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Abstract

Inthiswork,preparationofPVA/ZrCnanostructuresandstudyingtheopticalpropertiestoemployindifferent
opticalfields.ThePVA/ZrCnanostructureswerefabricatedusingcastingmethod.Theopticalpropertieswere
measuredatwavelengthrangedfrom 200nm to800nm.Resultsshowedthattheabsorbance(A)ofpolymerwas
risewhilethetransmittance(T)wasreducedwithriseintheZrCNPsratio.Theenergygap(Eg)wasreducedasthe
ZrCNPsratiorises.
Also,theresultsofopticalpropertiesindicatedthatthePVA/ZrCnanocompositeshavehighabsorptionatUV

region.Keywords:PVA;Opticalproperties;ZrC;Opticsfields;Energygap

1.Introduction

Theuniqueandeasilyadaptablecharacteristicsofpolymersandpolymercompositesopenuppossibilitiesfor
employingthesesubstancesinanindefinitenumberoffields.Amongavarietyofspecialfeatures,thesimple
processingmethodsandopticalcharacteristicsofnewcompoundpolymers,createthem reliablecandidatesfor
differentoptoelectronicapproaches[1].Polymernanocompositeshavebeenextensivelyinvestigatednotfortheir
severalfieldsbuttounderstandtheirphysicalcharacteristics.Inlightofthesestudies,itwasobservedthat
additionofasmallratioofthenanoparticlestothepolymermedium improvementconsiderablecharacteristics
fornumerousfields[2].Combiningmaterialsoforganicpolymersandinorganicnanosizeopensnovelfieldsfor
thehostpolymer[3].Thetypicaladvantagesoforganicpolymersmaterialsareflexibilitytoughness,formabilityand
lowdensity,whereasceramicsmaterialshavegoodmechanical,opticalandthermalcharacteristics[4].Polymer
substanceshaveenthralledscientistsduetotheyaresafe,inexpensive,plentiful,andhaveeco-sustainable
characteristicsandwideapplicationinscientificandtechnicalinvestigating[5].Polyvinylalcohol(PVA)isoneof
polymeric substances thathave broad varietyoffields.This is mostlybecause oftheirexcellentoptical
characteristics,lightweight,excellentmechanicalcharacteristics.PVAhasalotofusessuchasadhesives,drug
deliverysystemscoatings,andfuelcells.Owingtothestronginterandintramolecularhydrogenbondsbetween
hydroxylgroups,PVAhasaelevatedmeltingpointthatisclosetoitsdecompositiontemperaturewhichmakesits
meltprocessingverydifficultandtherefore,PVAhasbeenprocessedmostlyfrom aqueoussolutions[6].Inorganic
substanceshavevaluablecharacteristicslikethermalstabilityandelevatedmechanicalstrength.Consequently,
polymerinorganichybridsarefindingdifferent[7].ThereareseveralstudiesonPVA-compositesmaterials[8-12].
ThepresentworkaimstoprepareofPVA/ZrCnanocompositesandstudyingtheiropticalproperties.

2.Materialandmethods

Thenanocompositesofpolyvinylalcohol(PVA)withdifferentratiosofzirconium carbide(ZrC)werepreparedusing
castingmethod.ThePVAsolutionwaspreparedbydissolvingof1gm in(30ml)distilledwater.TheZrCNPswere
added
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4.0.

tothePVAsolutionwithconcentrations1.1%,2.2%,and3.3%.Theopticalpropertiesofnanocompositesfilms

wererecordedusingspectrophotometer(UV-18000A-Shimadzu).Theabsorptioncoefficient(α)isdetermined
by[13]:

α=2.303(A/t)…………………………..(1)

WhereAistheabsorbanceandtisthethickness.Theenergygapisgivenby[14]

(αhυ)1/n=C(hυـــEg)……………………………………(2)

WhereverBisconstant,hυisthephotonenergy,Egistheenergygap,n=2and3toallowedandforbiddenindirect
transitions.

3.Resultsanddiscussion

Figure1 and Figure2 representoftheabsorption and transmission spectraofPVA/ZrC nanocomposites
respectively.TheabsorptionintensityofPVA/ZrC nanocompositesincreaseswhilethetransmissionreduces
whentheZrCNPscontentrises,thisbehaviorduetoincreaseinthechargecarriersdensityleadtoincreaseinthe
absorbancevalues[1520],hencethetransmittancewillreduce.

Figure1AbsorptionspectraofPVA/ZrCnanocomposites
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Figure2TransmissionspectraofPVA/ZrCnanocomposites

Figures3and4show thevaluesofenergiesgapsforallowedandforbiddenindirecttransitionsofPVA/ZrC
nanocompositesrespectively.Asshowninthesefigures,theenergiesgapsforallowedandforbiddenindirect
transitionsofPVAreducewithincreaseintheZrCNPscontent.Thereduceinenergygapvaluesissuggestedto
increasewithadisturbancedegreetocreatethelocalizedlevelinthenanocompositesstructuresleadtodecrease
thedistantbetweentheconductionbandandvalanceband,hencetheenergygapdecreases[21-25].

Figure3ValuesofenergiesgapsforallowedindirecttransitionofPVA/ZrCnanocomposites
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Figure4ValuesofenergiesgapsforforbiddenindirecttransitionofPVA/ZrCnanocomposites

4.Conclusion

ThepresentworkincludesapreparationofPVA/ZrCnanostructuresandinvestigatingtheiropticalpropertiesto
useinvariousopticalfields.ResultsshowedthatthePVA/ZrCnanocompositeshavehighabsorptionatUVregion.
TheabsorbanceofPVAwasrisewhilethetransmittancewasreducedwithriseintheZrCNPsratio.Theenergy
gapofPVAwasreducedastheZrCNPsratioriseswhichmakeitcanbesuitablefordifferentopticalfields.
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