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I. Droplet-film interaction &

] ~ pU*D
We = We — 8.8
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+ For small Weber: *

4 mm

* Partial coalescence

* Bouncing
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T. Gilet and J. W.M. Bush, The fluid trampoline: droplets bouncing on a soap film, JFM 625, 2009
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* For higher Weber:
* Passing

* Packing/encapsulation ,
11.76 ms 15.29 ms 16.59 ms 17.06 ms 17.65 ms 22.35 ms 29.41 ms
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I. Droplet-film interaction Sciences
* We = pU”D Ty oo 4 0wt% glycerol
Y +  30wt% glycerol

* Probability of packing: 0.8- + 0we elyeerol

e Different diameters { \*

e Different viscosities
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Glycerol (wt%) ||y (mN/m)|u (mPa.s)|p (kg/m>)
0 20.8 1.0 998
30 25.6 2.9 1075
50 24.4 6.0 1123
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[Two packing ranges ] | | | We

Viscosity reduces the probability
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I1. Antibubble formation W Sciences

* |mpact with the bath:

» (Coalescence of the outer film

* Antibubble generation “




UL Antibubble stability  wEE

e Destabilization: T

e |Dissolution

* |Drainage: Ap = pg(2R) f



I11. Antibubble stability Voo

» Destabilization: 1.04 N =102
* Dissolution
0.8
* Drainage: Ap = pg(2R)
* Weibull distribution: . 0.6 -
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[ Markovian behavior: constant collapse rate (k = 1)] —
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I’. Multilayer packings

Hard spheres

‘ * Energy balance:

12vR? ~ mgh

* Passing a film:
o 9
Az ~ T
pgR

Az
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7 A. Le Goff et al., Energy absorption in a bamboo foam, EPL 84, 2008
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Droplets

* Energy balance:

24vR* =~ mgh

* Passing a film:
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® . Condition for packing:
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I’. Multilayer packings

Droplets
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* Energy balance:

24vR* =~ mgh

* Passing a film:
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* Condition for packing:
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II’. Multilayer antibubbles Sciences

* |mpact with the bath:

e Quter film coalescence

Two-layers

* Multilayer antibubble

Realtime: 32 ms LAt Realtime: 254 ms 1mm
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* Summary
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* Multilayers antibubbles have a shorter lifetime ! ! TO(S) ! "o 7
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Outer layer: decreasing collapse rate (k2,0 = 0.5) 0.4 £ ;
* /
Inner layer: constant collapse rate (ka; = 0.9) 0.21 /f /6
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Conclusion and perspectives

11

* Unstable multilayer antibubbles
* Interactions between layers

* Drainage in the layers

More information coming soon!

C. André, C. Amerein, J. Miguet, B. Scheid and S. Dorbolo,
From droplets to multilayer antibubbles: formation and

stability, submitted.
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Real time: 849 ms



