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Sterisk stabilisering Elektrostatisk stabilisering Elektrosterisk stabilisering 

Repulsion between the particles in a powder suspension can be obtained by an adsorption of polymers (steric stabilisation), high surface 
charge (electrostatic stabilisation) or by a combination of both (electrosteric stabilisation).

Surface Chemistry and Rheology – Powerful Tools in 
Process Optimisation

Powder-based forming of ceramics often   involves 
handling of very fine powders (<1   µm) and therefore 
surface forces have a con siderable impact on, for 
example, the pro per ties of powder suspensions. 
Insights into surface-chemical phenomena are 
consequently very important in all powder process-
ing. Prior to the forming of ceramic components,  
for example by slip casting and tape casting, or to a 
granulation operation, it is desirable to prepare the 
powder suspensions with high solid loading and 
proper stability. The stability – the mechanism that 
keeps the primary particles apart – depends on the 
degree of repulsive forces between the particles. 
Therefore, the specific material’s surface charge 
properties in water and/or their affinity to surface 
active compounds, so called dispersing agents, must 
be considered. This is especially important in com-
posite systems, i.e. when different materials with 
different surface-chemical properties are mixed in the 
same suspension. In non-polar solvents pure steric 
stabilisation can be obtained by the surface adsorp-
tion of polymers, which by extended chains give 
steric hindrance for  the agglomeration of particles. 
Pure electrostatic stabilisation can be obtained in 
water by adjusting the pH to a level at which the 
particles have a high surface charge, i.e. the surface 
contains a large amount of ionised groups. Polymers 
with a large amount of ionisable groups, so called 
poly electrolytes, are often used as dispersant in 
water-based systems. Adsorbed on the particle surfaces 
polyelectrolytes give an electrosteric stabilisation, i.e.   

a combination of steric and electrostatic stabilisation.
Sometimes maximum stabilisation of a powder 

suspension is not desirable. A certain degree of 
flocculation is instead more convenient, for example 
to give a faster casting in slip casting or to avoid 
settling/segregation phenomena. Knowledge about 
surface chemistry is also important when various 
processing aids, such as binders or sintering aids, are 
to be added. These additions often give colloidal 
effects, i.e. they affect the suspension stability, which 
must  be controlled. Rheological measure ments are 
very useful for the study and evaluation of powder 
suspensions.  

Rheology is the science about deformation and 
flow of matter, and rheological measurements give 
information on a material’s chemical and physical 
properties. The rheology of a material, in terms of 
viscosity, viscoelasticity, yield point etc., is often 
essential for its specific use.

Viscosity describes a material’s internal resistance 
to flow when a stress is applied. For many materials 
the viscosity is both time dependent and shear-rate 
dependent, which means that the viscosity varies 
with time at a constant stress/shear rate and/or with 
variations in shear rate. Typical for highly concen-
trated suspensions of inorganic particles (ceramic 
powders) are the shear thinning properties. The 
viscosity decreases with increased shear rate because 
of the break down of structures (created by interpar-
ticle forces) and orientation effects in the flow 
direction.
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When the particle concentration in a powder suspen-
sion increases, the particles come closer to each other 
and interactions cause a structure build-up as the 
suspension is in rest. The degree of structure can be 
studied by oscillating measure ments at very small 
deformations where the viscoelastic properties – the 
relation between viscous and elastic properties – are 
characterised. The elastic properties are characterised 
by the storage modulus.

SCI has a long experience in dispersing and 
stabilising a large amount of various powder materi-
als, both in water and in organic solvents, with the 
intention of optimising the properties of the powder 
suspensions to specific applications. We can therefore 

offer you qualified assistance in matters concerning 
preparation of powder suspensions, give advice when 
it comes to selecting additives for specific purposes as 
well as conduct optimisation of suspension proper-
ties.

SCI has a rotation-rheometer (StressTech, Rheo-
Logica Instruments AB) with which rheological 
characterisations, such as viscosity, viscoelasticity and 
yield point, can be conducted. Besides conventional 
viscometry, oscillatory shear and creep measurements 
can be done. A wide range of materials can be studied, 
from low-viscosity liquids to plastic pastes in a 
temperature range of  -15 to +120 oC.

Powder suspensions often display shear thinning behaviour, 
e.g. the viscosity decreases with increased shear rate.

Increased particle concentration in a powder suspension 
results in a higher degree of particle interaction and a more 
pronounced structure build-up, which is displayed by increased 
viscoelasticity (storage modulus).


