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Abstract — Effects of material surface property, hydrophobic or hydrophilic, on the bio-fouling occurred on the
bodies submerged in the sea water are investigated experimentally. 4 test models are used in the experiment,
which includes aluminum foil in common use, AAO applied hydrophobic surface, HDFS coated hydrophobic
surface and hydrophilic surface. Hydrophobic surfaces with numerous micro & nano-scale pillars on it seems to
play very important role of preventing them from fouling in initial stage while the effects disappear in long term
sense of fouling process. It is concluded that the surface hydrophobicity retards the initial fouling until the foul-
ing thickness is smaller than the heights of the pillars on it but the effects diminish with the fouling proceeds so
that the thickness grows bigger than the pillar heights.

Keywords: Hydrophobicity(4~5"J), Hydrophilicity(¥1<77d), Biofouling(A] & 2.<>), Anti-fouling(*¥2/3-5),
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Fig. 1. Schematic diagram of hydrophilic surface.
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Fig. 2. Schematic of fabrication process of AAO super-hydrophobic surface.
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Fig. 3. Schematic of fabrication process of HDFS super-hydrophobic
surface.

Contact angle (0°)

SEM image
Fig. 4. SEM Image and CA of super-hydrophilic surface.
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SEM Image
Fig. 5. SEM Image and CA of AAO super-hydrophobic surface.

o

SEM Image Contact Angle (165°)
Fig. 6. SEM Image and CA of HDFS super-hydrophobic surface.

Contact angle (162°)

==

Co.) A543}, 344, AAO 254, HDFS A4 Bdof tfs
737} 0°, 162°, 1657} Do omM 2 Ao ARgeh= Al EES

B i
F5 53154 (super-hydrophilic), =2~3 (super-hydrophobic) 3£
WO 7 FFETH(Zhang et al[2005]).

3. Al A

]

A
22 Gl ARSHES st Y ARG S50
of] $IXI$t o292 Y (S-0il) SdE3stT F BITHIN35°26'55.1999",
E129°21'22.7999"% 31312 ™, Fig. 83} #o] x5l &5 o]
sto] g3elet. AlHo] A sl|o]e 2pmle| 7t A4 9

3 s gl (sea condition)E f-4]8kaL §loH, BES 471k
FEE WA EE TS Z]o)2A FHOERE [ me] YA}

=
= d33190c. ghaksl 202 olabeE 2012
ANE T 927 el AA AAEIeon, Ag7IzE 7

SSHDSLRYY &V (37.5008)S 53 T2 FAlof 53
th mEgh Set 9 dug s Bl AAIGE gllshe A
7hs ek Wi AR S-S S8l sllelA] 1R §, 33k AlE

o AN F AR FAZ Sk,

Ao Ag %%%o]

= T

Lo o Hom
Mome 32 do

o

ne-

4. 24t H

BEE AN F 302, 602, 90%e] Ak el Syt
STk 30200] AW A $EE o AREve) g
o] AAGP trEht W, 602 Ei= 909 Ak F9] @
A Ael7h A9) WERA o wd, AN 27)043 F7

QEOR L8l 7)Estaat gt

of

;

Fig. 7. Specimens setup.



Fig. 8. Specimens installation.

Fig. 9. Fouling after 30 days - (a) General Aluminum, (b) Hydrophilic,
(c) AAO Hydrophobic, (d) HDFS Hydrophobic surfaces.
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Fig. 10. Photomicrograph of shellfish.

Fig. 11. Photomicrograph of barnacles.

Table 1. Number of biological species (On specimen surface / Unit :
pieces)

Barnacles Shellfish
General Aluminum 7 -
Hydrophilic surface 5 2
AAO Hydrophobic surface 12 1
HDFS Hydrophobic surface 4 1
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Fig. 12. Fouling after 60 days - (a) General Aluminum, (b) Hydrophilic,
(c) AAO Hydrophobic, (d) HDFS Hydrophobic surfaces.

Fig. 13. Fouling after 90 days - (a) General Aluminum, (b) Hydrophilic,
(c¢) AAO Hydrophobic, (d) HDFS Hydrophobic surfaces.

Table 2. Biofouling weight - after 60days (Pure specimen weight: 120 g,
not included)

Weight (g)
General Aluminum 155
Hydrophilic surface 163
AAO Hydrophobic surface 159
HDFS Hydrophobic surface 153

Table 3. Biofouling weight - after 90days (Pure specimen weight: 120 g,
not included)

Weight (g)
Aluminum 286
Super-hydrophilic 296
AAO super-hydrophobic surface 285
HDFS super-hydrophobic surface 281
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