithPLquantum yieldashighas11.4%andcould

bedissolvedinwaterandmostpolarorganicsolventswithoutfurtherchemical

modification.TheNanosizerangesfrom 5–13nm

METHODOLOGY:

HydrothermalTechnique

Hydrothermalsynthesisistheoneofthesimplest,economicalandwildlysynthetic

routes used to prepare CDs.This method has the advantages of cheap

instrumentation,low energy consumption.Many research groups have also

developedhydrothermalsynthesisusinggreenprecursorssuchasbeverage,fruit

extract,food products and bio mass.By optimising the ratio ofprecursors,

temperatureandreactiontime,CDswithhomogenoussizedistributionandgood

florescencepropertiesforobtain.ThehydrothermalsynthesisofCDswascarried

out using Teflon lined autoclave.Mohapatra et alsynthesised high photo

luminescentCQDswithquantum yieldof26%inonestepbyHTCofOrangejuice.

Thentheycentrifugedresultantmixture.Thesecarbondotswithsizesof1.5–4.5

nm whereusedinbioimagingduetotheirlowtoxicityandhighphotostability.A.N.

KAPITONOVetalsynthesisedcarbonQdotsfrom glucose,soot,juicesofberriesand

citricacidusingHTC.Allthesampleexhibitexcitation-dependantemission.The

photo luminescenceintensitypeaksareredshiftedby70nm,withanexcitation

wavelengthof300–400nm.TheseCDscompositematerialchangetheLEDsoptical

properties.BuiThiHoanetalsynthesisedhighluminescentcarbonquantum dots

from lemonjuice.TheyhavehighPLintensityusedinOptoelectronicsandbio



imaging.
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TIMELINEOFTHERESEARCH

WorkPlan Time

Literaturereview 3months

Materialselection 3months

Optimization 6months

SynthesisofCQDs 1year

Characterization 6months

Resultsanddiscussion 6months


