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Figure SI 1. (a) SEM micrographs of 368nm uncoated SiO, spheres, (b) size
distribution histograms of the Ag NPs coated on SiO, spheres, and (c) distance

distribution histograms of the Ag NPs.

nm)-TiO, multi-shell structure.
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Figure SI 3. (a) UV-vis absorption spectrum, (b) UV-vis transmission spectrum of
TiO, NPs; and (c) the analysis of direct transitions.
The HMTA reactions during the formation of TiO, are as following:
(CH3z)6N4 + 6H,0 = 6HCHO + 4NH3; (SI'D)
NH; + H,0 S NH," + OH (S12)

The relationship between the absorption coefficient (o) and the photon energy
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(hv) can be expressed by Equation (SI 3):
ahv=A(hE ,) (SI3)

Where A is a constant, E, is the band gap, and the exponent, n, depends on the nature
of the transitions. The value of n may be 1/2, 2, 3/2 and 4, corresponding to allowed
direct, allowed indirect, forbidden direct and forbidden indirect transitions,
respectively. The absorption coefficient close to the band edge can be calculated from

the transmission measurements as the Lamberts formula shown by Equation (SI 4):
1 1
o= —In| — Si 4
i1 (s14)

Where t is the path length of the TiO; colloidal solution, and T is the transmittance
(which can be directly obtained from Figure SI 3b).'"” After conversion to the
absorption coefficient, the intercept of the tangent to the plot (ahv)® versus hv (Figure

SI 3c¢), is 3.20 eV, which is the same as the accepted bandgap of 3.2 eV for TiO,.
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Figure SI 4. UV-visible absorption spectra of the multi-shell NPs before (a) and after
(b) TiO; coating.

After being coated with TiO,, when the thickness of SiO, interlayer increases
from 1 to 8 nm, the intense plasmon resonance peaks of Ag NPs shells in the
S10,-Ag-S10,-TiO, appear obviously. For the Si0,-Ag-S10,-TiO, with the thickness
of Si0; interlayer of 12 nm and 20 nm, the absorption spectra of the two samples

have the same trend with that of the SiO,-Ag-TiO,.
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Figure SI 5. UV-vis absorption spectra of concentration changed RhB solution versus
reaction time with no photocatalyst under a 300 W high-pressure mercury lamp
without any filer (a), with a cutoff filer to get the visible light (b), and with a cutoff
filer to get the ultraviolet light (c) (the inners are the corresponding self-degradations

of RhB).
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Figure SI 6. (a) In (C/Cy) versus time line under the visible light (A > 400 nm), and (b)
In (C/Cy) versus time line under the ultraviolet light (A <400 nm).

It should be noted, the activity of the same sample under UV light or visible light
is lower than that of Hg lamp without any filer, which is because the intensity of lights
is decreased after filtered and the photocatalytic reaction rate has a linear dependence

on light intensity.*
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Figure SI 7. Normalized Raman peak corresponding to 143.4 cm™ for the SiO, -TiO,
and the S10,-Ag-S10,-TiO; with the Si0O; interlayer thicknesses of 5 nm, 12 nm, and

20 nm, respectively.
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Figure SI 8. UPS (He I) spectrum of (a) the N-doped TiO,, and (b) the surface of Ag,
after Ar ion sputtering.

Based on the secondary electron onset (SO, the secondary cutoff energy) we can
get the work function of the surface.” The SO on the left side of the spectrum in
Figure SI 9a is 16.52 eV, and the excitation energy of the He I UPS spectrum is 21.2
eV. Hence, the work function of N-doped TiO, was calculated to be 4.68 eV. Via the
same calculation, the work function of Ag is 4.80 eV from Figure SI 9b on the
vacuum level (0 V). The conversion between the absolute potential level E (eV) and
the level of normal hydrogen electrode (NHE) is E (NHE) = - 4.50 — E (eV).>” Hence,
the Femi energy of the N doped TiO; is - 0.18 eV, which is a little higher than that of
Ag - 0.30 eV on the NHE scale (pH = 0).
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Figure SI 9. FDTD simulated spatial distributions of the SPR-induced enhancement

of electric field intensity E/Ey in the logarithmic scale for an isolated Ag NP at the

wavelength of 437 nm (a) and two Ag NPs at the wavelength of 455 nm (b). The size

of Ag NPs is 20 nm, the thickness of SiO, is 5 nm, and the separation distance is 5 nm.

The mesh sizes of 0.1 and 0.3 nm were used for the maximum calculation ability of

the PC.



Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A
This journal is © The Royal Society of Chemistry 2013

Notes and References

1 W. Wu, X. Xiao, T. Peng and C. Jiang, Chemistry, an Asian journal, 2010, §, 315.

2 W. Wu, S. Zhang, J. Zhou, X. Xiao, F. Ren and C. Jiang, Chemistry — A European Journal, 2011, 17,
9708-9719.

3 R. Vijayalakshmi and V. Rajendran, Arch App Sci Res, 2012, 4, 1183-1190.

4 P. Christopher, H. Xin, A. Marimuthu and S. Linic, Nat Mater, 2012, 11, 1044-1050.

5 B.Lu, H. Zhang, H. Li, S. Bao, P. He and T. Hao, Physical Review B, 2003, 68, 125410.

6 M. Gratzel, Nature, 2001, 414, 338-344.

7 U. L. Gaya and A. H. Abdullah, Journal of Photochemistry and Photobiology C: Photochemistry

Reviews, 2008, 9, 1-12.




<<

  /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



