Contents

1  Polymer Surface and Interface Characterization Techniques............
Manfred Stamm
1.1 Surface and Interfacial Tension (ST, IT).....c.ccccevvueieiiiiieecrieeeeen.
1.2 X-Ray Photoelectron Spectroscopy (XPS).....coccevvvereenervenicneene.
1.3 Scanning Force Microscopy (SFM) .......ccccevvvenienerniensienneneeneenne.
1.4 Ellipsometry (ELLI) and Surface Plasmon Spectroscopy (SP)........
1.5  Infrared Spectroscopy (ATR-FTIR)....c..cccceviimiinienennenienieneenne.
1.6  X-Ray and Neutron Reflectometry (XR, NR)....cccccccereenerninncnne.
1.7  Scanning and Transmission Electron Microscopy (SEM, TEM)...
1.8 Electrokinetic Methods (Zeta Potential).............ccccerevevieeeciieeenns
1.9  Optical Microscopy Techniques (OM).......c.ccceeevieevienienneneeneenne.
1.10  Secondary Ion Mass Spectrometry (SIMS).....ccccocvevveneenenncneenne.
1.11 Indentation, Adhesion, Mechanical Properties...........c..ccoccevuerueenne.
1.12  Inverse Gas Chromatography (IGC) .......cccoceevervinvienvienneneeneene.
1.13  Ion Techniques (FIB, RBS, ERD, NRA) .....cccccceviininnienienieneene.
RETEIENCES ...conveiniiiiiiiieitee e
2 Structure Determination in Thin Film Geometry Using
Grazing Incidence Small-Angle Scattering ................cccoeevvvviieniieennnnn.
Peter Miiller-Buschbaum
2.1 INtrOAUCHON .....eiiiiiiiiieieeiceteeteteeeee ettt ettt
2.2 Real Space ANalysiS......ccocereerieeiieriienienieniereeeete e
2.3 Reciprocal Space Analysis — Scattering........cc.cceceeeveereeriercueneennens
2.3.1 Conventional Diffuse Scattering...........ccccceceereererrcruenne.
2.3.2  Grazing Incidence Small-Angle Scattering ......................
2.4  Experimental Set-Ups for GISAS ..o
241 GISAXS. .ot
242 GISANS. ..ot

