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S1. Experimental section 

 
Preparation of ultrathin CuInSe2 nanoplatelets.  

In a typical synthesis, 40mg Cu(Ac)2·H2O (0.2mmol), 60mg InCl3·4H2O (0.2mmol) and 5 
mL oleylamine were added to a 50ml three-neck round bottom flask connected to a Schlenk line 
apparatus and purged with N2 at 120℃ for 2h. Next, the reaction mixture was allowed to cool to 
room temperature, and 0.4 mmolar of Se suspended in 5 mL oleylamine was injected. The 
temperature was then slowly raised to 180℃, which typically took approximately 20min. After 
maintaining at this temperature for 14 h, the mixture was allowed to cool to room temperature, 
then ethanol was added to flocculate the nanoplatelets. The precipitate was washed with ethanol 
and cyclo-hexane for several times and dried under vacuum at 60 ℃ for further analysis. 

  

Materials  characterization. 
The samples were characterized by X-ray powder diffraction (XRD) by a Philips XQPert Pro 

Super diffractometer equipped with graphite-monochromatized Cu-Kα radiation (λ=1.54178 Å). 
Tapping-mode atomic force microscopy (AFM) images were obtained on DI Innova Multimode 
SPM platform. Transmission electron microscopy (TEM) images were taken on H-7650 (Hitachi, 
Japan) operated at an acceleration voltage of 100 kV. High-resolution transmission electron 
microscope (HRTEM) images were operated on JEOL-2010 at an acceleration voltage of 200 kV. 
UV-Vis-NIR absorption spectra was recorded on a Perkin Elmer Lambda 950 UV/Vis-NIR 
spectrophotometer. The Current-voltage  (I-V)  characteristics  of  the  devices  were  
recorded  with  a Zahner IM6 electrochemical workstation equipped with a  power-tunable 
455nm blue light source. The vacuum-filtration assembly of the as-synthesized CuInSe2 
nanoplatelets was carried out by a mixed cellulose esters membrane with a pore size of 0.22μm, 
while the film thickness can be readily tuned by changing the concentration of filtrated solution. 

 

Fabrication of photoresponse devices.  
P3HT (15 mg) was dissolved in 1mL 1, 2-dichlorobenzene. 100 μL CuInSe2 solution  (15 

mg/mL in cyclohexane) and  300μL  P3HT  solution  were  mixed  to  form  the  final  
ink. Flexible photoresponse devices were fabricated by drop-casting of such ink onto the 
pre-cleaned polyethylene terephthalate (PET)-Au electrodes at a rate of 500rpm and dried in air 
naturally.  
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S2. Characterization of ultrathin CuInSe2 nanoplateletlets  

 

 

Fig S1. (A) XPS survey spectrum and high-resolution Cu 2p (B), In 3d (C), and Se 3d (D) core 
level regions. The copper HR-XPS spectrum shows two symmetric peaks at 931.6 and 951.7 eV, 
The peak splitting of 20.1 eV is in good agreement with the reported values for Cu(I). The Indium 
3d peaks located at 444.4 and 451.9 eV are indicative of In(III). The Se 3d binding energy 54.05 
eV is also consistent with that observed in chalcopyrite-type CuInSe2. 
 

 
Fig S2. Demonstration of the thin films with different thickness transferred onto a quartz substrate. 
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S3. Evolution process for the ultrathin CuInSe2 nanoplatelets 
 

 
Fig S3. (A-C) Schematic illustration of the time-dependent morphology evolution process for the 
ultrathin nanoplatelets .(D-F) TEM images of the intermediate product with different reaction time, 
(D) 140  during the heating process, (E) 180  2 h, (F) 180  10 h, respectively. (G℃ ℃ ℃ -I) The XRD 
patterns of the corresponding intermediates. 
 

S4. Characterization of hexagonal CuSe nanoplate 
 

 

Fig S4 Morphological and structural characterization of hexagonal CuSe nanoplate. (A) Typical 
transmission electron microscopy (TEM) image at low magnification. (B) HRTEM image and 
SAED (inset) corresponding to the marked part in the TEM image. 
 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012



Supplementary material (ESI) for Chemical Communications 
This journal is © The Roya l Society of Chemistry 2012 

S5 
 

 
Reference 
 
(1) B. Li, Y. Xie, J.X. Huang and Y.T. Qian, Adv. Mater., 1999, 11, 1456. 

 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


