Contents

Preface: Colloid Science and NANOSCIENCE. ...........cceeeeeiie ettt re e XVii
=0 1 (o GRS OTROPRR TR XXi
(0101111 41010 (o] £SO xxiii
Introduction: The Science of SMallCOIOIAS..........coviiiiiiiicce s XXIX

SECTION | Forces in Nanosystems
John Y. Walz

Chapter 1 Surface FOrces in NanOSIIUCTUIES...........ccuiiiiiiririeirii e 3

N. V. Churaev and V. D. Sobolev

Chapter 2 Effects of Nanoparticles on Forces between Colloids in Solution...................... Kl
John Y. Walz

Chapter 3 Surface Forces and Nanoscale Phenomena in Aqueous Films Containing
Nonionic POlymeric SUrfaCtants............ccovviiiireiiiisineseee s 51
Dotchi Exerowa and Dimo Platikanov

Chapter 4  Quantification and Elucidation of the Overall Interaction
between NanoPartiCles..........ccvoi i 79

W. Richard Bowen and Paul M. Williams

SECTION Il Electrokinetic Phenomena on Nanoscale
R. Hidalgo-Alvarez

Chapter 5  Nonlinear Electrokinetic Phenomena in Nanosized DiSpersions.............c.cco.c..... 101

V N. Shilov and O. A. Shramko

Chapter 6  Electroosmotic Flow in Micro- and Nanosized SyStems...........cccccovvviirenenennns 129

N. |. Lebovka and O. L. Alexeev

Chapter 7 Electrokinetic Effects during the Langmuir-Blodgett Deposition Process........ 165
V. I. Kovalchuk, E. K. Zholkovskiy, M. P. Bondarenko, and D. Vollhardt

Xi



Xii

Chapter 8

Chapter 9

Chapter 10

Contents

Electrosurface Characteristics of Oxide Nanolayers and Nanopore Membranes
IN EIeCtrolyte SOIULIONS.......c.ociiiiiiec e 193

L. Ermakova, N. Bogdanova, M. Sidorova, and Johannes Lyklema

Transport in Ruidic Nanochannels...........ccoooooviiiiiiie e 221
Dimiter N. Petsev

lon Size Correlations in Electric Double Layers: Recent Computer

SIMUIALTION STUAIES......coiiiiiiii s 249

M. Quesada-Pérez, A. Martin-Molina, J. G. Ibarra-Armenta,
and R. Hidalgo-Alvarez

SECTION Il Bionanosystems
Z. R. Ulberg

Chapter 11

Chapter 12

Chapter 13

Chapter 14

Colloidal Chemical Properties of Biological Nanosystems: Biomembranes .... 269
Z. R. Ulberg, T. G. Gruzina, and N. V. Pertsov

Extracellular Biomineralization and Synthesis of Gold and Platinum Nano-

and Microcrystals in Polysaccharide Aqueous Solutions...........cccccvevvveierinnenn, 307

V. R. Estrela-Llopis, T. I. Borodinova, and I. N. Yurkova

Lessons for Bionanointeractions from Colloidal Science..........cccooveevveveeeiinennn.. 369

Iseult Lynch, Dominique Langevin, and Kenneth A. Dawson

DNA-Surfactant Systems: Particles, Gels, and Nanostructures.............cc.cccoe.... 379

Rita Dias, Carmen Mordn, Diana Costa, Maria Miguel, and Bjérn Lindman

SECTION IV Nanoemulsions
Peter A. Kmlchevsky

Chapter 15

Chapter 16

Chapter 17

Interactions between Particles at a Fluid Interface.........ccooeevveveeiei e, 397

Peter A. Kmlchevsky and Krassimir D. Danov

Recent Developments in Manufacturing Micro- and Nanoparticles
from EMUISION DIOPIELS......cviiiiiiiecece et 437

Goran T. Vladisavljevic and Richard A. Williams

Behavior of Emulsions and Microemulsions: Implications for Nanosystems ... 493

Clarence A. Miller



Contents Xiii

SECTION V Self-Organization on Nanoscale

Zbigniew Adamczyk and Victor M. Starov

Chapter 18 Processes of Ultradisperse Structures Self-Organization during
Electrochemical Dealloying.......ccccvviiiiiiiiiiiec e 515
N. V Pertsov, V. A. Prokopenko, V. V. Zozulya, and M. A. lvanov

Chapter 19 Colloid Chemical Processes of Contact Self-Organization in Alkaline
Silicate Composites and Their Relation to Formation of Nanosized Surface
STTUCTUIES. ...ttt b ettt b e b b e e sb e e b e e nb e e saeeseeenbeenbe e 523
I. G. Kovzun and N. V. Pertsov