vii



viii

Contents
2.5  Selected Cuts from 2D Data.......cocccoceereenerniriinieneeienieneenieenen. 30
2.5.1  Out-of Plane Scans .......cc.ccooceevuirvieniinieneenenienienicneee 30
2.5.2  Detector and Off-Detector Scans..........ccceeeeveererneennenne. 31
2.6 Selected EXamMPIES ......ccceevveeierienieniienierienicneeniceecete et 33
2.6.1  Spin-Coated Thin Polymer Films .........cccccoceeverncrncnnenne. 33
2.6.2 Dewetted Polymer Blend Films........cccccocvenieneincnncnncne 35
2.6.3 Dewetted Diblock Copolymer Films ........cccccoceereencnncnne 36
2.7 SUIMIMATY cevtiiiiiieieeieete ettt ettt st st et et st saeesieesbeebeas 38
ACKNOWIEAZMENLS ....eeeniieniieiiieiieniieniieieee ettt 39
RETEIENCES ...conveiniiiiiiiiieiteee s 39
Vibrational Spectroscopic and Optical Methods.................cccceeennennnen. 47
Martin Miiller
3.1 INtrOUCHON .c..eiiiiiiiiieicetceteeteeeeee ettt ettt 47
3.2 Vibrational Spectroscopic Methods ..........cccccecveveienieniencnncnncnnee. 48
32,1 PriNCIPIES c.ceeueeeierieiieieecece et 48
3.2.2  Transmission Infrared (TRANS-IR).....ccccceeeiiiiiiiniiinnnnn. 51
3.2.3 Attenuated Total Reflexion Infrared (ATR-IR)................ 52
324  Grazing Incidence Infrared (GIR)........ccocevevvierienicnennne. 58
3.2.5 Diffuse Reflexion Infrared (FT) (DRIFT) ........................ 59
3.2.6  Raman SPECIIOSCOPY ....verueerueenieeruerienienirenieenieeieeeeseenaes 61
3.3 Optical Methods......cccueeierieniiinieiieiieneenicececeteeeeee e 62
3.3.1  EIPSOMELIY ..ooveeiiiiiiiieniienieeieeieeiteeieenieenie et 62
3.3.2  Surface Plasmon Resonance (SPR) .........c.ccccvveeeiniiiannnnn. 65
34 SUIMMATY cevtiiiiiieieeieete ettt st e e et saee s esbeeieas 69
ACKNOWIEAZMENLS ...ttt sttt 69
RETEINCES ..ottt 69
X-Ray Photoelectron SpectroSCopy.........cccccoeevveevieenieeneeenieeiee e 71
Dieter Pleul and Frank Simon
4.1  Introduction, History and Physical Principle ..........cccccoceeneenennenne 71
4.2 INSTUMENTATION .eouviruiiriiiriieieeieeieeteettente ettt sae st saeenae 73
4.3  Information Depth........ccoccooiiiiiiiiiiniiniinieceeeeeeeeee 74
4.4 Polymer and Other Non-Conducting Samples ........c..ccecceveeruernenne 75
4.5  Wide-Scan Spectra — Quantification and Interpretation................. 76
4.6  High-Resolution Element Spectra — Peak Deconvolution
and INterpretation .........ooeeveeeeiiierieneenieceeeeeeeeeee e 80
4.7  Labelling — The Derivatization of Functional Groups
for its Identification..........coceevieevierienienieeeeececeeeceeeee 82
4.8  Angle-Resolved XPS ..ot 84
4.9  Special XPS TeChNIQUES ......ccccevueriirienieniiiieeienie e 85
4.9.1  Kryo-XPS ..o 86
4.9.2  Small-Spot XPS...ccoooiiiiiiiieieeieneeseeeeeeeeee e 86

4.9.3  Imaging-XPS ..ot 87



Contents ix

REfEIENCES ..ot 88
Monographs and ReVIEWS .......cc.ceceriiiiiriiniiiiiiiiiceeeeeeeeesee e 89
5  Time-of-Flight Secondary Ion Mass Spectrometry ....................cc...... 91
Dieter Pleul and Frank Simon
5.1  Introduction, History and Physical Principle .........c..ccocceveruennenne. 91
5.2 InStrumentation .........cccceceeeeieieienieniinieneeeee et 93
5.3 SAMPIES ittt 95
5.4  Time-of-Flight Secondary Ion Mass Spectra
and Their Interpretation...........cocceeevereereeneniieniieneeneeneee e 95
5.5 Imaging Time-of-Flight Secondary Ion Mass Spectroscopy.......... 99
REfEIENCES ...t 101
Monographs and REVIEWS .......cc.cecerviiiiiriiniiiiiiinicneeeeeeeeesee e 101

6  Characterization of Polymer Surfaces by Wetting and Electrokinetic
Measurements — Contact Angle, Interfacial Tension, Zeta Potential . 103
Karina Grundke

6.1 INtrodUCHION......cotiriiiiieieeiericrtecec et 103
6.2 Theoretical Background of Wetting
and Electrokinetic Phenomena...........cccccoceviivienienenncnnicnecneenne. 106
6.2.1  Contact Angle, Interfacial Tension, Laplace
and Young EqQUations.........ccccceeuevienieneenenncneenceneeeene 106
6.2.2  Wettability of Solid Surfaces........c..ccoceevvercrenieneencnncnnne. 113
6.2.3  Origin of Surface Charge, Electrical Double Layer,
Zeta Potential.......cocoooeeiieniiniininiiiienceneeeeeeeeeens 119
6.3  Experimental TeChniques........c.cccocceverviirieniinienienicnieneencceee. 124

6.3.1  Contact Angle Measurements: Sessile Drop
or Adhering Bubbles, Wilhelmy Balance Technique,
Capillary Penetration .............ceceeevereeneenerncnneeneencenneenn 124
6.3.2  Zeta Potential Measurements: Particle Electrophoresis,
Electro-Osmosis, Streaming Potential,

