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PREFACE

Surface wetting due to surface tension is a physical
phenomenon meeting frequently in everyday life and in the
processes in industry and agriculture production, There had
been qualitative observations and records two thousand years
ago in ancient China (during Han Dynasty), But the modern
scientific research on this phenomenon began only from the
work of T. Young and P.S.Laplace on surface tension and
capillary phenomena in 1805.In that year, T'.Young already
introduced. the important concept of contact angle and wrote
down the famous Young equation (cf.Sec.3.1), However,
the progress of researches in this field slowed down Iater
and in a considerable long period there had been no great
new progress on account of difficulties in determining the
relevant quantities more exactly for lacking of powerful
technical measures.For example,

1. As all surface effects are very sensitive to contami-
nations on the surface and surface imperfections (such as
steps or dislocations on crystal surfaces and the roughness
of noncrystal surfaces), certain basic experiments (such as
the spreading of a small liquid drop on a smooth solid
surface, cf.Sec.3.5.1)can not be carried out with sufficient
accuracy till 50’. and 60’s of this century,

2. It is much more difficult to observe the solid-liquid
and solid-solid interfaces than solid-vacuum or solid-gas
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surfaces, All experimental methods of measuring the surface
using electrons cannot be applied in the presence of liquid
or solid, Although modern sensitive detecting techniques
such as fluoresence and paramagnetic resonance can also b°
used in interface measurements, they are often limited to very
special cases,

Through the persistent and careful work of Zisman,
Fowkes et al, and the work of Padday, the problem what
physical and chemical parameters determine the wettablity of
a solid surface thermodynamically has been made clear now,
But those non-equilibrium effects far away from the ther-
modynamic equilibrium only begin to be understood, Through
the efforts of many scientists for more than a decade, the
transition from a “complete wetting” phase to a “partial wet-
ting” one, first predicted by Cahn and independently by Ebner
and Saam, has now besome a rather active and forward problem
of researches, Among the researchers of this problem there
are also Chinese scientists, including the authors,

After a short introduction, we shall discuss thermody
namics and statistical mechanics of the surface in chepter 2,
as a basis of the following chapters, In chapter 8 the laws of
cerfain surface wetting phenomena, such as contact ang-
les, the wettability and wetting films, wunder various
physlcal conditions will. be discussed, and the delicate
sprezding dynamics will also be investigated, Tn chapter 4 w,
will introduce the concept of wetting transitions and discuss
iwo. theorstical models, noticeable in recent years;also discus
sed will be the classification of wetting transitions, The
fif th chapter will include a more detailed discussion on the

me thod of dynamics analogy in investigating wetting transi-
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tions based on a model with short range interactions; various
theoretical results will be given, Chapter 6 includes some
further discussions on wetting transitions, Limited by the
author’s level and the space of this booklet, our discussions
are inevitably far from complete and there may be mistak-
es, Wo hope cordially that the readers will not stint their
comments and criticisms)

Huang Zugia  Ding Ejiang
Jun. 1993
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