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Adhesion and Cohesion of Powder
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Adhesive forces of particles are classified in van der Waals force, electrostatic attractive

force and liquid bridge force.

In this lecture, the introduction to the mechanism of adhesive forces and controlls of 11qu1d
bridge force which is largest in adhesive forces are shown. '
Adhesive force and dispersible force of submicron particles are controlled by changing the
quantity and a kind of adsorbed molecular on surface of particles.

The agglomerates containing adsorbed ethanol were easily dispersed into single particles
by about half the force required for the agglomerates containing adsorbed water, which
qualitatively corresponded to the decrease in the adhesive force of the part1c1es by adsorbing

ethanol vapor instead of water vapor.
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Table 1 Rumpf’s classified table of adhesive
mechanism

Van der Waals force

Electrostatic contact potential
Electrostatic of over-electric charge
Magnetic force

Liquid bridge force (Free movable)

Capillary force by satisfied with liquid in gap
between particles

High viscosity bond
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Solid crosslinking

8+1 Crystal salt

82 Solidificated melting crosslinking
8+3 Solidificated bond

8+4 Sintering-crosslinking
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Table 2 Kinds of adhesive force between same size particles

Position
_ 7H
O rir
- | ¢ Fe 47rr o2
ectrostatic atlactive force e( o« +2T)2

R1

Kinds of force Equation ‘

Van der Waals. force

F—nRzrcl__)

Liquid bridge force Ry

+27l'_.R27’
r . Radius of sphere H : Hamaker constant
o : Surface charge density a: Distant of particles
€ : Dielectric constant in air

Ri, Rz : Radius of curvature on condensated liquid surface,
concave surface is plus, convex surface is minus, on
condition that contact angle of liquid bridge is 0°

7 : Surface tention
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Fig. 1 Adhesive force due to moisture between contact particles
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Fig. 2 Strength of adhesive force
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Table 3 Physical properties of dispersing aids (at 20°C)

Tensile strength [kPa]

Water Ethanol Acetone

(H:0) (C:H;0OH) (CH3COCH3)
M. P. [°C) 0.0 ~—114.3 ~94.2
B. P. (°C] 100.0 78.4 56. 2
Vapor pressure (mmHg] 17.5 44.0 179.6
Surface ‘tension (dyne/cm]  72.8 22.6 22.5
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Fig. 6 Schematic diagram of the dispersion experiment
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