Sedimentation Potential ..........c.cceeveerveerieeneeinieeeieeeieennns 134

RETEIENCES ...uveeiiiieiiiecieeee ettt ettt sbae e 136

7  Mechanical Properties of Polymers at Surfaces and Interfaces.......... 139

Konrad Schneider

7.1 INOAUCTION ..ceuiieiieeiieeieeete ettt ettt e s eseteesveenaeees 139

7.2 Overview of Mechanical Bulk Behaviour...........ccecceevvvveniiennennnen. 140
7.3  Fracture Mechanical Characterization

of Polymers and COMPOSILES. .......coueevueerierrierienienienieenieeeeeeeseenne 144

7.3.1  Stress Intensity-(K-)Factor .........ccccovveevervinencnncnncneene 144

7.3.2  Energy Release Rate......cc.ocevieniiniininncnnciicnccncecne 145

7.3.3  The Concept of Crack Resistance-(R-)Curve.................... 146

7.3.4  Stress—Strain Situation and Failure
in Heterogeneous SyStems......cc.eevveriereeneenennieneencenieenn 147



Contents

7.3.5 Characterization of Interlaminar Strength

1N COMPOSILES ..vvenveenieenieeieeiiieitenitenieenieeie et seee e
7.3.6  Some Remarks on Shear Tests ........ccccceevveieiiiieeeineeeennes
7.4  Characterization of Surface Forces and Adhesion ............cc..........
T4l PEEITESt oo e
T.4.2  BIStEr TESS ..uveieiiiiieeiiieceiiee et e et et evee e e veee e
7.4.3  Blade Cutting Test (Hesiometer) .......cocceveeveereenecreeneenne
7.4.4  The Adhesion Scratch Test (Diamond Scratch Test,
Stylometer), Nanoscratch Test.........cccceevervienvicneenennecnnee.
7.4.5 Nanoindentation Test..........cccccoveieeviiiieiiieeeeiiee e,
7.4.6  Surface Force Measurement: Surface Force
Apparatus/MASIF ......cocoiiiiiiiiiiinececece
7.4.7  Force Measurement by AFM/SFM........c..cocevviniineancnnn.
7.4.8  Colloidal Probe Techniques with the SFM......................
RETEIENCES ..ot ettt e eta e e e e v e e e eanes
Interfaces Between Incompatible Polymers................cccoocvvvviinnnnnnnen.
Peter Busch and Roland Weidisch
8.1 INtrOAUCHION ....ccviiiieiiei e et
8.2 TREOIY cueieitiiteteee ettt e
8.3 Neutron Reflectometry.......coceeverienernenieniinieniicieeeeeeeeene
8.4 APPICALIONS .ottt
8.4.1  HOMOPOLYMETS .....oouviiiiiiiiirienienieenieeieeee et
8.4.2  Polymer Blends ........ccccoocevveriiiniiniiniiiiniineeneeiceienene
8.4.3  Block COPOLYMETS ....ccuverueeveeiiiienieneenieeieeieeieeeieenieenees
8.4.4  Organic Films and Polymer Brushes ..........c..cccccecenuennee.
8.4.5 Comparison with Real Space Techniques..........c...ccoc......
8.5  CONCIUSION ..eooiiiiiieiiii e e e
RETEIENCES ..ottt e e saa e e e e ire e e eanes

Liquid-Liquid and Liquid—Vapor Interfaces

in Polymeric SYStems............ccccovviiriiiiiiieiie et
Marcus Miiller
9.1 INtrodUCHION......eoiiiiiiieiieieritcrtee ettt
9.2 Interfaces in Binary Polymer Blends .........cccccocevieninninncnicnennne.
9.3  Self-Consistent Field (SCF) Theory.......cccccecceevierienenvencienieneene.
9.4 EXCeSS QUANILIES ..eeeevrireeeiiieeeciiieeeeieeeeeiteeeeireeeeireeeeiveeeesereeeeaees
9.5  Interface FIUCUAtIONS......cccecoeerierieinieiiinienceiceieeceteeeesee e
9.6  Kinetics of Phase Separation.........ccocceveevierienieneenennienienieneene.
9.7  Liquid—Vapor INterfaces .........cocceveevervieneeneenienienieneeneceeeenaeen
9.7.1  Phase Behavior, Packing Effects
and Density Functional Theory..........ccccoceevirvecncencenncne.
9.7.2  Wetting and Stability of Thin Films ......c..ccccceveevirnennenne
9.7.3  EXPICIt SOIVENT ..couviriiiniiiiiiiiiienieriereecee e
9.8 OULIOOK .ottt



