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Sol-Gel Process

Via 2, pH ~11

Método de Stober

SSS diluido (sol A) 280 mL de sol A
+

500:20 (H,0:5SS) 25 mL EtOH
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20 min
Agitacdao magnética
12,6 mL EtOH 15 min. T

e '
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28 mL NH,OH

15 min, T,
1,5 mL precursores
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Tempo de processamento
(até a centrifugacdo e lavagem):
~1h 20 min
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Ce ntrlfuga ¢ao of monodisperse silica spheres in the micron size range". Journal of Colloid

5000 rpm and Interface Science. 26 (1): 62—69.
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Sol-Gel Process

Via 2, pH ~11

Método de Stober
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Sol-Gel Process
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Route 1, pH 2-3 Route 2, pH ~11
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Route 2, pH ~11

At pH over 7, water dissociates immediately, while a hydrolysis reaction

progresses slowly, by nucleophilic attack, according to:

Metal RO :_w\ /OF: /R
Alkoxide HO", Ro — Si— OR == HO--- Si .- OR === HO — Si —OR + OF

Solution
RO/ OR OR

Withal (pH~7) condensation (and dissolution) reactions become relevant,

Hydrolysis and silicate monomers start condensing before being fully hydrolyzed, by a

Polymerisation second nucleophilic attack, according to

\/\
N\ AN \ N /

Si—0 —> —si—o_— si'"_+0H
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Route 1, pH 2-3

Agueous suspension  Surfactant molecules
Under acid catalysis the hydrolysis is performed by electrophilic attack. At

PH values as low as 2-3, complete hydrolysis developed, producing linear

Metal
Alkoxide
Solution

or highly branched polymeric species, with a 3D fractal structure.

(reverse micelle

Hydrolysis Continuous N st \\
Polymerisation organic phase —Si—OR+ H —> __'5i—0"—R
v v |

At low pH values (2-3), condensation starts only after hydrolysis

}
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completion, originating a fractal 3D amorphous SiO,

network with nanopore diameters (<2 nm).
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Ceramic Fibres
Sol-Gel Science: The Physics and Chemistry of Sol-gel Processing
C. Jeffrey Brinker, George W. Scherer (1990) Academic Press ISBN: 9780121349707
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H* is the surface determining ion,
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Sol-Gel Process
>
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3. Silica mesoporosa por replica in situ

Replica da estrutura de
agregados moleculares
auto-organizados

a-Si0, inorganicos
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Cases studies
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Silica NPs formulation
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