Summary and Outlook

Organic-inorganic nanohybrids have excellent properties due to a
combination of the properties of organic and inorganic materials in
a single material. These technical advantages of organic-inorganic
nanohybrids are useful for applying the materials in diverse
fields. Moreover the growth of nanotechnology over the past few
decades has also increased the advantages and uses of organic-
inorganic nanohybrids with huge financial support for wider
nanotechnological approaches. In particular, organic-inorganic
nanohybrid materials are used in various energy, environmental,
and biomedical applications.

Currently, organic-inorganic nanohybrids are used to develop
many commercial products. Moreover, organic-inorganic
nanohybrids are used in the synthesis and fabrication of
materials with varying surface properties, such as hydrophilic,
hydrophobic, superhydrophobic, ominiphobic, amphiphobic, and
superamphiphobic coatings. On the basis of their surface properties
and nature, these mateirals are used in a wide variety of applications,
such as oil sorption and separation; photocatalysis; corrosion and
scratch resistance; anti-icing, antifouling, antireflection coatings;
sensors; biomedical applications and drug delivery; organic dyes;
and metal ion adsorption.

This book especially covers the synthesis, fabrication, and
applications of hydrophobic and superhydrophobic organic-
inorganic nanohybrids. Because of their partial and complete water-
repellent properties, hydrophobic and superhydrophobic organic-
inorganic nanohybrids used for the development of hydrophobic
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and superhydrophobic coatings can be applied easily to various
substrates to improve the surface properties of the coated substrates.

This book will be useful for readers in interdisciplinary areas of
research.

The present and future needs of the synthesis, fabrication,
and applications of organic-inorganic nanohybrids are to develop
environmentally friendly and solvent-free materials. Currently, some
innovative studies have been carried for the development of solvent-
free and environmentally friendly organic-inorganic nanohybrids
with hydrophobic and superhydrophobic properties.

Environmentally friendly, solvent-free organic-inorganic
nanohybrid coating materials are expected to be a major focus in the
future to reduce the production costs and consumption of organic
solvents and be used on any substrate.
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39, 85,89,91-92,98,108,112,
114,116,122, 141, 144-46
dynamic, 10, 42
static, 10
contact angle hysteresis (CAH), 10,
80,99
contact lenses, 5
controlled drug delivery, 12
copolymerization, 39
copper(1l) sulfate pentahydrate,
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di-(3,5,5-trimethyl hexanoyl)
peroxide (TMHP), 39
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(heptadecafluoro-1,1,2,2-
tetradecyl) trimethoxysilane
(FAS-17a), 85-86, 89
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magnetic-responsive, 62, 63, 94,
138, 141, 142

magnetic superhydrophobic foam,
141-42
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MGO, see modified graphene oxide

M-IC, see magnetic nanoparticle
inclusion complex

microarray, 43, 44

microfluidics, 12
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78,81-82, 84-85,90
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MPTMS, see methacryloxypropyl
trimethoxysilane

MTES, see methyltriethoxysilane

MTMS, see methyltrimethoxysilane
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(MWCNT), 44, 91, 93,97
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140-41
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119-22
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31, 33,40, 61-62,72,78,81,
90-91, 109, 150, 165-66
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NDM, see N-dodecyl mercaptan
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nickel hydroxide, 108

nickel nitrate, 102, 144

nickel stearate, 108, 145
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nonbiodegradable polymers, 51

noncovalent interaction, 7, 95

nonpolar, 11, 21
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nonwoven fabrics, 51
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OCP, see open-circuit potential
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octadecyltrichlorosilane (OTS),
104,120,123

octadecyltrimethyl ammonium
chloride (OTAC), 7

octadecyltrimethoxysilane
(0TMOS), 82

octafluoropentyloxypropyl (OFP),
45

octyltriethoxysilane (OTES), 24

OFP, see octafluoropentyloxypropyl

oil separation, 138, 141

oil sorption, 77, 137-38, 165

oil spills, 61-62, 138, 141

oil-water mixtures, 47, 53, 62, 64,
79, 142

oil/water separation, 140

oleic acid (0OA), 63, 66-67, 94
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oligo(p-phenylenevinylene) (OPV),
91

ooctadecanoic acid, 93

open-circuit potential (OCP), 69,
144
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72,78,81,90-91, 109, 150,
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organic pollutants, 26

organoalkoxysilanes, 65

organosilanes, terminal, 5

organotrimethoxysilanes, 30

OTAC, see octadecyltrimethyl
ammonium chloride

OTES, see octyltriethoxysilane

OTMOS, see
octadecyltrimethoxysilane

OTS, see octadecyltrichlorosilane

P8A, see pentaerythritol tetrakis(3-
mercaptopropionate)