Contents xi

10

11

12

ACKNOWIESAZEMENLS ..ottt 200
RETEINCES ...conveiniiiiiiiietec et 200

Plasma Modification of Polymer Surfaces

and Plasma Polymerization ..................ccccoooeiiiiiniiiiniinniccecee e, 203
Mirko Nitschke
10.1 Plasma Modification of Polymer Surfaces.........c..cccceevervuerucneenne. 203
10.1.1 Why Use Low Pressure Plasma? .......c..cc.cccoceeveencrvencene 203
10.1.2 How to Apply Low Pressure Plasma.........c..ccoccevireencenne 205
10.1.3 EXAMPIES cnveiniiiiiriiiiieieeieeieeteeiteeeeee et 207
10.2  Plasma Polymerization...........ccocereereenieniinienienenienienreneenieene 211
10.2.1 Why Use Plasma Polymerization?.........c..ccoccevveevcruenuenne 211
10.2.2 How to Apply Plasma Polymerization...........c..ccecceeueeuenne 212
10.2.3  EXAMPIL..ciuiiiiiiiiniiiiiiiieieeieetet et 213
10.3 Recommended Literature...........ccccevveverieirieienienienieneneneeeeneens 213
REfEIENCES ..ottt 214
Grafting on Solid Surfaces: “Grafting to”
and “Grafting from” Methods ..............cccocoevriiiiiiiiniiieccecee e, 215
Sergiy Minko
11.1  INtrodUCHION .....couiiuiiiiiicieiiiecceeceeeee e 215
11.2  Behavior of Polymer Brushes .........c..cocceveriinieniieninncnienicneene, 217
11.2.1 Homopolymer Brushes..........ccccecevienieneinenncnncicneene 217
11.2.2 Bidisperse Polymer Brushes..........cccccoceevervcncncencnncne. 219
11.2.3 Mixed Polymer Brushes ........cccccoceevienieneinenncnncnicncenne 220
11.2.4 Block-Copolymer Brushes.........c..ccoceevervcrncnncncencenncne. 224
11.3  Synthesis of Polymer Brushes........cc..cccccoceeniininniinninicniinicneene. 225
11.3.1 Modification of Solid Substrate...........ccccceverererinennnne. 225
11.3.2 “Grafting to” Method.........cccccovveriinernenncnicniencenceee 227
11.3.3  “Grafting from” Method..........ccocenienerninncnieniinceene 228
11.3.4 Synthesis of Mixed Brushes ..........cccccoceveeneincnncnicnnene 229
11.3.5 Controlled Synthesis of Polymer Brushes
by “Living” Free Radical Polymerization ...........c..c....... 230
REfEIENCES ... 231

Surface Modification by Adsorption of Polymers and Surfactants .... 235
Cornelia Bellmann

121 INtrodUCHON ..c..eirtiiiieieeieriteitertcec ettt 235
12.2 Fundamentals ..........cccceeverierienienieniiiiceienceeeeee e 236
12.2.1 The Role of the Solid Surface........c..ccoceevervcrinencencnne. 240
12.2.2 The Role of the Solvent.........cccccecvereeneencrncnnenecneenene 240
12.2.3 Influence of the Third Substance..........ccccceecerveereencencnne. 241
12.2.4 Adsorption of Uncharged Macromolecules...................... 241
12.2.5 Adsorption of Polyelectrolytes and Polyampholytes........ 243

