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Preface

THE TOPIC UNDER DISCUSSION

A slurry (often called a dispersion) consists of small particles suspended
in a liquid. Since most untreated particles tend to stick together when
they collide, the preparation of a stable dispersion requires that we add
dispersants to prevent agglomeration. Through this book I hope to help
you understand the factors that cause agglomeration and dispersion in
a slurry and to provide some guidance for selecting and optimizing the
dosage of a surfactant that will produce a stable dispersion of a specific
powder in a specific liquid.

The field of surface science has become very active in the past ten
years. Several major new classes of surfactants have been introduced
into commercial use. Many new instruments have been developed to
monitor low concentrations of surfactants in the slurry environment.
Improved process control techniques now allow close control of slurry
properties, giving improved process operability and better products.

For the past five years I have taught slurry technology and powder dis-
persion courses to students who were either engineers recently gradu-
ated from college or managers recently transferred to plants that handle
slurries. No book suitable for such a course was available, so I devel-
oped a set of course notes to supplement the lectures. When Terence
Allen asked me to write a volume for the “Handbook of Powder Tech-
nology”, I welcomed the twin opportunities of improving my notes and
reaching a wider audience. I hope you enjoy the presentation.

A FEW WORDS ABOUT MYSELF

After earning degrees in chemistry from Colby College and Prince-
ton University, I spent two years as a post-doctoral fellow with the
U. S. National Bureau of Standards. For eight years I professed physi-
cal and analytical chemistry at Middlebury College, Brown University,
and West Virginia University (where I also earned a degree in Chemical
Engineering). I then joined the Du Pont company to practice chemical
engineering. For eight years I provided technical support to the man-
ufacture of colored pigments. Since 1982 I have been a company-wide
consultant in the field of slurry technology, obtaining from within and
outside the company the information, materials, equipment, and expert
advice required to solve slurry problems.
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QUESTIONS ADDRESSED BY THIS TEXT

The chapters answer the following questions at an introductory level
and prepare you to understand the concepts and terminology found in
the primary technical literature. The first chapter discusses the goals
and organization of the book in more detail.

Chapter 1. What problems arise in industrial processes due to the
presence of particles in liquids or their interaction with liquids? What
resources are available to provide training, information, discussion, or
personal assistance in solving such problems?

Chapter 2. What do the various structures found in clumps of particles
look like? What terms are commonly used to describe them?

Chapter 3. How are atomic-level forces related to the attractions
and repulsions among particles? How do the various contributions to
particle interaction depend on slurry composition?

Chapter 4. What are the major chemical classes of particles, liquids,
and surfactants. What are the molecular structures of typical commer-
cial surfactants? What sorts of chain length distributions and chemical
mixes are present in industrial surfactants?

Chapter 5. How is interfacial energy accounted for in thermodynamic
formulas? What factors affect adsorption from solution onto a surface?

Chapter 6. How is the rate of flocculation of charged particles related
to solution composition? What factors affect micelle formation and
steric stabilization?

Chapter 7. What steps should be followed in selecting, testing, and
optimizing the dose of a dispersant?

Chapter 8. What tests are available for characterizing the degree of
dispersion? What instruments can be used to analyze the chemicals in
the bulk and in the solid-liquid interface of a slurry?
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