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CONTEXTE

» CORROSION ($276 BILLION FOR USA/YAER = 3.1% OF USA GDP) *
e FOULING ($150 BILLION / YEAR 2020 GLOBE ) **

* ENERGY

e ENVIRONMENT (2001, IMO CONVENTION PROHIBIT TBT) ***

* HYDRODYNAMIC PERFORMANCES

=
* J. H. P. GERHARDUS, “CORROSION COSTS AND PREVENTIVE STRATEGIES IN THE UNITED STATES,” NACE INT., PP. 3—11, 2002. .
** C. HELLIO AND D. YEBRA, ADVANCES IN MARINE ANTIFOULING COATINGS AND TECHNOLOGIES. WOODHEAD PUBLISHING LIMITED, 2009. as
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« (WCA) (6) > 150°

0: Water Contact Angle (WCA) * Sliding Angle (SA) (a) < 10°
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a: Sliding Angle (SA) . /
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Superhydrophobic Coating
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T STUDIES

2R CONTACT ANGLE (WCA)
SLIDING ANGLE (SA)

"+ SLIDING SPEED (Vs)

SURFACE MORPHOLOGY

ENERGY-DISPERSIVE X-RAY (EDX)

SURFACE TENSION (ST)

SURFACE ROUGHNESS (RA)
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T STUDIES

WCA =101°
SA =16°
ST= 23 (mJ.m-2)
SS=0.3m/s
v/
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WCA = 84° - WCA = 85°
SA = 37° Silicone A.F. SA = 36°
ST= 34 (mJ.m-2) paint system ST= 43 (mJ.m-2)
SS=0.16 m/s 75€ /1 SS=0.23 m/s
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Classic A.F Epoxy
paint system paint system
40€/L 25€/L

Lotus Leaf : WCA=153.4°,SS = 0.32 m/s
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PROPOSED SOLUTIONS

e Super-Hydrophobic Surfaces from |
notechnology Process '-

1. @ ZnO Seeds

(N N e

(antibacterial, simple fabrication & green 2 Ej 200 Nano-rods Ej Ej

material: most popular solution studied (0.5 . o ﬁ ﬁ ﬁ
M Paper 2007-2017)

2. reduce surface energy ODS

(OctaDecyltrimethoxySilane)

- 1. ZnO NRS nanorods by Hydrothermal process oo




PROTOCOL
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EHT = 5.00 kV
Mag = 5.00 K X

100 nm EHT = 5.00 kV Signal A=InLens Signal= 1.000 WD = 5.0 mm N\
F— Mag = 100.00 K X Signal B = SE2 Mixing = Off StageatT= 0.0° \'emn 16




EHT = 5.00 kV Signal A= InLens Signal = 1.000
Mag = 50.00 K X Signal B = SE2 Mixing = Off St

EHT = 5.00 kV
Mag = 50.00 KX
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IARACTERIZATION (WCA & SA)

0: Water Contact Angle (WCA)
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CONCLUSION

T STUDY.

BEST WCA, SA & SLIDING SPEED (WCA +20%) (SA -55%) (VS +14%)
SILICONE PAINT

¢ ACHIVEMENTS.

v  WCA >152°, SA < 7°

* PERSPECTIVES:

* APPLICATION NACA AIRFOIL




