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Fig. S1 Intensity ratios of {002}/{110} peaks 
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Fig. S2 SEM images of the samples prepared at different reaction temperatures: (a) 

80 oC; (b) 100 oC; (c) 120 oC; (d) 140 oC 

(a) (b) 

(c) (d) 
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Fig. S3 XRD patterns of the samples at different reaction temperatures corresponding 

to Fig. S2 
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Fig. S4 SEM images (a-c) and XRD patterns (d) of the samples prepared at different 

molar ratios of HMT/Cu(II): (a) 5; (b) 10; (c) 15; HMT, hexamethylenetetramine 

 

 

 

(a) (b) 

(c) 
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Fig. S5 SEM images of the sample prepared without adding HMT 
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Fig. S6 Total organic carbon (TOC) variation (a), Degradation curves of RhB (b) and phenol (c) 
over CuO straw sheaves 
 
The variation of total organic carbon (TOC) represents the mineralization extent of 
organic chemical. The TOC values during the degradation process are determined on 
Apollo 9000 analysis instrument (Tekmar Dohrmann). It is clear that the TOC values 
decrease gradually with the proceeding of reaction. In the initials stage, the TOC 
values decrease fast; the TOC value varies slowly with the decrease of RhB 

Electronic Supplementary Material (ESI) for CrystEngComm
This journal is © The Royal Society of Chemistry 2014



 8 

concentration. After 140min, about 24.5% of RhB are mineralized (Fig. S10a,b). 
Generally, de-ethylation can only result in slightly variation of the TOC value [1-3]. 
Some researchers have reported that the RhB photodegradation usually occurs 
through two competitive processes: de-ethylation and the destruction of the 
conjugated structure. De-ethylation and breakage of cabonyl first occurs to form 
colorless inner ester-like isomers; and then latters are completely mineralized. The 
destruction of the conjugated structure occurred in this case [4-7]. Also, we have 
measured the degradation of colorless phenol at 270 nm (Fig. S10c).  
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Fig. S7 XRD patterns of the CuO samples 

 

 

 

Table S1 The BET areas and crystallinity of the CuO samples 

Samples [a] Surface area (m2/g) [b] Crystallinity (%) 

Irregular CuO 27.0 41.7 

CuO flowers  28.5 57.7 

CuO straw sheaves  21.8 75.9 
[a] Surface area, calculated by the Brunauer-Emmett-Teller (BET) 

method; [b] Crystallinity, calculated using JADE5 software on base of XRD patterns, compared 

with bulk CuO 
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Fig. S8 SEM micrographs and lattice fringe image of CuO flowers 

The lattice fringe spacing is determined to be 0.23 nm, which can be indexed to the (111) facet of monoclinic CuO, suggesting that the CuO 

crystals grow preferentially along the [111] direction. However it is difficult to determine the facets exposed due to the compact microstructures.

(a) 

(111) 

1 nm 
(b) 
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Fig. S9 Atom distribution of different facets 

 
Table S2 Atom numbers per area over different facets 

Facets 
Copper number 

/unit Å2 
Oxygen number 

/unit Å2 

(110) 0.1255 0.1339 

(200) 0.1054 0.1264 

(002) 0.1229 0.1153 

(111) or (-111) 0.1108 0.1108 

 
It is clear that atom density on (110) facet is higher than those of (200), (002) and (111) or (-111) 

facets. 

 

 

(002) 

(200) 

(111) or (-111) 

(110) 
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Fig. S10 Photocurrent responses of CuO straw sheaves, irregular CuO and CuO flowers electrodes 

 

Fabrication of electrode: 50 mg of powders are dispersed into 5 mL of distilled water under ultrasonic stirring. After 60 min, the powders were 
coating onto 10mm×10mm×2mm ITO glass (Indium tin oxide, 50Ω) and then dried at 120 oC for 3h. The photocurrent of the as-prepared 
electrode was measured under visible light irradiation (≥420nm) at electrochemistry working station. 
 

The photoresponses of CuO straw sheaves, irregular CuO and flower-like CuO electrodes have been measured and the results are shown in Fig. 

S10. The photocurrent of CuO straw sheaves electrode is the highest than those of irregular and flower-like ones under visible light irradiation. 

The improved photocurrent of CuO straw sheaves electrode may originate from an enhanced photoinduced charge separation, which benefits to 

the improved photocatalytic properties. 

Electronic Supplementary Material (ESI) for CrystEngComm
This journal is © The Royal Society of Chemistry 2014


	Yunxuan Zhao,P PHuaxia Shi, Mingdong Chen and Fei TengP*
	Jiangsu Key Laboratory of Atmospheric Environment Monitoring and Pollution Control, Innovative Research Laboratory of Environment and Energy, School of Environmental Sciences and Engineering, Nanjing University of Information Sciences and Engineering,...


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /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 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /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 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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /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 false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /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 <>
    /ENG ()
    /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.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


