V Sol-Gel Process
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Sol-Gel Process: Stabilization of Sols

ABE. 5 ‘ MODIFIZIERUNG VON SOL-TEILCHEN

Surface modification of sol particles to
prevent condensation/gelation

Prinzip der Oberflichenmodifizierung von 5i0x>Partilceln mit inerten Gruppen iiber
Silanisierung.

ABBE. 6 | ANBINDUNG GELADENER TEILCHEN

Surface inertisation and electrostatic
stabilization

R
-H,0 :
28I OH + (RO)SIMNH, ——> /é’ 0-Si~NH; OH®
: OR

Elektrosterische Stabilisierung am Beispiel der Ankopplung einer Siuregruppe iber
Komplexbildung und einer Silanisierung mit Ammosilonen ouf Nanopartikelober-
flachen.

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



Sol-Gel Process: Xerogel and Aerogel
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Relationship between particle geometry and gel
structure:
a) Spherical network structure

c) Fibrous structure of gel

Xerogei

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

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



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

CaCQO, aerogel, CaCO, xerogel and CaCO, nano particles from sol-gel transformation
of calcium di(methylcarbonate)

Reaction scheme:
+ 2C0O, + H,0
CaO + 2CH,OH —— Ca(OCH,), + H,O —— Ca(OCOO0OCH,), —— CaCO, + CH,OH
Sol/Alkogel
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Sol-Gel Process: CaCO4; Nano Particles

Priarya nano
particles (d 1-5 nm!)

TEM image of CaCO;,

nano particles

SEM image of 500 nm
CaCO, nano particles m



Sol-Gel Process: CaCO, Alkogel and Aerogel

CaCO, Alkogel
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ESEM image of a CaCO,4 Aerogel

CaCO, Aerogel obtained
from supercritical drying



Sol-Gel Process

Hydrolyse
Palymerisation

: Nanos, Xerogels, Aerogels, Ceramics
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Ceramic Coatings, Bodies and Fibers:

Application of a xerogel, followed by solvent evaporation and calcination



Sol-Gel Process: Preparation of Cement Clinker Phases

Hydrogel

Klinkerphase
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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



