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acetic acid bacteria   152–153
acids, strong   69, 71
acrylic acid   43, 45, 146
ADOR method   99, 101
adsorption, selective   101–102
3-aminopropyltriethoxysilane 

(APTES)   76–77
3-aminopropyltrimethoxysilane 

(APTMS)   64, 68
ammonium groups   64–65, 68, 

76–77, 81
anion exchangeability   109
anionic dye   111
anionic species   109
anions   26, 28, 32, 109
   counter   104
anisotropic structures   146, 153
APTES, see 3-

aminopropyltriethoxysilane
APTMS, see 3-

aminopropyltrimethoxysilane
   hydrolytic condensation of   

69–71
   hydrolytic polycondensation of   

64–65, 69

band gap energy   108–109
benzotriazole   105–106
birefringence   34, 46, 136
   positive   46
   strong   152–153
blood vessel biomaterials   33

carbon nanotubes (CNTs)   2, 25, 
61, 84

carboxylate side-chain groups   72
carboxylic acids   9–10, 45
catalysts   69–71, 94–96, 102
   basic   71
cathode material   106–107
   stable   107
cationic species   150–151
cations
   ammonium   67
   counter   127
   divalent metal   111–112
CETES, see 

2-cyanoethyltriethoxysilane
chiral conformations   76–78
chiral DAs   37
chiral induction   82
chiral inductors   81–82, 86
chiral linkages   36–37, 43
chloroform   79–80
circularly polarized luminescent 

(CPL)   81
citraconic acid (CTA)   17–18, 

21–22, 29
clay minerals   2–4, 71, 95–96, 

102–103, 127, 134
   layered   3, 83, 125–126, 134
   smectite-type   125
CNTs, see carbon nanotubes
Cole–Cole plots   35
colloidal nanosheets   123, 

126–127, 129, 132
   liquid crystalline   4, 123



160 Index

colloids   3, 126, 134–135, 142, 
144, 152

compounds
   organic   62, 84
   trifunctional silane   62–63
   two-dimensional   3–4
CPL, see circularly polarized 

luminescent
Cryo HAADF-STEM   11, 14
CTA, see citraconic acid
2-cyanoethyltriethoxysilane 

(CETES)   71–72
cylindrical capillary cell   32, 39–41

DCE, see distributed circuit 
elements

deintercalation   103
dicarboxylic acid   7, 9–11, 14–15, 

17–26, 29–32, 37, 50
dichloromethane   76
dielectric constant   129
diethoxydimethylsilane   99–100
dimensionality transformation   4, 

93–96, 102, 108, 112–113
distributed circuit elements (DCE)   

35
DLS, see dynamic light scattering
dynamic light scattering (DLS)   85

ECD, see electronic circular 
dichroism

EDL, see electrical double layer
electrical double layer (EDL)   

48–50
electrodes   102, 106, 108
electrolyte
   gel-type   26
   quasi-solid   26–27, 29, 31–32

electrolytes, solid   26
electronic circular dichroism (ECD)   

82
electrorheological eff ect   48, 50
electrostatic interactions   8–9
electrostatic repulsion   14, 23–24
   intramolecular   67
exfoliation   3, 93, 103, 108–109, 

125
   single-layer   139, 152

FER, see freeze edging replica
FHT, see fluorohectorite
   ultrasonicated   135, 138
fluorohectorite (FHT)   135, 138, 

142, 146, 149, 152
fluortetrasilicic mica (FTSM)   135
freeze edging replica (FER)   38, 99
FTSM, see fluortetrasilicic mica
functional materials
   soft   153
   structure-derived   51
functional nanomaterials   93–94, 

124

gel permeation chromatography 
(GPC)   79

gels   7, 10–11, 14–15, 17, 23–24, 
26, 29–30, 33, 37–40, 44–45, 
112, 125, 147–148, 150–151

   composite   146, 150, 153
   homogeneous   26, 31, 44–45
   opaque   9–10
   oriented IG-chiral DA   39, 42
geometric isomer   17
GPC, see gel permeation 

chromatography
graphene   2, 106
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graphene oxide   105, 107, 134
groups
   carboxyl   26, 29, 42, 71
   functional   39, 75, 101, 106
   mercapto   73–74
   reactive   96
   silanol   67

halloysite   3, 102–103, 105
heteroatoms   101–102
hierarchical ordering, continuous   

