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ELECTRONIC SUPPLEMENTARY INFORMATION 
 
 
Titania Film Preparation. Titania mesoporous thin films were produced by dip-coating 
in hydroalcoholic solutions containing TiCl4 and a polymeric template under controlled 
humidity and temperature. Solutions were prepared as follows: 0.01 mole TiCl4 was 
weighed in a syringe and added dropwise to 20 mL ethanol cooled on an ice bath; 
subsequently, 1.8g H2O was added under stirring. Nonionic Pluronics®F127  
(EO)106(PO)70-(EO)106 (MW 13600, Aldrich) was used as a pore template. The final 
composition of the precursos solution was TiCl4:EtOH:H2O:F127 1:40:10:0.005. Two 
dip-coating speeds were used: 0.6 and 2 mm s-1. 
After deposition, the films were placed in 50% RH chambers for 24 h, and were 
subjected to a stabilizing thermal treatment procedure consisting of two successive 24 h 
heat treatments at 60 and 130°C, and a final 2 h step at 350°C for template elimination, 
under a still air atmosphere in a tubular oven, leading to the formation of transparent 
crack-free mesoporous thin films with cubic Im3m mesostructure.I  
 
 
Film Characterization. Film electronic density were determined from the analysis of 
critical angle by X-ray reflectometry (XRR) measurements, performed at the D10A-
XRD2 line of Laboratório Nacional de Luz Síncrotron, Campinas, SP, Brazil (λ = 
1.5498 Å).II Film thickness was measured by ellipsometry using a SOPRA GES-5A 
apparatus, equipped with microspot optics. Measurements were carried out at 0 % RH 
to avoid the condensation of water within the pores. Water adsorption isotherms (at 298 
K) were measured by ellipsometric porosimetry analysis (EPA) using the same 
equipment, according to the protocols developed by Boissiere et. al.III A continuous flux 
of air containing a fixed partial water pressure was directly in contact with mesoporous 
film to be analyzed. Film thickness and reflective index values were obtained from the 
ellipsometric parameters ψ and Δ at each P/Ps (Ps being the saturation water pressure), 
which was varied from 0 to 1. Film porosity was evaluated by adjusting a three-medium 
(air, water, silica) Bruggeman effective medium approximation (BEMA). Typical 
results are shown in Figure S1. 

Supplementary Material (ESI) for PCCP
This journal is © the Owner Societies 2010



 
Figure S1: Typical EEP water adsorption-desorption isotherms (left) and size 

distribution (right) obtained from the mesoporous titania thin films used in this 

work, deposited on a silicon substrate.  

 
Calculation of pore filling fraction from EDS. Considering the values of the accessible 
porous fraction obtained by EPA and the Ag:Ti atomic ratio from EDS measurement it 
is possible to calculate the pore filling fraction by applying the following equation: 
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where r is the Ag:Ti atomic ratio and Vp is the accessible porous fraction, δAg and MAg 
are the bulk density and the molecular weight of silver respectively (10.49 g cm-3, 
107.86 g mol-1), δTiO2 is the bulk density (3.8985 g cm-3) of anatase TiO2, which is the 
main crystallographic phase present in the films, and MTiO2 is the molecular weight 
(79.89 g mol-1). For the values obtained for sample BL after 90 minutes irradiation, 
Vp=0.35 and r=0.59, and considering the errors involved in each technique, the 
application of the mentioned equation gives a (55 + 5)% of pore filling fraction. 
 
Calculation of pore filling fraction from XRR. From the X Ray Reflectometry curves it 
is possible to obtain the critical angle of reflection defined by the angle at which the 
reflected intensity is half of the maximum value. As the electronic density is 
proportional to the square of the critical angle it is possible to calculate the pore filling 
fraction by the methodology describe in ref. II. 
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Figure S2: FE-SEM  images of films surface before and after the cleaning procces. 

 
   
               
 
 
 
 
 
 
 
 
 
               
 
 
 
 
 
 
 
 
        
 
  
Fig. S3. CAFM images after 90 minutes of photoreduction time. Sample EV on left 
(vertical conduction) and sample CL (lateral conduction). (a, c) contact mode 
topography scanning and (b, d) current scanning at V0 = 10 V. 
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Fig. S4. XRR analysis of pristine (red curve) and Ag loaded after 90 minutes of 
photoreduction time (green curve) of sample BL.  
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S5. CAFM images of sample EV (vertical conduction) after 90 minutes of 
photoreduction time. (a) contact mode topography scanning and (b) current scanning at 
V0 = 10 V. 
 
 
 
                                                           
I E. L. Crepaldi, G. J. A. A. Soler-Illia, D. Grosso, F. Ribot, F. Cagnol, C. Sanchez, J. Am. Chem. Soc., 
2003, 125, 9770. 
II M. C. Fuertes, M. Marchena, M. C. Marchi, A. Wolosiuk, and G. J. A. A. Soler-Illia, Small 2009, 5, 
272. 
III C. Boissière, D. Grosso, S. Lepoutre, L. Nicole, A. Brunet-Bruneau, C. Sanchez, Langmuir 2005, 21, 
12362. 

Supplementary Material (ESI) for PCCP
This journal is © the Owner Societies 2010



<<
  /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 1.4
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /MyriadPro-Regular
  ]
  /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 ()
  /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


