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ABSTRACT

When carbon dioxide in a liquid becomes supersaturated, carbon dioxide gas bubbles are generated in the
liquid, and they ascend to the surface as they develop further. At this time, the inner wall of the cup with carbon
gas attached is known as the entrapped gas cavity (EGS); once an EGS is established, it does not disappear and
will continuously create carbon bubbles. This bubbling phenomenon can be activated or suppressed by changing
the properties of the solid surface in contact with the carbonated liquid. In this study, the foaming of carbonated
liquid is promoted or suppressed by modifying the wettability of the surface. A micro/nano surface structure is
formed on the surface of an aluminum cup to produce a superhydrophilic surface, and a superhydrophobic surface
similar to a lotus leaf is synthesized via fluorination. Experiment results show that the amount of carbon dioxide
bubble generated differs significantly in the first few seconds depending on the surface, and that the amount of
gas generated after it enters the stabilization period is the same regardless of the wettability of the cup surface.

Keywords : Carbonated Liquid(EFHAH-E9Y), Bubble Nucleation(7| X84 84A), Superhydrophobic Surface(=24=4
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Fig. 1 (a) Bubble generation process at the
entrapped gas cavity (EGC) (b) Dimensions
of bubble at the EGC
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Fig. 3 Bubbles generated at EGCs on (a) bare, (b)
superhydrophilic and (c) superhydrophobic
surface
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generation according to time by surface
wettability

= %
gk B 7S TR fdAE B2 AFEY])
AT BAG ol FLF oI E L WE £
g ZEege AS ¢ F U

2
i)
2
o
N
5]
i
A
o,
o
4
L
o X
o
fru

EH EA u gabgge x4 IS
#ZEAT T ZhME B BE EGC
2 3 &hAd oA sx dAo] FEH db
A, 254 BdoME dAe =i Aol F
71Zo2 Qs FHY oL FEAME 7|E LAY
o] #EF A gytt. o] AT A= 'L £
I 1A Atole] AWM 7 Ao Uit ¢

A o F A% A Tk BYEEE A

e Aze @4 musgt ol

7R el whabgiute] Gake wAITh:

g 5 oglont, 3% @ FIL 95k
=

®

U
o a o

Ob il X Fo ox M2 o

2ol X e Ao o

LA
N
o
> o

REFERENCES

1. Liger-Belair, G., Polidori, G. and Jeandet, P.,
“Recent advances in the science of champagne
bubbles,” Chemical Society Reviews, Vol. 37, pp.
2490-2511, 2008.

2. Barker, G. S., Jefferson, B. and Judd, S. J., “The
control of bubble size in carbonated beverages,”
Chemical Engineering Science, Vol. 57, pp. 565-
573, 2002.

3. Coffey, T. S., “Diet Coke and Mentos: What is
really behind this physical reaction?,” American
Journal of Physics, Vol. 76, pp. 551-557, 2008.

4. Park, B. and Hwang, W., “A facile fabrication

method for corrosion-resistant micro/nanostructures

— 82 —



FAF/F4ET FHAA BAEA e Vz B ZZ/A B B4 AT =T AVFEEER] A2, AT7s
on stainless steel surfaces with  tunable 2786, 2019.
wettability,” Scripta Materiala, Vol. 113, pp. 12. Riet, S. V., Ninaber, D. K., Mikkers, H. M. M.,
118-121, 2016. Tetley, T. D., Jost, C. R.,, Mulder, A. A,
5. Lee, J.-W. and Hwang, W. “Exploiting the Pasman, T., Baptista, D., Poot, A.A,
silicon content of aluminum alloys to create a Truckenmiiller, R., Mummery, C. L., Freund, C.,
superhydrophobic  surface using the sol-gel Rottier, R. J. and Hiemstra, P. S., “In vitro
process,” Materials Letters, Vol. 168, pp. 83-85, modelling of alveolar repair at the air-liquid
2016. interface using alveolar epithelial cells derived
6. Kim, S., Hwang, H. J., Cho, H., Choi, D. and from human induced pluripotent stem cells,”
Hwang, W., “Repeatable replication method with Scientific Reports, Vol. 10, pp. 5499, 2020.
liquid infiltration to fabricate robust, flexible, and 13. Jones, S. F., Evans, G. M. and Galvin, K. P.,
transparent, anti-reflective superhydrophobic “Bubble nucleation from gas cavities-a review,”
polymer films on a large scale,” Chemical Advanced Colloid Interface Science, Vol. 80,
Engineering Journal, Vol. 350, pp. 225232, pp. 27-50, 1999.
2018. 14. Debenedetti, P. G., “Metastable Liquids:
7. Hwang, G. B., Patir, A., Page, K., Lu, Y., Allan, Concepts and Principles,” Prinston University
E. and Parkin, I. P., “Buoyancy increase and Press, pp. 218, 1996.
drag-reduction through a simple superhydrophobic 15. Wenzel, R. N., “Resistance of solid surfaces to
coating,” Nanoscale, Vol. 9, pp. 7588-7594, wetting by water,” Journal of Industrial and
2017. Engineering Chemistry, Vol. 28, pp. 988-994,
8. Lee, C. and Kim, C. J., “Underwater restoration 1936.
and retention of gases on superhydrophobic 16. Cassie, A. B. D. and Baxter, S., “Wettability of
surfaces for drag reduction,” Physics Review porous surfaces,” Transactions of the Faraday
Letters, Vol. 106, pp. 014502, 2011. Society, Vol. 40, pp. 546-551, 1944.
9. Lyu, S., Nguyen, D. C., Kim, D., Hwang, W.

and Yoon, B., “Experimental drag reduction study

of super-hydrophobic surface with dual-scale
structures,” Applied Surface Science, Vol. 286,

pp. 206-211, 2013.

10. Azzopardi, D., Haswell, L.E., Foss-Smith, G.,

11.

Hewitt, K., Asquith, N., Corke, S. and Phillips,
G., “Evaluation of an air-liquid interface cell
culture model for studies on the inflammatory
smoke

29, pp.

tobacco
Vol.

and cytotoxic responses to
aerosols,” Toxicology in Vitro,
1720-1728, 2015.
Chandrasekaran, A., Kouthouridis, S., Lee, W.,
Lin, N., Ma, Z., Turner, M. J., Hanrahan, J. W.
and Moraes, C.,
stiffness

epithelial cultures,” Lab on a Chip, Vol. 19, pp.

“Magnetic microboats for

floating, tunable, air-liquid interface

— 83—