PAA, see polyacrylic acid

PAA, see poly(amic acid)

PAN, see poly(acrylonitrile)

paraffin oil, 110

PCL, polycaprolactone

PDA, see polydopamine 140-41

PDA@ODA, see polydopamine@
octadecylamine

PDA@ODT, see polydopamine@
octadecanethiol

PDMS, see polydimethylsiloxane

PE, see polyethylene

peacock feather, 12

PEDOT, see poly(3,4-
ethylenedioxythiophene)

PE films, 93

PE], see polyethyleneimine

pencil hardness, 72
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pentafluorobenzoyl chloride, 39
pentadecafluorooctanoic acid, 108
pentaerythritol tetra(3-
mercaptopropionate)
(PETMP), 79-80
pentaerythritol tetrakis(3-
mercaptopropionate) (P8A),
79
PEO, see polyethylene oxide
perfluoroalkylsilane (PFAS), 47
perfluoroalkylsulfonyl alkyl
triakoxy silane, 45
perfluorodecyltrichlorosilane
(FDTS), 70-71
pentafluoroethane, 124
perfluorooctyltriethoxy silane, 26
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(PMO), 5-7
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PETMP, see pentaerythritol tetra(3-
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PFAS, see perfluoroalkylsilane
PFDA, see 1H,1H,2H,2H-
perfluorodecyl acrylate
phase transfer catalysts, 32
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cationic, 49
fluoro-silane-based, 25
iron-based, 36
low-molecular-weight
organoalkoxysilane, 4
organic, 5, 95
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preformed layered zeolite, 6
silicone, 23
protein adsorption, 43, 44
proteins, 150
PS, see polystyrene
PSiOr, see phenyl-substituted silica
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RBF, see round-bottom flask
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redox activation, 89

redox properties, 4

reduced graphene oxide (RGO),
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refractive index, 4, 95, 97
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RGO, see reduced graphene oxide

RhB, see Rhodamine B

Rhodamine B (RhB), 68, 155-56
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116,139, 142,144, 146, 148
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RT, see room temperature
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SAM, see self-assembled monolayer
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65
well-ordered, 89
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supporting porous magnetic
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surface-anchored metal-organic
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surface area, 3, 27, 46, 66,97, 155

surface contact angle, 8, 11, 52, 98,
144-45, 152

surface energy, 9, 11, 21, 148
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low, 11, 39,71, 150

surface grafting, 22, 36-37, 39, 41,
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metal-organic framework

switchability, 97, 157

switchable, 12, 33, 86, 88

Sylgard 184B, 105

synperonic (F108), 7

TBT, see tetrabutyl titanate

TEAOH, see tetraethylammonium
hydroxide

Teflon-lined autoclave, 34

TEOS, see tetraethoxysilane

TESPSA, see 3-(triethoxysilyl)
propyl succinic anhydride

tetraalkoxysilanes, 5

tetrabutyl titanate (TBT), 45

tetradecyltrimetylammonium
bromide (TTAB), 27

tetraethoxysilane (TEOS), 23-29,
36,41, 62,89,96-98, 105, 148
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(TEAOH), 29

tetrahydrofuran (THF), 9, 79, 115,
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28-29,31,45,73
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(TMAOH), 28-29
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thermal stability, 4, 27, 61, 79, 95,
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THE, see tetrahydrofuran
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three-electrode system, 69, 143
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titanium(IV) butoxide, 52
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31,90
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WCA, see water contact angle
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ZCF, see zein-casting film
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zein electrospun nanofibrous
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ZnO nanoparticles, 33, 149

Zn0 nanowires, 94

ZP, see zirconium(IV) n-propoxide
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In materials chemistry, hybrid systems have become popular because of their enhanced
properties compared to their individual components. Organic-inorganic hybrid materials
have dual, enhanced chemical, thermal, and mechanical properties of both organic and
inorganic materials in a single material and are used in various applications. An enhanced
hybrid material has many technical advantages compared to single organic or inorganic
materials. These technical advantages and the applications of organic-inorganic hybrid
materials have been covered by several scientific papers, reviews, and books. This book,
however, exclusively covers hydrophobic and superhydrophobic surfaces based on
organic-inorganic nanohybrids, their synthesis and fabrication, and their recent and
potential applications in various fields. The book is a good reference for understanding
the surface properties of organic-inorganic nanohybrids and also a valuable guide
for college/high school, undergraduate, and graduate students and scientists with a
background in chemistry, chemical engineering, materials science and engineering,
nanotechnology, surface science and engineering, or industrial coatings.
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