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IV. Particulate Sols and their Stability
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 Flame synthesis Combustion Process

Synthesis of ceramic nanoparticles by flame synthesis
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The particle size is controlled in the range from 10 to 100 nm only by reactant mixing. 
FLUENT simulations show the corresponding flame temperature profiles.

Pratsinis et al., 2002
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 Spray Pyrolysis
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Okuyama & Lenggoro, 2003
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Salt-assisted spray pyrolysis (SAD) vs. Conventional spray pyrolysis (CAD)
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Fig. 5. Schematic illustration of the experimental apparatus and an illustration 
of particle formation both for the CAD and the SAD processes. Solution 
droplets were generated by an atomizer and were carried by a gas into a tube 
reactor typically operated betw...

Fig. 6. Y2O3–ZrO2 samples synthesized by the CAD process 
(a,b) and the SAD process (c,d). (a,c) SEM images of the 
samples before washing and (b,d) TEM images after washing. 
Note that the unwashed SAD particles (c) are larger than the 
unwashed CAD particles (a)...

Okuyama & Lenggoro, 2003
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Morphology control using PS latex particles

41

Fig. 9. SEM images of the surface morphology of 
silica powders using 79 nm PS latex particles

Fig. 10. SEM images of a spherical silica powder 
produced by varying the content ratio of PS latex and 
silica

Okuyama & Lenggoro, 2003
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CeO2 particles
from thermal hydrolysis
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* Stern layer: the potential
drops linearly through 
the tightly bound layer of
water and counter ions.

* Gouy layer: the ounterions 
diffuse freely.

* Slip plane: the region of fluid 
that moves with the particle 
from the region that flows 
freely.

The stability of the colloid correlates closely with the magnitude of the ζ-potential; 
roughly speaking, stability requires a repulsive potential  ζ 30-50mV.

47



KyungHee Univ.

Nano Materials Lab.

Formation of Larger Colloid Particles from the Primary Particles

For the same distance:

Larger particles
 larger repulsive barrier

The small(primary) particles turn to 
aggregate to form larger particles 
until the particles are in such a size 
that the repulsive barrier (electrostatic 
force) become so large that the 
particle will not approach each other.
So eventually aggregates in 
relatively uniform size are formed
in the sol.
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