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Section S1. Detailed explanation of SPEEK synthesis:

Sulfonation of PEEK was obtained by slow addition of dried powdered PEEK in conc.
sulfuric acid by 10% (w/v) material to acid ratio at room temperature under constant stirring for
72h. The moisture contamination was rigorously excluded to ensure reproducibility of
sulfonation level, which was found to be 61% by 1H NMR spectra and ion-exchange capacity
studies. It was believed that the presence of moisture contamination renders the formation of
pyrosulfonate intermediate to inter and intra-molecular sulfone crosslink. After the reaction,
polymer was precipitated with at least five-fold volume of deionized water and shredded to
obtain fine powder. This was then filtered and washed with water until the last trace of acidity
was removed. [T.Chakrabarty, M. Kumar, K.P. Rajesh, V.K. Shahi, T.S. Natarajan,
Sep.Pur.Technol.75 (2010) 174]

Section S2. Detailed explanation of FTIR spectra of SPEEK, DMA/SPEEK and PDMA/SPEEK:

FT-IR spectra of the SPEEK was found that the aromatic C-C stretching vibration was
observed at 1599-1412 cm™ with sharp to medium intensity, while the absorption at 3092-3006
cm™ with medium intensity was attributed to aromatic C-H stretching vibration in SPEEK. In
plane C-H deformation bands were observed at 1290-1000 cm™, and C-H out of plane bending at
955-845 cm’'. Peaks at 2192-1788 cm™ were characteristic of 1,2-disubstituted and 1,2.4-
trisubstituted aromatic moiety. The adsorption band at 1729 cm™ was attributed to the carbonyl
group stretching vibration, and at 1024 cm™ to O=S=0 vibrations of sulfonic acid group. Few

peaks with medium to sharp intensity for -OH group of —SOs;H were observed at 3644-3392 cm’
1



The absorption bands associated with the aromatic ring in plane skeletal deformation
vibrations at 1601, 1510 and 1467 cm™ .The band at 750 and 696 cm™, indicate that there is head
to tail coupling in the polymers. Absorption bands around at 1321 and 1243 cm™ are due to C-N
stretching vibrations of tertiary amines of DMA/SPEEK , but in the PDMA/ SPEEK composite
was observed in the higher—frequency region shifted to 1359 and 1269 cm™ [L. Kravets, A.B
Gilman and A. I. Drachev, High Energy Chem. 39 (2005) 114]. Observed band at 2850-3000 cm™
! indicated CHj groups of the composites. SPEEK exhibited characteristic absorption bands at
3450 cm ' (assigned to OH vibration from sulfonic group interacting with molecular water),
1633 cm ' (a carbonyl absorption band), and 1050-1080 cm ' (sulfur—oxygen (O=S=0)

symmetric vibration) [P. Xing, G.P. Robertson, M.D. Guiver, S.D. Mikhailenko, K. Wang and S.
Kaliaguine, J. Membr. Sci. 229 (2004) 95]
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Fig. S1. The FTIR spectra of SPEEK, DMA/SPEEK, and PDMA/SPEEK.
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Fig. S2. CVs of SPEEK/PDMA/CuNFs/GCE for ImM glucose oxidation in different media a)
0.1 M HCI, b) 0.1 MPBS (pH7) and (c) 0.1 M KOH
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Fig. S3. Nyquist plots of EIS in 0.1 M KOH at (a) bare GCE, (b) PDMA/SPEEK/GCE and (c)
SPEEK/PDMA/ CuNFs/GCE electrodes.
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Fig. S4. Variation of copper concentration with peak current of glucose oxidation (0.1 M KOH,
1.0 mM glucose) at SPEEK/PDMA/CuNFs/GCE
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Fig. S5. (A) CVs and (B) Amperometric curves of different electrodes for 1 mM glucose

oxidation in 0.1 M KOH, respectively; (a) PDMA/CuNFs/GCE, and (b) SPEEK/PDMA/CuNFs/
GCE.




<<
  /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
  /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

  /CreateJDFFile 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


