
SOLID-LIQUID
DISPERSIONS

Bohuslav Dobias
University of Regensburg

Regensburg, Germany

Xueping Qiu
Hustadmarmor A.S.

Elnesvaagen, Norway

Wolfgang von Rybinski
Henkel KGaA

Dusseldorf, Germany

MARCEL DEKKER, INC. NEW YORK • BASEL

D E K K E R



Contents

Preface Hi

1. I N T R O D U C T I O N T O S O L I D - L I Q U I D DISPERSIONS 1
Bohuslav Dobias and Wolfgang von Rybinski
I. Classification and Characterization of Colloidal

Dispersions 1
II. Technical and Biological Aspects 3

References 11

2. PREPARATION OF DISPERSIONS 14
Xueping Qiu and Wolfgang von Rybinski

I. Introduction 14
II. Dispersion of Powders in Liquids 14

III. Pigment Dispersions for the Paper Industry 31
IV. Formation of Particles by Condensation Processes 41

References 44

3. BEHAVIOR OF COLLOIDAL DISPERSIONS 46
Xueping Qiu

I. Brownian Motion 46
II. Diffusion 60

III. Applications 71
References 78



vi Contents

4. HYDRODYNAMICS OF COLLOIDAL DISPERSIONS 80
Xueping Qiu

I. Basic Equations 80
II. A General Solution of the Navier-Stokes Equation 93

III. Applications 105
References 125

5. COLLOIDAL DISPERSION FORCES 127
Xueping Qiu

I. General Description 127
II. Microscopic Theory of Dispersion Forces 131

III. Macroscopic Theory of Dispersion Forces 139
References 154

6. ELECTRICAL PHENOMENA AT THE SOLID-LIQUID
INTERFACE 157
Bohuslav Dobias

I. Surface Charge 157
II. Structure of Electrical Double Layer 177

III. Electrokinetic Phenomena and Methods 180
IV. Structure of Adsorbates 201

References 205

7. STRUCTURAL FORCES AND ADHESIVE CONTACT
THEORY 209
Xueping Qiu

I. Classical DLVO Theory 209
II. Extended DLVO Theory 213

III. Adhesive Contact Theory 227
References 241

8. STABILITY OF DISPERSIONS 244
Bohuslav Dobias and Wolfgang von Rybinski

I. Introduction 244
II. Stabilization of Dispersions 245

III. Destabilization Mechanisms 260
IV. Formation and Destruction of Aggregates 266
V. Selective Flocculation 269

VI. Shear Flocculation 274
References 276



Contents vii

9. THERMODYNAMICS OF COLLOIDAL DISPERSIONS 280
Xueping Qiu

I. Classical Thermodynamics 280
II. Flory-Huggins Theory 289

III. Self-Consistent Field Models for Polymer Adsorption 295
References 317

10. ADSORPTION AT THE SOLID-LIQUID INTERFACE 318
Bohuslav Dobias and Wolfgang von Rybinski

I. Introduction 318
II. Adsorption Phenomena 318

III. Adsorption Models 337
IV. Adsorption of Polyelectrolytes 443

References 464

11. STRUCTURE OF ADSORB ATE 471
Eero Suoninen

I. Introduction 471
II. Tasks of Characterization 473

III. Choice of Method 474
IV. Infrared Spectroscopy 477
V. X-Ray Photoelectron Spectroscopy 480

VI. Auger Electron Spectroscopy 489
VII. Secondary Ion Mass Spectroscopy 490

VIII. Low Energy Electron Diffraction 492
IX. Tunneling Microscopies 493
X. Indirect Methods 495

XL Application to Characterization of Adsorbates 495
XII. Conclusion 502

References 503

12. CONCENTRATED DISPERSIONS 506
Bohuslav Dobias and Wolfgang von Rybinski

I. Introduction 506
II. Microscopic Properties 506

III. Macroscopic Properties 509
IV. Sedimentation 545
V. Optical Methods 551

References 551

Index 555


