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Hydrophilic vs. Hydrophobic

. =

contact angle to water © > materials
0 <<10°
"super"-hydrophilic . wm——> TiO,- UV-activated
10°<© < 80°

glass surface,

"normal”-hydrophilic
yron a0

© ~ 80-120° materials with weak polarity

"normal”- hydrophobic ‘i] i—— > DLC a-CiH,..(<110°

polymeres (F-C-, F-Si-, Si-C-, C-H-)

0 >120° materials with weak polarity

"super"-hydrophobic é o——, > + surface structure:

“lotus-effect"”
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Hydrophilic Wetting

‘e ewew!
| ZDXDCIX DT TCEN
Hydrophobic 4/ XIXIXTCENCE N TCEACIN
59.9.9.9.9.9.9.9.8.4

Liquid

Solid
== Work of Cohesion (L/L)

== Work of Adhesion (S/L)

fame-hart mstrumen €o.
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1 good wetting
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Anti-fogging ability

CONTACT ANGLE

12°

Super-hydrophilic surface Baxter model

f(cosB+1)

Contact angle of water

Fig. 4 Dependence of the anti-fogging akhility
o the contact angle of water

Wind Pressure, Glass,
the water dropiat is
diated by wind pressure

Water-repellent Glass -\\ X
N\
Wind Pressure
Contact Ve
angle 110° »
B+ ) Water droplet d? Wind Pressure, Glass,
. o the water droplet is
Glass Window with o divided into smaler
Water-repellent Finish beacHike droplets by
wind pressure and are
blown away
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Critical Surface Tension and Contact Angle with Water for Various Polymers

£ Polymer Name(2) . cas #).: v

34 Polyvinyl alcohol (PVOH)Y 25213-24-5 37 51
33 Polyvinyl acetate (PVA) S003-20-7 35.3 60.6
5 Mvlon 6 (polvcaprolactum, aramid 6} 25038-54-4 435 626
21 Polvethviene oxide (PEC, PEG, potvethvlene ghrcol) 25322-88-3 43 63
6 Mylon 6.6 IMIN-17-2 422 68.3
7 Mylon 7.7 - 43 70
30 Polysulfone (PSU) 25135-51-7 421 70.5
25 Potvmethvl methacrvlate (PMMA, acrylic, plexiglas) S011-14-7 375 T0.9
12 Nylon 12 24937-16-4 37 724
ey Potvethvlene terephthalate (PET) 25038-558-9 39 725
2 Epoxies - 44.5 783
26 Polvoxymethvlene (POM, polvacetal pobymethylene oxide) 24955-26-4 a7 75.8
a7 Polyvinvlidene chioride (FVDC, Saran) S002-85-1 40.2 a0
27 Polyphenvilene sulfide (PPS) 28125-40-5 38 0.3
1 Acrvionitrile butadiene stvrene (ABS) S003-55-9 38.5 &0.9
11 Nylon 11 25587-20-8 356 a2
17 Potycarbonate (PC) 24536-68-3 44 &2
35 Pobvviny! flucride (PWF) 24831144 327 24.5
35 Pohyvinyl chioride (PVC) S002-25-2 379 256
8 Mylon 8.8 - 34 86
9 Mylon 9.9 - 34 86
28 Polystyrene (PS) S003-53-85 34 &7.4
38 Polyvinylidene flugride (FWVDF) 24937-79-9 316 &9
153 Poly n-butvl methacrylate (PnBMA)Y 25608-33-7 298 91
32 Pohdriflucroethylene 24880-67-4 255 g2
10 Mylon 10,10 - 32 94
14 Polybutadiene S003-17-2 253 96
20 Polyethylene (PE} S002-28-4 31.6 96
18 Pobychlorotriflueroethylene (PCTFE) S002-83-9 30.8 99.3
28 Potvpropvlene (PP} (a) 30.5 1021
19 Potydimethvisiloxane (PDMS) 5016-00-5 201 107.2
16 Poly t-butyl methacrylate (PtBMA) 25189-00-9 18.1 108.1
3 Fluorinated ethvlene propvlene (FEP) 250687-11-2 18.1 108.5
4 Hexatriacontane 630-06-8 206 108.5
13 Paraffin B002-74-2 248 108.9
5| Polvtetrafluoroethvlene (FTFE) S002-84-0 19.4 108.2
23 Polvihexafluoropropvlene) - 16.9 112
24 Polyisobutylene (PIB, buty| rubbery S003-27-4 27 1121

httE://www.accudxnetest.com/goIxtabIe O3.html?sortb¥=contact angle
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Cassie-Baxter’s equation

-

S vS V S
—I—Iomogeneous wetting Heterogeneous wetting
cosé, =rcosé cosd, = f(cosf+1) -1

0, wenzell| A 2| =2t .. cassielll A 2| =
0: WHAEHS HE=2t 0: WHAEHS H=2+
f

r : roughness factor . solid fraction

‘Wenzel &t & A"} *Cassie-Baxter Ef & AN 2|6l J|otstAE & At
2 ]

HE2Q Z FEAO ABBAES GST & UCH
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CosO, =rcosé

u r:i A, wenzel o A 9] solid ¢} Liquid 7} &&= H 4]
e wett A (A EgwA

Homogeneous wetting
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cosd, = f(cosf+1)-1

2 V hde V 2 f — A A, : cassiecl]| A < solid} Liquid 7} 5= w1 %]
Ap WA
Heterogeneous wetting

A =@+b) -b* (g py2_p?

Ac =(a+b)* "= (a+h)?

* 90° Ol o} :

« 90° 0Ol &t :
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Nano structures
Micro structures

(@) (b) () 5 v

Fig. 1 Diagram of liquid drops on multi-scale structures: R (a+Db)” +4ah :" da'h'n
(a) Wenzel mode: (b) Cassie mode: (c) Wenzel @ (a+Db)”

Cassie mode
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el el Fig. 2 Geometry of the designed multi-scale structures: (a) perspective view: (b) plan view
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Fig. 3 Fabrication process of multi-scale structures: (a)

1 lithography: (b) RIE(for nanostructure); (c) 2* 180 -
lithography: (d) DRIE (for microstructure): (e) PR 1 P ERRSEEERES . CA=160.88°
removal; (f) PPFC coating 170 B /%_?:{;g;;;;gg
— b i i = 5
E ool (. w0
2 150 4 = e
o 1 e-e—~
2 140 ,(') — @ — Experimental CAs(micro-nano)
f=2] 7] > — @ — Experimental CAs(micro)
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"\ /7y) Superhydrophobic and Oleophobic Fibers by Coaxial

)
[

Core solution

Sheath
solution

o

Electrospinning

PCL film ~ 89 ©

_>

PCL-only fiber mat ~125 °

Teflon film ~ 120 °©

Coaxial fiber mat ~ 158 °©

Coaxial fiber mat ~130°

e

Apparent contacl angle (°)

——> Sheath : PTFE

Core : PCL

Hexadecane Butylbenzene

Dodecane Methylpyriolidone

Decane l = Elthvlene glycol

Octane - I veero Water
160 - - T X. :f—

——
-
140 |

120
100

B =23
o o
1 A ]
"'.i‘""*»
4 L

I
| @ CA on Coaxial fiber mat
| < CA on Teflon film

0 1 |. 1 1 3 i 1
0O 10 20 30 40 650 & 70 80
Surface tension (mN/m)
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