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ESI Fig. S1 Addition of cysteine to HTC of glucose and ovalbumin. A) SEM image, b) TEM image, and c) nitrogen
sorption isotherm of the obtained product.

ESI Fig. S2 TEM images of a) CA_900, b) CA-TC_900, and c¢) CA-TCA_900
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ESI Fig. S3 a) Nitrogen sorption isotherms and b) pore size distributions (OSDFT model) obtained for aerogels

after HTC at 180 °C.
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ESI Fig. $4 Deconvoluted Cl(s) N1(s) and S2(p) photoelectron envelopes of CA-TC (a, b, c, respectively), and CA-

TCA (d, e, f, respectively)
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Physical and Chemical Sample Characterization

N, sorption analysis was performed at 77 K using a QUADROSORB SI, equipped with automated surface area
and pore size analyzer. Before analysis, samples were degassed at 60 °C (as-synthesized aerogels) or 150 °C
(pyrolized aerogels) for 20 h using a “Masterprep” degassing system. Quenched Solid Density Functional
Theory (QSDFT) pore size distributions (PSD) were calculated using, as this evaluation model takes into
account the effects of surface roughness and chemical heterogeneity of the material surfaces.

Material morphology was visualized using a Gemini Scanning Electron Microscope (SEM). Transmission
Electron Microscopy (TEM) was carried out with a Carl Zeiss Omega 912X at an acceleration voltage of 120
kV. Samples for High resolution transmission electron microscopy (HRTEM) were prepared by dry deposition
of the material onto holey carbon copper grids. Analytical TEM was performed using a Philips CM 200
microscope with a field emission gun operated at 200kV. XRD patterns were recorded on a Bruker D8
diffractomenter over the 20 range of 5 to 80° using Cua radiation and a scan rate of 1 ° min™.

Elemental analysis was obtained on a Vario El elemental analyzer. XPS analysis of the samples was performed
using a Thermo Scientific Ka ESCA instrument equipped with Al Kal, 2 monochromatized radiation at 1486.6
eV X-ray source. Charge neutralization was performed by using both a low energy flood gun (0 to 14 e¢V) and a
low energy Ar ion gun. The XPS measurements were carried out using monochromatic Al-Ka radiation (hv =
1486.6 V). Photoelectrons were collected at 90° to the sample surface. A constant analyzer energy mode (CAE)
with 100 eV pass energy for survey spectra and 20 eV pass energy for high resolution spectra was used. The
spectra were calibrated by setting the Cls photo peak at 285.0 eV. For sulfur, the S2p;, peak was used for the
assignment of binding states. Surface elemental composition was determined using standard Schofield
photoemission cross sections. Peak assignments were carried out by using the values reported in the NIST XPS
Database iii and references indicated in the text. . Specific conductivity measurements were carried out with
Gamry Reference 600/3000 potentiostat (Gamry Instruments) and Gamry EIS 300/Physical Electrochemistry
software. Electrical conductivity was achieved applying R-model on potentiostatic impedance spectroscopy at 1-
1000 Hz using a two electrode setup. To perform electrochemical testing a standard ink was prepared from ~5
mg of catalyst with 95 pl Nafion® binder solution and 350 pl of ethanol. The ink was ultrasonicated for at least
30 minutes for homogenization. A 5 pl aliquot was dropped onto a freshly polished glassy carbon rotating disk
electrode (diameter ~ 5 mm, electrode area 0.196 cm?) to prepare a catalyst thin film. When necessary, the
electrode was warmed to ~ 50 °C in an oven prior to ink application in order to achieve better electrode coverage
of the catalyst film. Electrochemical tests were performed in 0.1 M KOH or 0.1 M HCIOy in a standard three -
electrode setup with an Ag / AgCl reference electrode using Gamry Reference 600 potentiostate (Gamry
Instruments) and Gamry EIS 300/Physical Electrochemistry software. The obtained current values were
normalized to the mass of the catalyst used (i.e. given in mA mg™) for direct comparison between samples. For
Koutecky-Levich analysis, the un-normalized currents obtained from measurements at varying rotation rates
(600, 1000, 1600, 2000, and 2600 rpm) were used.

The Levich current, Iy, is given by

21 1
lie, = 0.62nFAD3w2v"6C
where

n number of electrons transferred in the half reaction
F Faraday constant

A electrode area

D diffusion coefficient of the reactant in the electrolyte
® angular rotation rate of the electrode

v kinematic viscosity of the electrolyte

C analyte concentration

The kinetic current, Iy is given by:
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I = nFAKC.q

n number of electrons transferred in the half reaction
F Faraday constant

A electrode area

k pseudo second order rate constant

C  analyte concentration

I[.e catalyst loading

Combining both equations leads to the Koutecky-Levich expression, which describes the overall RDE limiting
current I;;,, for the electrocatalytic reaction over the entire potential range:

1 1 1

Ilim Ik Ilev

A plot of IL against il should yield a straight line whose slope is related to the number of electrons transferred
lim w2

in the reaction, and whose intercept is related to the kinetic current.




<<
  /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


