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Analytical data
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Figure S1: H-NMR spectrum of

(diethylamino)dithiocarbamoylbenzyl(trimethoxy)silane (SBDC) iniferter.
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FT-IR spectra of PAAm films with different degrees of crosslinking
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Figure S2: FT-IR spectra of surface-tethered poly(acrylamide) thin films with different
crosslinking degrees. Dry thickness of PAAmM-0, PAAm-0.5 and PAAm-1.0 are 189 nm, 173

nm and 217 nm, respectively.
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Force-distance curves for PAAm films in different solvent mixtures, with different

degrees of crosslinking
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Figure S3: Force-distance curves of PAAm films with different crosslinking degrees
measured by colloidal-probe atomic force microscopy (CPM) (spring constant: 0.511 N/m,
radius of silica probe: 14 pum, applied load: 21.4 nN, testing speed: 3.97 um/s) in aqueous
methanol mixtures with various solvent qualities (only approach curves are shown). (A)
PAAm-0 films (dry thickness: 189 nm). (B) PAAm-0.5 films (dry thickness: 173 nm). (C)

PAAm-1.0 films (dry thickness: 217 nm).
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Variation of 7, of PAAm-0 brushes with solvent-mixture composition
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Figure S4: Glass-transition temperatures of PAAm-0 brushes in aqueous methanol solutions
with different qualities, calculated using swelling-ratio data from ellipsometry, according to

the Gordon-Taylor equation (Lines are shown as a guide to the eye).

Pull-off force between gold-coated silica probe and PAAm films in water-methanol
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Figure SS: Pull-off force of PAAm films (dry thickness of PAAm-0: 189 nm, dry thickness
of PAAm-1.0: 217 nm) measured by CPM (spring constant: 0.508 N/m, radius of gold-coated
silica probe: 8.66 um, applied load: 35.2 nN, testing speed: 3.97 um/s) in aqueous methanol

mixtures of varying composition (Lines are shown as a guide to the eye).

Determination of maximum pull-off force measured between a silica probe and PAAm-0
brushes as a function of methanol volume fraction in water-methanol mixtures

Prior to the study of the pull-off force of PAAm-0 brushes conducted by means of CPM in
an open fluid cell, the variation of the methanol volume fraction in water-methanol mixtures
upon continuous evaporation of the mixture was examined.

Aqueous methanol solutions are known to be non-azeotropic mixtures,' the evaporation rate
of methanol being faster than that of water due to their different vapor pressures (vapor
pressure of water and methanol at 20 °C are 2.30 kPa and 13.02 kPa, respectively). Constant
evaporation rates (0 — 100 min) of pure water (0.7 mg/min), pure methanol (8.0 mg/min) and
75% (volume fraction) aqueous methanol solutions (7.0 mg/min) were measured by using an
analytical balance (METTLER TOLEDO®™ XS105) in accompanying experiments under the
same conditions as later used for pull-off force measurements (sample volume: 3.0 ml).
According to the vapor-liquid coexistence line for the water-methanol system at standard
atmospheric pressure,” the molar fractions of methanol (y;) and water () in the vapor phase
during the evaporation process can be estimated making the assumption that the evaporation
rate of the two components results from the individual evaporation rate of each component.
Thus, for the 75 vol.% mixture:

80-y,+0.7-y,=17.0

yity:=1

It follows that y; = 0.863, and y, = 0.137.
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Furthermore, the evaporation rates of methanol (k;) and water (k;) in aqueous methanol
mixtures with an initial methanol volume fraction of 75% within the experimental time scale
can be calculated from:

k;=28.0 - y;=6.904 mg/min

k>=10.7 - y,=0.096 mg/min

The time-dependent volume of methanol (Vemanor) and water (Vyuer) can be determined
accordingly:

Vnethanot (1) = 3.0 - 0.75 — ki - t / pmethanot = 2.25 — 0.00863 - ¢

Viater (1) = 3.0 - 0.25 — k2 - t / parer = 0.75 — 0.000096 - ¢

SINCE Puethanos AN Prarer are 0.8 g/ml and 1.0 g/ml, respectively.

Finally, the methanol volume fraction during evaporation in mixed solutions with an initial
methanol volume fraction of 75% within the experimental time scale (0 — 100 min) results
from:

Vinethanot (76) = 100 * Viwemanor | (Vmethanot + Viwaer) = 100 * (2.25 — 0.00863 - 1) / (3 —
0.008726 - £)

The methanol volume percentage in the binary solution decreases with respect to time, as

shown in Figure S6.
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Figure S6: Methanol volume percentage in mixed water-methanol solutions, changing upon

evaporation with respect to time.

After establishing the variation of methanol volume fraction in solution with respect to
time, we further investigated the variation of pull-off force of PAAm-0 brushes in mixed
solutions by means of monitoring pull-off force upon continuous evaporation of methanol.
Figure S7 (A) shows the time-dependent pull-off force (obtained at intervals of five minutes)
of PAAm-0 brushes in an open liquid cell containing an aqueous methanol solution with an
initial methanol volume fraction of 75%. The pull-off force decreased moderately at the
beginning of the evaporation process (0 — 20 min); a sharp decrease of pull-off force being
observed upon further evaporation of water and methanol (20 min — 80 min); finally, pull-off
force reached a steady value. Three representative retraction force curves are taken from the
data shown in Figure S7 (A), shown in Figure S7 (B), corresponding to initial (a),
intermediate (b) and final (c¢) states of PAAm-0 brushes during the evaporation process. As
described above, the methanol volume fraction in the solution varied roughly from 75% to
65% (mole fraction: 57.5% — 45.5%) over the experimental time scale (Figure S6).

In the initial phase (a), the volume fraction of methanol in solution decreased gradually
from 75% to 73% over 20 min, which did not lead to a significant decrease in pull-off force,
indicating that PAAm-0 brushes were still at the (solvent-induced) glass transition. Upon
further evaporation, the decreasing methanol volume fraction in solution (73% — 67%) led to
a shift of the glass transition to values below room temperature and a consequent decrease in
pull-off force, as the brushes began to become more mobile (and to swell). In the final stage
of the experiment (below 67% methanol vol.%), the residual methanol volume fraction was
too low to influence the pull-off force significantly; therefore, a plateau in pull-off force was

obtained for the swollen PAAm-0 brushes.
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Figure S7: Variation of pull-off force of PAAm-0 Brushes (dry thickness: 133 nm) measured

by CPM (spring constant: 3.02 N/m, radius of silica probe: 12.5 um, applied load: 123.9 nN,

testing speed: 3.97 um/s): (A) Variation of pull-off force of PAAm-0 brushes exposed to

ambient environment in aqueous methanol mixtures with an initial methanol volume fraction

of 75%. (B) Exemplary retraction force curves of polymer brushes at different time indicated

by (a), (b) and (¢).

Notes and references

1 CRC Handbook of Chemistry and Physics, ed. D. R. Lide, CRC Press, Boca Raton, FL,
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2 K. Kojima, H. M. Moon and K. Ochi, Fluid Phase Equilib. 1990, 56, 269.

S10




<<
  /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


