
V Sol-Gel Process

Formation of a 3D network during gelation

Aggregats, agglomerates and networks

Aggregates: irreversibel
Agglomerates: reversibel
Network: labile



Sol-Gel Process: Stabilization of Sols

Surface modification of sol particles to 
prevent condensation/gelation

Surface inertisation and electrostatic
stabilization

allows higher solids content in a sol
enhances shelf life (stability) of a sol



Sol-Gel Process: Xerogel and Aerogel

Xerogel/ Aerogel

Xerogel: evaporation of solvent causes
Shrinkage or collaps of 3D network in sol

Aerogel: careful removal of solvent under keeping of 3D network
(supercritical CO2)

Relationship between particle geometry and gel
structure:

a) Spherical network structure
b) Platelet structure
c) Fibrous structure of gel



Sol-Gel Process: Preparation of CaCO3 Nano Particles, Xerogel
and Aerogel
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Sol-Gel Process: CaCO3 Nano Particles

SEM image of 500 nm 
CaCO3 nano particles

100 nm

TEM image of CaCO3

nano particles

Primary CaCO3 nano
particles (Ø 1-5 nm!)



Sol-Gel Process: CaCO3 Alkogel and Aerogel

CaCO3 Aerogel obtained
from supercritical drying

ESEM image of a CaCO3 Aerogel

CaCO3 Alkogel



Sol-Gel Process: Nanos, Xerogels, Aerogels, Ceramics

Ceramic Coatings, Bodies and Fibers:
Application of a xerogel, followed by solvent evaporation and calcination



Sol-Gel Process: Preparation of Cement Clinker Phases
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Sol-Gel Process: Industrial Applications

inorganic coatings

- reactive oxides (e.g. manufacture of pure cement clinker phases)

- ceramic materials

- ceramic coatings on temperature sensitive surfaces

- glasses

- manufacture of silica gels (adsorbens, chromatography, substrate for catalysts etc.)

In solid state reactions, the sol-gel process ensures high homogeneity
and small particle sizes


