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Motivation of the study

Potential applications:

Catalyst support

Filters
Thermal and noise insulations
Tissue scaffolds

< << <

F.K. Juillerat et al.
J. Am. Ceram. Soc. (2011)

Catalytic Converter

substrate =

Dekoninck et al., WIPO Patent "High-performance Thermal Insulation Materials". WO 2013/007958 A1l.



Basic steps




Main problems (summary)

A Difficult foaming of suspensions

A Water drainage from wet foam

A Bubble Ostwald ripening

A Bubble coalescence

A Foam cracking upon drying




Overview of surfactant-particle foams
(for negatively charged particles)

Surfactant type Foaming qf the Stab_lllty to
formulation drainage
Anionic Excellent Very low
Nonionic Possible Low
Cationic Possible Semgly d_e_pends
on conditions
Zwitterionic
Good Strongly depends

(we were first)

on conditions




Aims of our study

A Which factors govern foam
formation and stabilization?

A How could we control these
processes for various systems?




Materials

Precipitated silica particles
(hydrophilic, negatively charged surface)

aggregates'
50-300 nm

Tested surfactants

Indivisible units agglomerates
10%-10° nm

<—— Cationic

Zwitterionic —




Methods

1. Surfactant Solution

l Stirring, 1000-1200 rpm

2. Add Particles

Ultrasonic homogenization
(low viscosity)

3. Repeat step 2 until (low) yield stress is

present

4. Generate foam
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Foam formation diagram
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|. Lesov, S. Tcholakova, N. Denkov. J. Colloid Interface Sci. 426 (2014) 9-21.



Foaming i effect of suspension viscosity
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Foaming depends strongly on the viscosity of the
suspensions




Foam stability
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Stability against drainage

o 0.4 Wi% C 3 concentrations of particles

C Cationic and zwitterionic

(Cstsls 0. OWtU) 5 4
15.7 wt%

St —— — = . .
., Experiment Chaplain & Mills, 1992
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Balance between bubbles size and yield
stress guarantees stability




Ostwald ripening 1 effect of surfactant type

t=15min t = 25 min
Cationic, t=0 t = 230 min Particle-stabilized bubbles
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