37
higher-ordered structure, regular   

73, 75
hybrid films   83–84
hybrid materials, functional   71
hybridization   61, 63–64, 81
hybridization of ladder-like 

polysilsesquioxanes   81, 
83–85

hydrocluster assembly   19
hydrocluster formation   19–23
hydroclusters   9, 13–15, 17, 19–21, 

24–25
   interconnected   14
   isolated   20
hydrogels   3, 16, 22, 25, 43, 46
hydrogen bonding   8, 24–25, 29, 

45, 78
   long-range   36
hydrogen bonds   15, 24, 29–31
hydrogen bridges   35
hydrogen evolution, 

photocatalytic   107
hydrolysis   71, 98–99
hydrolytic copolycondensation   

76–77
hydrolytic polycondensation   61, 

63–64, 68, 71–73, 86
hydrophobicity   28, 101–102, 152
hydroxyl groups   38, 42

IEZs, see interlayer-expanded 
zeolites

IL, see ionic liquid
imogolite   3–4, 7–22, 24–46, 48, 

50
inorganic nanosheets   3–4, 

123–126, 128, 130, 132, 134, 
136, 138, 140, 142, 144, 146, 
148, 150, 152

   artificial   4
inorganic polymers   8
interlayer condensation   93, 97–98, 

100
interlayer-expanded zeolites (IEZs)   

99, 101
interlayer expansion   99
interlayer galleries   96–98, 101, 

109
interlayer interactions   103
interlayer modification   111
interlayer spaces   98, 100, 108, 

124–125
interlayer surfaces   103, 111
ion conduction   32
ion-exchange capacity   127
ionic conductivity   26, 28, 30–32, 

50
ionic liquid (IL)   26–29, 31–32, 50
ionic side-chain groups   61, 71, 

73, 86
isomorphous substitution   100, 

125–126
   degree of   125, 127
isopropylacrylamide   146

kaolinite   3, 103
   modified   103–104
Kevlar   132, 134

laponite   3
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layered double hydroxides 
(LDHs)   3, 96, 109–110

layered materials
   exchangeable   104
   inorganic   124
   two-dimensional   93, 108
layered silicate HUS-2   101
layered silicates   2, 96–101
LC, see liquid crystal
LCs, thermotropic   132–133
LDHs, see layered double 

hydroxides
liquid crystal (LC)   4, 8, 37, 39, 81, 

123, 125, 131–135, 139, 142, 
144–145, 152–153

liquid crystal displays (LCDs)   132
logarithmic damping ratio   19–20

maleic acid   9, 26, 29
malic acid   37
materials
   anticorrosion   105
   composite   123, 132, 146, 153
   conductive   106
   crystalline porous   105
   electro-responsive   48
   energy storage   95
   functional   2–3, 8, 113
   functional solid-state   125
   inorganic   83
   layered semiconductor   108
   low-dimensional   94–95
   mesogenic   134
   mesoporous   94
   microporous   96, 101
   nanoporous   94, 96–97, 99, 101
   nanosheet   132
   nanotubular silicon anode   102
   novel electrolyte   32

   organic   62
   silicate   98
   siloxane-based   84
   solid-state   26
   sulfur-loaded cathode   106
   thermotropic liquid crystal   152
   two-dimensional   112
   zeolitic   100–101
   zero-dimensional   93, 108
3-mercaptopropyltrimethoxysilane 

(MPTMS)   73
metal hydroxide nanoparticles   

112
metal hydroxides, layered   

111–112
metal oxides, layered   3, 95
metal phosphates, layered   134
methanol   28, 72, 76, 78, 80, 

