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Results and Discussion 

1. Characterizations of u-FePc electrodeposited film 
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Fig. S1. The reflectance infrared spectrum of the u-FePc film. 

Fig. S1 exhibits the reflectance infrared spectrum of electrode surface which was 

obtained by 40 CV scans continuously recorded at a GCE at the scan rate of 50 mV 

s−1 at 50 °C. As shown in Fig. S1, the peak at 1465 cm-1 can be attributed to the 

presence of the C-N=C asymmetry vibration; peaks at 1384 and 1170 cm-1 are 

observed, which can be assigned to the C-C stretching vibration; and peak at 1091 

cm-1

 

 can be own to the presence of the C-N bending vibration. All these peaks above 

are the characteristic absorption peaks of phthalocyanine, which indicates that the 

phthalocyanine film was successfully immobilized on the electrode surface.  
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Fig. S2. EDS of the as-prepared u-FePc electrodeposited film. 

An extended spectrum (EDS) of the as-prepared u-FePc electrodeposited film 

can be found in Fig. S2, which presented that the main compositions of u-FePc 

including C, N and Fe, further indicating the phthalocyanine film was successfully 

immobilized on the electrode surface.  
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Fig. S3. Absorbance spectra of the as-prepared u-FePc electrodeposited film (a) and 

the pristine u-FePc powder in [OmimTFA] (b). 

In addition, the as-prepared u-FePc film was compared with the pristine u-FePc 

powder by UV–vis absorption spectra. As shown in Fig. S3, the absorbance at the 

wavelength of ca. 660 nm was observed at both curves, which was ascribed to the 

characteristic absorption of u-FePc.1 Further, compared with the absorbance of 
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pristine u-FePc powder in [OmimTFA] (curve b), the Q-band peak of the u-FePc film 

(curve a) shifted from 662 nm to 655 nm, which may due to the interaction between 

the u-FePc nanoparticles and matrix. And the absorbance of the as-prepared u-FePc 

film was lower than that of the pristine u-FePc powder, which may due to less amount 

of u-FePc on the surface of GCE.  

2. Chronoamperometry for AA at u-FePc electrodeposited film electrode 

Fig. S4 presented the chronoamperometry curves for successive adding 0.01 M AA at 

u-FePc/GCE in a 0.1 M PBS (pH 7.0) with stirring. As seen from Fig. S4, the 

modified electrode has high sensitivity, ready response toward to AA and the response 

time of less than 10 s. The catalytic current had a linear relationship with the 

concentration of AA in the range of 6×10-7-3.6×10-4 M (R=0.9993) with a detection 

limit (defined as the concentration that could be detected at the signal-to-noise ratio of 

3, S/N = 3) of 1.7 × 10−7 M (inset in Fig. 5).
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 More extensive and minute researches on 

electrocatalytic and electroanalytic applications of the u-FePc electrodeposited film 

will be presented in the near future. 

 
Fig. S4. Current-time curves for successive 0.01 M increments of AA at u-FePc/GCE 

in a stirring 0.1 M PBS (pH 7.0), applied potential: +0.207 V. 
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3. Stability and reproducibility of luminol ECL at u-FePc electrodeposited film 

electrode 

The stability was further studied by continuous potential scanning for 10 circles. Fig. 

S5 showed that the first cycle was a bit lower and the signal was increased due to the 

absorption of luminol in the vicinity of the working electrode,2 and further, no 

obvious change was observed. The as-prepared electrode still kept over 96% activity 

towards 3.0 μM luminol after being stored in air for 20 days (data from continuous 

potential scanning for 6th circle) and the RSD of ECL intensity for measurement of 

3.0 μM luminol at five independently as-prepared electrodes
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 was 5.6%, which proved 

good reproducibility of the as-prepared u-FePc electrodeposition film.  

 

Fig. S5. ECL emission from the u-FePc/GCE in 0.1 M pH 7.4 PBS containing 5.0 μM 

luminol under continuous cyclic scans for 10 cycles. Scan rate: 100 mV s−1

4. Effect of pH on luminol ECL at u-FePc/GCE 

. 

Previous investigations have revealed that the ECL behavior of luminol is strongly 

affected by many factors such as the electrode material, surface state of the electrode 

and pH.3,4 So in our work, the dependence of pH value on the luminol ECL intensity 

at u-FePc/GCE was also studied. As displayed in Fig. S6, although with the increase 
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of pH value range from 7.0 to 11.0, the ECL intensity was enhanced apparently, the 

ECL intensity of luminol in pH 7.4 PBS at u-FePc/GCE was higher than that at the 

CNT/Nafion modified gold electrode in pH 10.0 basic buffer solution.32
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 Thus, in order 

to explore the bioanalytical applications of the luminol ECL at u-FePc/GCE, we chose 

pH 7.4 in the subsequent experiments in our work.  

 

Fig. 6S The ECL behavior of u-FePc/GCE in 0.1 M PBS of different pH value in 

the presence of 3.0 μM luminol. Inset: the effect of pH on the ECL behaviors of 

u-FePc/GCE. 

Reference 

1 R. Baker, D. P. Wilkinson and J. J. Zhang, Electrochim. Acta, 2009, 54, 3098-3102. 

2 Y. Y. 

3 Y. P. Dong, H. Cuia and Y. Xu, Langmuir, 2007, 23, 523-529. 

Su, J. Wang and G. N. Chen, Anal. Chim. Acta 2005, 551, 79-84. 

4 H. Cui, Y. Xu and Z.F. Zhang, Anal. Chem., 2004, 76, 4002-4010. 

5 Y. P. Dong, J. Lumin., 2010, 130, 1539-1545. 

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



<<
  /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


