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Surface Properties of Particle and Adhesion Force between Particles

Masayoshi FUJI and Minoru TAKAHASHI

Ceramics Research Laboratory, Nagoya Institute of Technology
Asahigaoka 10-6-19, Tajimi 507-0071 Japan

Powders are frequently used in material processing such as fabrication of ceramics. For the control of dispersibility and
cohesion, it is indispensable to understand the adhesion force between particles. The adhesion force is influenced by the

environmental factors to which the powder is exposed and the properties of the particles. In handing powder, the surface
changes caused by humidity are especially important. In this paper, the influence of humidity and the physico-chemical prop-
erties of particle surfaces on the adhesion between particles were reviewed.
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Fig 1. Conceptual classification of surface structure.0J all smooth
surface on molecular level,00 b0 surface with roughness on
molecular level,( cO surface with micropore.OJ d[J surface
with mesopore.
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Fig 2. Classification of surface silanolC alJ according to chemical
state,[] b0 according to chemical structure.
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Fig 3. Surface structure of 3 -cristobalite] alJ iso. type silanol on
0 1110 face,0 bO gem. type silanol on 1000 face,d cO
mixed-surface ofd ald andd b. o : hydroxyl group, e :
silicon atom. Hydrogen bond is shown by shaded bar.
Oxygen atoms in lattice are not shown.
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Fig 4. Adsorption isotherms of water molecule on non-porous sili-
ca particle.
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Fig 6. Adsorption isotherms of water on microporous silica particle.
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