103–104
molecular robotics   151, 153
monoalkoxytrichlorosilane   98
MPTMS, see 3-mercaptopropyltri-

methoxysilane
multi-walled carbon nanotubes 

(MWCNTs)   84–86
MWCNTs, see multi-walled carbon 

nanotubes
   dispersibility of   85–86

Nafion   75
nanocontainers   105, 108
nanomaterials, low-dimensional   

124
nanoscrolls   94, 96, 102–108
   graphene   105–107
   graphene oxide   105, 107
   halloysite   103, 105–106
   halloysite-type   103
   hexaniobate   107
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nanosheet colloids   123, 130–131, 
140, 142, 146, 151

nanosheet liquid crystals   
131–132, 134, 136–137, 
139, 142, 146–147, 153

nanosheets   4, 94–96, 102–105, 
107–108, 111, 123, 125–127, 
129–131, 135–137, 139–143, 
146–147, 149–153

   clay   126
   clay mineral   125
   FHT   135, 152
   oxide   3
   single-layer   125
nanotubes   8–9, 14, 23, 37, 94, 96, 

102, 105
   cross-bridged   11, 14, 23–24
   multiwall   102

octosilicate, layered   98–99
Onsager theory   123, 143–144
organic–inorganic hybrids   82–83
organotrialkoxysilane monomers   

64, 71, 86
organotrialkoxysilanes   61–62, 64, 

68, 73, 76, 78

PEFCs, see polymer electrolyte fuel 
cells

1-pentanol   84–86
phase separation, macroscopic   

137–138
photocatalysts   107–108
photosensitizer   107
polarized optical microscope 

(POM)   32, 34, 39–40
polymer electrolyte fuel cells 

(PEFCs)   75

polymerization   33–34, 43, 65, 83, 
147–148

polymers   43–44, 46, 62, 67, 
77–78, 84, 102, 124

   biological   76
polysilsesquioxanes (PSQs)   3–4, 

61, 63–66, 68–82, 84, 86
polystyrene   79, 83
polysulfides   106–107
POM, see polarized optical 

microscope
potassium hexaniobate   107
proton conduction   35–36
proton conductors   75
pseudo-cross-linking   44
PSQs, see polysilsesquioxanes
   chiral   61, 76–77, 81–82, 86
   hydrophobic   79–80
   insoluble   70
   ladder-like   81, 83–85
   ladder-type   63
   one-dimensional   69
   one-dimensional ionic ladder-like   

62, 64, 66, 68, 70, 72, 74, 76, 
78, 80, 82, 84, 86

   one-dimensional ladder-type   63
   rod-like   66, 75
   thermostable   61, 86
   thermostable one-dimensional   

83
   water-soluble   72

retardation, optical   32, 46–47
RFDO, see rigid-body free 

damping oscillation
rigid-body free damping 

oscillation (RFDO)   19–20
rod-like polymers   51, 65–66
   stacking of   65–66, 68
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SAXS, see X-ray scattering
shear, continuous   48–49
shear stress   48–49
shear thinning   9, 15, 24
sheathing   46
side-chain groups   69, 73–74, 78
   ammonium   64, 70, 76, 82
   hydrophobic   78–79
silane coupling agents   62, 98, 106
silsesquioxanes   3, 62
small-angle X-ray scattering   139, 

141
Stern layer   127

TEM, see transmission electron 
microscopy

thin films   112
thixotropic gel   26, 31–32, 36–37, 

39, 41, 43, 50
thixotropic hydrogel   25, 32–33, 

35
thixotropy   9, 15, 24–25, 50
transition metal oxides   134
translational entropy   143–144
transmission electron microscopy 