12.2.6  Adsorption of Surfactants..........ccccceceereeneencnncneeneenenn 244



Xii

13

14

15

Contents
12.3  Selected Methods for Investigation of Adsorption Processes ........ 246
124 APPLCAIONS ...ttt 249
12.4.1 Adsorption of Surfactants..........ceccceeeerveeneenenneneeneenennn 250
12.4.2 Adsorption of Polyelectrolytes .........ccccceverveereeneeneennenne 254
12.4.3 Adsorption of Coupling AZents.....c...cecereereeneercrueneenne 255
REfEIENCES ...ttt 257
Nanostructures in Thin Films from Nanostructured
Polymeric Templates: Self-Assembly.............c.cceccerviiniiiniinniienienen. 261
Alexander Sydorenko
13,1 INtrodUCHION .....couiiiiiiiiiiieiciecceecce e 261
13.2  Self-Assembly for Nanostructuring ..........c.cceeeeveeeveenveneeneeneenne. 261
13.2.1 Self-Assembly in Block Copolymers ........c..ccoceeveruenneenne 262
13.2.2 Supramolecular Assemblies Based
on Block COPOLYMETS ........cocverieniieniiienienicneeniceniceece 265
13.2.3  Self-Assembly in SMA........cccoeoiviiiiiiiiiinieeeee 265
13.3  Ordering and Orientation in SMA..........cccccoviiniininiiniiniencece, 268
13.4 Nanoreactors for Nanoparticles..........ccoceevervuenieneenennennenieeneenne. 271
13.5  CONCIUSIONS .....oouiiiiiiiiiiiiniiciieceeet ettt 271
REfEIENCES ...t 272

Influencing the Interface in Polymer Blends by Compatibilization

with Block Copolymers.............ccccevviiiiiieiiiiiieeie et 275
Doris Pospiech
14.1 Introduction: Why Block Copolymers and Polymer Blends? ........ 275
14.2  Miscibility of Polymers: Thermodynamic Basics .........c..ccccceunee. 278
14.3  Compatibilization of Immiscible Polymer Blends:
General OPLONS ...c.eeverriirieriiereencete ettt ettt 281
14.3.1 Introduction of Specific Interactions .........c..ccocceveevueruene 282
14.3.2 Reactions Between the Polymer Phases in the Blend........ 283
14.3.3 Block Copolymers as Compatibilizers .........c..ccccceveennenne. 286
14.4 Compatibilization in Polymer Blends: Examples..........c..ccccceunee. 287
14.4.1 Compatibilization by Using Reactions Between
the POLYMETS ....couveviiiiiiiieieiieiiccececececeeeeieeieas 287
14.4.2 Compatibilization with Block Copolymers ..........c........... 292
14.4.3  CONCIUSIONS ...cveviiuieiiiiiiiieicciieceee e 295
REfEIENCES ..ot 296
Interfacial Phenomena of Biomaterials..................c..cccocoviiinnnn 299
Carsten Werner
15.1  INtrodUCHION .....coiiuiiiieiiieiiiecceccece e 299
15.2 The Hierarchy of Bio-Interfacial Phenomena............cccccoceeveennnee. 301
15.2.1 Surfaces of Biomaterials in Pre-Application Settings....... 302
15.2.2 Biopolymers at Interfaces..........cocceevuereeneencrneneencennenne 303

15.2.3 Biomaterials in Contact with Cells and Tissues ............... 305



Contents Xiii

15.3  Surface Modification of Polymeric Biomaterials..........c..ccccceeeee.e. 308
15.3.1 Minimizing Non-Specific Interactions .........cc..ceeccevuereenne 308
15.3.2 Implementing Bioactive Elements —
Modulating Molecular Signals .........ccoceveeveeviencieneenenne 310
15.3.3 Supramolecular Biopolymer Assemblies
Providing Morphogenetic CUes .........c..cceceeveeniiriencennenne 313
15.4  CONCIUSION ...ttt e 315
ACKNOWIESAZEMENLS ..ottt ettt 316
REfEIENCES ...t 316




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 (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 <>
    /ENU (Use these settings to create Adobe PDF documents for journal articles and eBooks for online presentation. Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


