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Introduction

ÅIn this work, we studiedthe structural,morphological,and
opticalpropertiesof ZnOnanoparticles,ZnO-CNTand ZnO-
PEDOT:PSSnanohybrids.

ÅThe ZnO nanoparticleswere prepared using zinc acetate
dihydrate(D)andzincacetateanhydrous(A)precursors.

ÅTheas-synthesizedZnOnanoparticleswere combinedwith
PEDOT:PSSpolymeranddecoratedin situ on CNT.

ÅThe sampleswere labelled as ZnO-D, ZnO-A, ZnO-D-CNT,
ZnO-A-CNT,ZnO-D-PEDOT:PSSandZnO-A-PEDOT:PSS.
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Figure4: TEMimagesof samplea) ZnO-D,b) ZnO-D-CNT,c) ZnO-A-PEDOT:PSS,d) ZnO-A,e) ZnO-
A-CNTand f) ZnO-A-PEDOT:PSS,showingsphericalshapednanoparticleswith averagesizeof ~5
nm. SuccessfulCNTandPEDOT:PSShybridsamplesareproduced.

Figure1: C1s XPSspectraof a) ZnO-D, b) ZnO-A, c) ZnO-D-CNT,
d) ZnO-A-CNT,e) ZnO-D-PEDOT:PSS,f) ZnO-A-PEDOT:PSS. Major
peaks: C-C, C-OH and O=C-O bonds. In ZnO-CNT samples
additionalsp2 hybridizedCpeakof CNTareobserved.

Figure2: O1s XPSspectraof a) ZnO-D,b) ZnO-A, c) ZnO-D-CNT,
d) ZnO-A-CNT,e) ZnO-D-PEDOT:PSS,f) ZnO-A-PEDOT:PSS. Major
peaks: Zn-O,Zn-OHandC-Obonds. In ZnO-PEDOT:PSSsamples,
Zn-OHbondsareabsent.

Figure5: PLspectraof a)ZnO-D,ZnO-D-CNTandZnO-D-PEDOT:PSSandb) ZnO-A,ZnO-A-CNTand
ZnO-A-PEDOT:PSS. In both figures,it canbe observedthat the nearbandedgeemissionhasbeen
red shifted for ZnO-CNTand ZnO-PEDOT:PSSsamples. Additionally,the defect level emissionof
ZnO-CNTsamplespersists; whereas,defectlevelemissionof ZnO-PEDOT:PSSispassivated.
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Raman spectra

Figure3: Ramanspectraof a) ZnO-D, ZnO-A, ZnO-D-CNT,and
ZnO-A-CNT,and b) ZnO-D-PEDOT:PSSand ZnO-A-PEDOT:PSS,
showingdifferencesin the peak structuresand intensity. The
peakswerenormalized.

Figure6: Band diagramof ZnO,ZnO-CNTand ZnO-PEDOT:PSSsamples,explainingthe effect on
depletionregion.

ÅSphericalshapedZnOnanoparticleswith averagesizeof ~5 nm weresynthesized.
ÅHybridsof ZnOnanoparticleswith CNTand PEDOT:PSShasshownvariationsin the different

bondsasobservedfrom XPSandRamanspectroscopy.
ÅThePLstudiesshowsthat in ZnO-CNThybrids the defect level emissionpersists; whereas,

passivationof defectlevelemissionhasbeenobservedin ZnO-PEDOT:PSShybrid.
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