(TEM)   11, 38, 40, 48, 65, 85, 
135, 139

triethylamine   77–79
tripodal ligands   109–111

ultrasonication   85–86, 135

van der Waals interactions   129
VCD, see vibrational circular 

dichroism
vibrational circular dichroism 

(VCD)   38, 77
viscoelasticity   15–17

X-ray diff raction (XRD)   65–66
X-ray scattering (SAXS)   12, 14–15, 

40–41, 139
XRD, see X-ray diff raction

zeolites   94, 96, 99–101
zeolitic frameworks   98, 100



Shikinaka

Kazuhiro Shikinaka
edited by

Functionalization of Molecular Architectures

Functionalization of 
Molecular Architectures

Advances and Applications on 
Low-Dimensional  Compounds

“This book describes novel and innovative concepts of the utilization of low-dimensional 
compounds as components of functional materials such as stimuli-responsive gels, quasi-
solid electrolytes, and liquid crystals. It presents a lucid and fruitful view of low-dimensional 
compounds as potentially useful materials. I am delighted to see that this book contains 
the recent progress in fundamental and applicable aspects of low-dimensional compounds 
such as clay nanotubes, ladder-like polysilsesquioxanes, layered double hydroxides, and 
inorganic nanosheets.”

Dr. Takeo Ebina
National Institute of Advanced Industrial Science and Technology, Japan

Low-dimensional compounds are molecules that correspond to various shapes, such as 
rod, ladder (one-dimensional compounds), and sheet (two-dimensional compounds). 
They are ordinarily found in electromagnetic fields. Recently, versatile low-dimensional 
compounds were proposed for use as components of various functional materials. These 
new-class low-dimensional compounds contribute significantly to industrial/materials 
sciences.

The molecular architecture consisting of low-dimensional compounds can also be 
found in nature. One example is the cell cytoskeleton, which is a network- or bundle-like 
architecture consisting of rod-like protein assemblies. The cell accomplishes its motility 
by structural transition of the cytoskeleton—that is, phase transition of the architecture 
of low-dimensional compounds in response to some stimuli induces shape changes in 
cells. Another example is nacre, which is composed of layered aragonite platelets, usually 
a metastable CaCO3 polymorph. The layered inorganic platelets give nacre its stiffness 
and noncombustibility. Thus, the molecular architecture of low-dimensional compounds 
in natural life contributes to their functionality. 

This book reviews various advanced studies on the application of low-dimensional 
compounds and is, therefore, important for the development of materials sciences and 
industrial technologies.
 

Kazuhiro Shikinaka received his doctorate from Hokkaido University in 
2008. He was assistant professor at the Graduate School of Engineering, 
Tokyo University of Agriculture and Technology, Japan, from October 2008 
March 2017. Currently, he is a senior researcher at the National Institute of 
Advanced Industrial Science and Technology, Japan. His research focuses 
on the functional materials consisting of rigid inorganic cylindrical clay 

minerals and the full utilization of plant biomass as basic chemical products. He is 
a recipient of the Award for Encouragement of Research in Clay Science (Clay Science 
Society of Japan, 2018), Chemical Innovation Encouragement Prize (Japan Association for 
Chemical Innovation, 2016), Award for Encouragement of Research in Polymer Science 
(Society of Polymer Science, Japan, 2014), Award for Encouragement of Research in Fiber 
Science (Society of Fiber Science and Technology Japan, 2014), The Clay Science Society 
of Japan Best Presentation Award (Oral session, 2014), and FAPS Young Scientist Poster 
Award (2009). 

ISBN 978-981-4774-61-1
V631


	1. Low-Dimensional Compounds for Diverse Material Sciences
	1.1: What Is a Low-Dimensional Compound?
	1.2:  New Class of Low-Dimensional Compounds that Contribute to Academic/Industrial Fields
	1.3: Conclusions

	2. Stimuli-Responsive Materials Consisting of Rigid Cylindrical Inorganic Low-Dimensional Compound “Imogolite”
	2.1: Introduction
	2.2: Thixotropic Gelation of IGs
	2.3: Structural Transition Process of IG Thixotropic Gel
	2.4: Mechanism of Thixotropic Gelation in IG–Dicarboxylic Acid Mixture
	2.5: Kinetics-Dominated Structure of IG-Dicarboxylic Acid Mixtures that Gives Their Thixotropic Nature 
	2.6: Thixotropic Gels Consisting of Imogolite and Ionic Liquid for Application as Quasi-Solid Electrolyte
	2.7: Flow-Orientation of Imogolite in Its Thixotropic Hydrogels
	2.8: Chiral-Linkage-Induced Hierarchical Ordering of Imogolites in Their Thixotropic Gel
	2.9: Robust IG Hydrogels Consisting of Imogolite and Organic Polymers
	2.10: Strain-Induced Reversible Isotropic-Anisotropic Structural Transition of Robust IG Hydrogels
	2.11: Electro-Stimulus Responsive Behavior of IG Dispersion
	2.12: Conclusion

