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Fig. S1 Size distribution data of Au(75%)/Ag(25%) bimetallic NPs within the PECs. Average

diameter of NPs was found to be 61 nm, which was calculated from 50 particles.
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Fig. S2 EDX data of a) bare PECs, b) Au-PECs, ¢) Ag-PECs, and d) Au(75%)/Ag(25%)-PECs.
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Fig. S3 a) TEM image of Au(75%)/Ag(25%) alloy NP-PECs and its selected area electron
diffraction (SAED) in the inset, b) HR-TEM image of three alloy particles observed in a lattice

imaging.

The shape of the NPs with an average size of 6 nm was almost spherical, and the NPs of ~10 nm
in size came from the aggregation tendency of pure NPs.!'! Usually, the core-shell-typed
bimetallic NPs composed of Au and Ag showed an apparent electron density banding with a
darker Au region and a lighter Ag region.!”! However, the TEM analysis showed that most of the
NPs exhibited virtually uniform electron density except for the overlapped particles (Figure S2a).
Moreover, the crystal lattice oriented with a certain direction that is not observed in the core-

shell NPs that was directly seen (Figure S2b).

[1] H. Xu, K. S. Suslick, 4CS Nano. 2010, 4, 3209.

[2] T. Som, B. Karmakar, Nano Res. 2009, 2, 607.
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Fig. S4 a) XPS data of Au-PECs (red), Ag-PECs (black) and Au(75%)/Ag(25%)-PECs (green).

To further identify the state of Au/Ag NPs within the PECs, an XPS characterisation was carried
out with pure Au (100%), pure Ag (100%), and Au(75%)/Ag(25%) NPs within the PECs (Figure
S3). For Au(100%)-PECs, the Au 4f;, and Au 4fs;, peaks appeared at 83.2 eV and 86.8 eV,
respectively, indicating metallic Au.l'! For Ag(100%)-PECs, the Ag 3ds;, and Ag 3ds; peaks
appeared at 374.5 eV and 3682 ¢V, respectively, indicating metallic Ag'! For
Au(75%)/Ag(25%)-PECs, the Au 4f peaks appeared at 83.6 eV and 87.2 eV, and the Ag 3d

peaks appeared at 367.8 eV and 374.0 eV, corresponding to Au/Ag alloy-type.!"!

[1] R. J. Chimentao, I. Kirm, F. Medina, X. Rodriguez, Y. Cesteros, P. Salagre, J. E. Sueiras, J. L.
G. Fierro, Appl. Surf. Sci. 2005, 252, 793.
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Fig. S5 a) UV-vis absorbance spectra of Au/Ag alloy NP-PEC with various molar ratios of Au

and Ag, b) plots of the wavelength at the maximum absorbance for various mole fractions of

Au/Ag alloy NPs.

The alloy NPs of different compositions can also be distinguished or characterised by their SPR
peak shift in the UV-vis spectroscopy. Figure S4 shows the UV-vis absorbance spectra of Au/Ag
alloy NPs with various molar ratios of Au and Ag. Au(100%)- and Ag(100%)-PECs showed the
characteristic peaks at 529 and 416 nm, respectively (Figure S4a).!l The peak shifted from 439
to 509 nm as a function of increasing Au content from 25% to 75%, respectively, which were
gradually close to the peak for Au(100%)-PECs. When the Au/Ag molar ratios were increased,
the SPR peak of them was red-shifted toward that of Au(100%)-PECs in a linear fashion without
gradual increase or decrease in the absorbance (Figures S4a and b). This pattern is typical for
alloy-type NPs and is not observed in core-shell or non-alloy structures. For non-alloy or core-
shell Au/Ag NPs, one peak increases in absorbance as its concentration increases with a
concomitant decrease in absorbance in the other peak.'

[1] C. Wang, H. Yin, R. Chan, S. Peng, S. Dai, S. Sun, Chem. Mater. 2009, 21, 433.

[2] K. Mallik, M. Mandal, N. Pradhan, T. Pal, Nano Lett. 2001, 1,319.
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Fig. S6 XRD data of Au/Ag-PECs showing Au/Ag alloy.
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Fig. S7 UV-vis absorbance
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changes for measuring catalytic performance of a) Au-PEC, b)

AU(75%)/Ag(25%)-PEC, ¢) Au(50%)/Ag(50%)-PEC, d) Au(25%)/Ag(75%)-PEC, and ¢) Ag-

PEC for the reduction of 4-NPh.




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles false

  /AutoRotatePages /PageByPage

  /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 true

  /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 true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 200

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.00000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 1.30

    /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 true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 200

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.00000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 1.30

    /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 true

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 300

  /MonoImageDepth 4

  /MonoImageDownsampleThreshold 1.00000

  /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 <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 <>

    /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.)

    /ENG ()

  >>

>> setdistillerparams

<<

  /HWResolution [200 200]

  /PageSize [595.276 841.890]

>> setpagedevice



