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1. Morphology of ZnTe/ZnO nanoheterostructures fabricated in tube furnace 

The branched ZnTe/ZnO nanoheterostructure can be achieved not only in environmental 

scanning electron microscopy but also in the tube furnace with large-scale. The ZnTe 

nanowires were firstly synthesized in a furnace tube via vapour phase transport method, 

the experimental details could be found in “Sample synthesis” section. Subsequently, a 

second step to grow the ZnO nanowires on the ZnTe nanowires was also carried out in 

tube furnace. 0.2 g Zn powder in a quartz tube and ZnTe sample 2 cm downstream away 

from the quartz tube were placed in a furnace tube. The source material was heated at 
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700 °C for 5 mins with with 100 sccm Ar and 8 sccm O2, and working pressure was kept 

at 10 Pa. The final morphology of ZnTe/ZnO nanoheterostructure fabricated in tube 

furnace was demonstrated in Fig. S1.  

 

Fig. S1 SEM image of typical morphology of ZnTe/ZnO nanoheterostructures fabricated 

in tube furnace with large yield. 

 
2. Discussion of interplanar distances mismatch at the interface of ZnO/ZnTe 

nanoheterostructure 

Fig. S2(a) shows high resolution TEM (HRTEM) image of the ZnTe/ZnO interface, 

which clearly indicate that the growth direction of ZnTe is [111], with clear lattice fringes 

of ZnO (101) planes, suggesting that good single-crystalline ZnO nanowire was 

heteroepitaxially grown on the surface of ZnTe nanowire. Noticeably, we found that the 

atoms of ZnO (101) planes were not perpendicularly arranged along the ZnTe [111] 

direction. The angel between the ZnO (101) planes and ZnTe (111) planes was about 

37.8o. The connection between (101)ZnO and (111) ZnTe lattices at the interface of the 

branched ZnTe/ZnO nanoheterostructure is illustrated schematically in the Fig. S2(b). 

When (101)ZnO grows perpendicularly to the surface of the ZnTe nanowire, the interfacial 

lattice mismatch between (101)ZnO and (111)ZnTe reaches as large as 28.5% 
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((0.35-0.25)/0.35 × 100% = 28.5%). However, when (101)ZnO grows slantwise, the 

interfacial lattice mismatch is dramatically reduced to 14.2% ((0.4-0.35)/0.35 × 100% = 

14.2%). The reduced lattice mismatch at the interface leads to the reduced lattice 

distortion energy and decreased the heteronucleation energy barrier, which determined 

the slantwise (101) ZnO growth at the interface of (111) ZnTe. 

 

 

Fig. S2 (a) HRTEM image of interfacial region in a ZnTe/ZnO nanoheterostructure, 

revealing single-crystalline ZnO was grown on the ZnTe nanowire with high quality. (b) 

Schematic diagrams illustrated the connection between (101)ZnO and (111) ZnTe lattices at 

the interfacial region.  

 

3. Transmission spectra of the branched ZnTe/ZnO nanoheterostructures 

The transmission spectra of the branched ZnTe/ZnO nanoheterostructures, pure ZnO 

nanowires and ZnTe nanowire were shown in Fig. S3. Transmission from the pure ZnO 

nanowires below 380 nm is very low, reaching almost zero, but increases significantly 

after 380 nm, indicating that their light absorption ability only exhibits in the UV range. 

Pure ZnTe nanowires have a fairly low light absorption with the large transmission over 
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the range from 300~800 nm. The branched ZnTe/ZnO nanoheterostructures demonstrate 

significantly increased light adsorption in the wide range from UV to visible (300~800 

nm) with very low transmission (< 12%). Compared with pure ZnTe nanowires, branched 

ZnTe/ZnO nanoheterostructures significantly decreased the light transmission from ~30% 

to ~8% in the measurement range, indicating strong ability to enhance the light 

absorption. The enhanced light absorption in the UV-visible range reveals that the 

branched ZnTe/ZnO nanoheterostructures have a great advantage in photocatalysis. 

 
 

Fig. S3 Transmission spectra of ZnO nanowires, ZnTe nanowires and ZnTe/ZnO 

nanoheterostructures. 

Electronic Supplementary Material (ESI) for Nanoscale
This journal is © The Royal Society of Chemistry 2011



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [200 200]
  /PageSize [595.276 841.890]
>> setpagedevice