	3. Preparation, Modification, and Hybridization of One-Dimensional Ionic Ladder-Like Polysilsesquioxanes
	3.1: Introduction
	3.2: Preparation of Cationic Ladder-Like Polysilsesquioxanes
	3.2.1: Preparation of Ladder-Like Polysilsesquioxane Containing One Ammonium Group in Each Repeating Unit
	3.2.2: Preparation of Ladder-Like Polysilsesquioxane Containing Two Ammonium Groups in Each Repeating Unit
	3.2.3: Correlation between Catalyst Type and Silsesquioxane Structure

	3.3: Preparation of Anionic Ladder-Like Polysilsesquioxanes
	3.3.1: Preparation of Ladder-Like Polysilsesquioxane Containing Carboxylate Side-Chain Groups
	3.3.2: Preparation of Ladder-Like Polysilsesquioxane Containing Sulfonate (Sulfo) Side-Chain Groups

	3.4: Modification of Ammonium-Group-Containing Ladder-Like Polysilsesquioxanes
	3.4.1: Preparation of Ladder-Like Polysilsesquioxanes Containing Chiral Side-Chain Groups
	3.4.2: Preparation of Thermostable Ladder-Like Polysilsesquioxanes Containing Hydrophobic Side-Chain Groups

	3.5: Hybridization of Ladder-Like Polysilsesquioxanes
	3.5.1: Hybridization of Chiral Polysilsesquioxanes with Dye Compounds
	3.5.2: Hybridization of Thermostable Ladder-Like Polysilsesquioxanes with Organic Polymers 
	3.5.3: Hybridization of Ladder-Like Polysilsesquioxane with Carbon Nanotube 

	3.6: Conclusion

	4. Dimensionality Transformation of Layered Materials toward the Design of Functional Nanomaterials
	4.1: Introduction
	4.2: Nanoporous Materials (2D to 3D)
	4.2.1: Topotactic Conversion of Layered Silicates
	4.2.2: Interlayer Bridging of Layered Silicates into 3D Zeolitic Frameworks
	4.2.3: Functions of 3D Materials Derived from Layered Silicates
	4.2.4: Summary

	4.3: Nanoscrolls (2D to 1D)
	4.3.1: Formation of Nanoscrolls
	4.3.2: Functions of Nanoscrolls
	4.3.2.1: Halloysite nanoscrolls as nanocontainers of anticorrosion materials
	4.3.2.2: Graphene nanoscrolls as sulfur-loaded cathode materials of lithium-sulfur secondary ba eries
	4.3.2.3: Hexaniobate nanoscrolls as photocatalysts for H2 evolution

	4.3.3: Summary

	4.4: Nanoparticles (2D to 0D)
	4.4.1: Semiconductor Monolayer Nanodots
	4.4.2: Layered Double Hydroxide Nanoparticles
	4.4.3: Layered Metal Hydroxides
	4.4.4: Summary

	4.5: Conclusions

	5. Inorganic Nanosheets as Soft Materials
	5.1: Introduction
	5.2: Clay Mineral Nanosheets
	5.3: The Interaction between Colloidal Nanosheets
	5.4: Nanosheet Liquid Crystals: The Phenomena
	5.5: Nanosheet Liquid Crystals: Structural Analysis by Small-Angle X-Ray Sca ering
	5.6: Nanosheet Liquid Crystals: The Theory
	5.7: Anisotropic Nanosheet LC/Polymer Composites
	5.8: Cultivation of a Bacteria in a Nanosheet LC for Production of Nanosheet/Cellulose Composite
	5.9: Summary

	Index



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