Chapter 20 Surfactant Self-Assembly at Interfaces and Its Relationship to Solution
Self-Assembly: Studied by Small Angle Neutron Scattering and
Neutron ReFIECIOMELIY .......cvi i 569
J. Penfold and I. Tucker

Chapter 21  Adsorption and Deposition of Particles, Polyelectrolytes, andBiopolymers_ 603
Zbigniew Adamczyk, Magorzata Nattich, and Anna Bratek

Chapter 22  Monolayers and Multilayers: Equilibrium and Mechanical Properties............. 649

Hemdn Ritacco, Ivan Lopez-Montero, Francisco Monroy, Francisco Ortega,
and Ramoén G. Rubio

SECTION VI Formation of Nanocolloids
Alexander Kamyshny

Chapter 23

Chapter 24

Chapter 25

Chapter 26

Rehbinder’s Effect, Spontaneous Dispergation Processes,
and Formation Of NaNOSYSIEMS. ........ccviiiriiieiie e 699

Alexander V. Pertsov and N. V. Pertsov

POIYMEr COIOIAS. ... s 717
Brian W. Brooks

Aqueous Dispersions of Metallic Nanoparticles: Preparation,

Stabilization, and APPHICAION...........cociiiiiiie s 747
Alexander Kamyshny and Shlomo Magdassi

Novel Inorganic and Metal Nanoparticles Prepared by Inverse

MICTOBMUISTON. ...t 779

Ignac Capek



Xiv

Contents

SECTION VII Capillary Phenomena on Nanoscale

K. Sefiane

Chapter 27

Chapter 28

Chapter 29

Chapter 30

Wetting Phenomena and NanOfOrCes.........cocovvvviiic i 865

Victor M. Starov

Recent Progress on Nanofluids and Their Potential Applications ..................... 887

J. R. Moffat, K. Sefiane, R. Bennacer, and Y. Guo

Wetting Phenomena Inside Carbon Nanotubes...........cccocevevieiecvieve s, 919

Davide Mattia

Molecular Simulations for NanOFIUIAS. .........oocovvveiiiii e 939

Mark J. Biggs

SECTION VIII  Coagulation/Stability in Nanosystems
John Ralston and Victor M. Starov

Chapter 31

Chapter 32

Chapter 33

Chapter 34

Chapter 35

Physicochemical Microhydrodynamics of Ultradisperse Systems..................... 969

Nickolaj N. Rulyov

Application of Coherent Fourier Spectroscopy for Diagnostics
of Nanocrystalline Metals, Alloys, and Semiconductors...........cccocevvevieereennns 997

A. P. Shpak, Yu. A. Kunitskiy, and S. Yu. Smyk

Stabilization of Dispersed Systems (in Particular Nanoparticles)
DYPOIYIMELS .ottt e e be e teeraesaenre s 1017

Sandor Barany and Imre Dékany

Sedimentation of Bentonite Colloidal Suspensions Under the Effect
of a Weak Magnetic Field..........cocooiiiiiiii s 1047

L. F. C. Jeanmeure, Robert Eavis, B. N. Hewakandamby,
and W. B. J. Zimmerman

Evaluation of the Mechanical and Tribological Properties of Self-Assembled
Surfactant Nanostructures Using Atomic Force MIiCroSCOPY .......ccccovvvrervenrennas 1057

Scott C. Brown, Yakov |. Rabinovich, Ivan U. Vakarelski, Parvesh Sharma,
and Brij M. Moudgil



Contents

XV

Chapter 36 The Influence of Nanobubbles on Colloid Stability..........cc.ccoceoiiiiniiiiin 1071
John Ralston

SECTION IX Applications of Nanocolloids

Jordan T Petkov and Victor M. Starov

Chapter 37 Role of Nanostructures in the Process of Water Treatment by Coagulation...... 1093
A. K. Zapolskiy

Chapter 38 The Role of Nanoscience in Home and Personal Care Products........................ 1131
Jordan T Petkov and lan M. Tucker

Chapter 39 Concentrated Phases of Colloids and Nanoparticles: Solid Pressure
and Dynamics of Concentration PrOCESSES........c.cccvvevveeerienesiereese e see e e, 1147
P. Aimar and P Bacchin

Chapter 40 Catalytic Nanoclusters of Palladium on the Surface of Polypropylene Hollow
Fiber Membranes: Removal of Dissolved Oxygen from Water...............c.......... 1173

Vladimir V. Volkov, Inna V Petrova, Valentina |. Lebedeva,
Ludmila M. Plyasova, Nina A. Rudina, Joost van Erkel, Rick van der Vaart,
and Gennady F Tereshchenko



