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Demonstration of Lotus Effect and its Applications using

Nano-Sol-Gel
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Abstract

Chemical composition (wax) and physical characteristics (microstructure) of lotus leaves are
both responsible of the so call Lotus Effect.

In this study we intend to demonstrate louts effect by applying Sol-Gel method to polymerize
fluorosilane into nano-scale colloid. Our experimental results shown that the sol-gel made based on
isopropanol solvent with fluorosilane and nitric acid added in order, when coated on glass plate, can
achieve highest (liquid-surface) contact angle of 114.7 degrees. In addition, only small quantity of
fluorosilane is sufficient to produce large amount of product, making this method feasible and
cost-effective. More importantly, this procedure overcome the four major difficulty of sol-gel
processing and application, namely mechanical toughness, adhesion with substrate, transparency,
and consolidation.

Using the nano-sol-gel developed in this study, we have successfully coated the sol-gel onto
fabric, glass, ceramic grazing surface, and powder, which allow one to make self-cleaning
breathable clothes, life jacket, snow cloth, futon and self-cleaning glass and tiles, as well as
water-proof powder (contact angle > 140 degrees) which is brand new on market. We therefore

believe that there is a great potential for the application of sol-gel developed in this study.
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o 3 0000 (0000 4wy
F] 0y 0000 00000 35 5133
g s 0000 100000 34 &0000
e 855 0500 100 000

u M3 0.000 100 000

- ] o3 0000 100,000

] 0,000 100000

Eod ey G000 (OG000

I ing 000 100000

% 150.3 0000 100000

0 17 0.000  100.000

oo o000 150000

12 s 4000  j0d.000

1 ma Cupoey

L] 183 0000 100 000

31

0.500
G000
0003
0000
Q000

86

0000
0,000
0.000

S EH




— SRR A

TO 03118534 P.01

gﬁgﬁ&}ﬂ-ﬁiﬂﬂ. for Windows(TM) Ver.3.36

. ¢
Filename ‘:Sample AB 5.P. Area 1.4867E+7 (cmy

ID% 120040617152206 Median 3 4.1 (nm)
Form of Distribution :Standard Mean 1 4.1 (nm)
Sampling Times :100 Mode ! 4.1(nm)
Calec. Level 130 R Parameter : 1.4621E=1
Distribution Base :Volume Validation

Dispersant Viacosity : 1.1000(mpa -

Sample Concentration : 0.007 (W)

PH in Bath R

Conductivity in Bath P

Source 5

100.0
1§
1o
4
N
100.0 1000 000
Dismeter (rum)
No. Diameter{nim) q(%) Owerw Hn,ﬂhmrm] Q%) Over% No. Dismeter{nm) Q%) Overs
1 a4 8878 . BETE 21 50T 0.000 100000 41 7880 0.000 100,00
2 38 5572 34551 2 581 0000 100.000 &2 B7T.3 0LOOD  100.00
3 4.4 BITE .32 23 1.3 0000 100000 43 1004.8 0.000 10000
i 50 2 02 g Te2 0000 100.000 44 1150.9 0.000 100.00
5 3.8 5430 90532 25 873 0.000 100.000 45 1318.2 0000 10000
- 6 66 0.482 100000 28 100.0 0.000 100000 48 1509.9 0.000 100.00
7 T8 0.000 100,000 27 114.5 0000 100000 47 1729 4 0.000 100.00
8 B7 0.000 100,000 28 M2 0000 100000 a8 19808 0000 100,00
-} 10.0 0000 100000 25 180.3 0000 100000 40 X877 0000 10000
10 1.4 0.000 100.000 30 1721 0.000 100000 50 2568 5 0.000 100.00
11 131 0,000 100.000 n 1971 0.000 100000 51 29783 0.000  100.00
12 5.0 0000 100,000 32 258 0000 100000 52 34080 0.000 100.00
13 171 0.000 100,000 23 238 8 0.000 100.000 5 3004 5 0000 10000
14 196 0000 100000 34 296.2 0000 100000 54 44721 0.000 100,00
15 25 0000 100,000 a5 3303 0000 100,000 55 51223 0000 100.00
18 257 0.000 100000 38 a8 0000 100000 58 &000 O 0000 10000
" 295 D000 100,000 i 4451 0.000 100,000
18 e 0000 100000 38 500.8 0.000 100.000
18 T 0.000 100000 3g 5839 0.000 100.000
20 443 0000 100000 40 688 7 0000 100.000

PRI 5> RGBT > ) 10nm T -
RSN ERRT Y S > 5T 3nm -
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M= d Labtest

A TEST REPORT
B
! Number:  TTJ0140885
oplicalit: UNIPHEX APPLIED MATERIAL CORPORATION Date:  SEP D8, 2006

i ND.8-2, SHGU,
| GAOPING, LUNGTAN, TAOYUAN,
| TAIWAN 325, R,0.C.

|

Sample Description :

0{2) Pieces Of Submitted Sample Said To Be 90% Polyester 109% Cotton In White, Marked As (A) Original
abfie And (B) Uniphex Fabric.

|
ppleant’s Provided Care Instruction/Label : -

Dt '.-.- ed/Date Test Started @  AUG 18, 2006

fArticle No. s
£ .
anifacturer’s Name  : -
geft’s Name T
Ref fil | doic
B
! (A) (B)
Spraf Test As Received F F
Air Bemmeability As Received # #
efnial Transmittance # #
Olgi M = Commerdially Acceptable F = Fail
| H;I’A = Not Applicable # = No Comment
A
|
i
o
(|
On Behilf Of Intertek Testing Services
Taiwan e g
' . —
g
S
Carol Péig.
Director
Textile ;thuurﬂhdsm
{
. Intertek Testing Services Taiwan Ltd, Page10f 2
| 8F,, Mo, 423, Ruiguang Rd,. Neiha Distrct, Talped 114, Tabwan, R.OC,
| 2 N e LB AT PR )
i B T
| Tol: (+586-2) B0E-Z868 - ZTAT-8585 Fa: (#B86-2) BEDZ-2400 . B502-2401
I
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Niagi2 4 Labtest

TEST REPORT

Number:  TTJ0140885

e - nducted {AsRaqumd E'fmwhnt]
ay Test As Received (AATCC 22-2001):

(A) (B)
70

70
70

B8

\emark : Rating 100 — No Sticking Or Wetting Of Upper Surface.

W Slight Random Sticking Or Wetting Of Upper Surface.
Wetting Of Upper Surface At Spray Points.

Partial Wetting Of Whale Of Upper Surface.

Complete Wetting Of Whole OF Upper Surface.,
Complete Wetting Of Whole Upper And Lower Surfaces.

:
=}
L B BN I e

t Permeahbility As Received (ASTM D737-1996):

(A) (B)
89.2 cm3fem*/SEC 84.3 om?fom?/SEC

Test Pressure = 125 Pa
Test Area = 38cm?

ermal Transmittance OF Textile Fabric And Batting Between Guarded Hot-Plate And Cool Atmosphere (ASTM

{A) (E)
0.09 0.1

Intertek Testing Services Talwan Ltd, Page 2 0f 2
8F.. Mo 423, Risguang Rd., Neitu District, Talpel 114, Taiwan, R.O.C.
2 B AR e N A R 9
MAE LA AN E S Exkazaste it
Tk (+£05-2) BE02-2688 - 21978885 Fax (+8865-2) 6602-2400 - 6602-2401
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