25 R %

HWC, 2022/4/10

] 4 F K& (Strategy)
4 PRk # & ¥ rp 255 % (Surface Allows Self-Cleaning)
STRATEGY
A L ¥ i 7 (Sacred lotus)
LIVING SYSTEM
# 5 3 #i71LEBERAE H#P S EEIFIR

FUNCTIONS #Protect From Excess Liquids #Protect From Dirt/solids

e SR o EURPAC R A 0 A T E S T g AR (Leaves
of the sacred lotus are self-cleaning thanks to hydrophobic microscale

bumps)

4 4 5T 8
7 & B
(FEFRSR R ~ 3P Uk &

)

£ PBF|HFE R RP (SUMMARY OF FUNCTIONING MECHANISMS)

FEERBNR Ladrd (3R E A e papillose epidermal cell ) feiided £ & % !
ch% g i f 48 (epicuticular wax crystals) » H R B £ 6 ek o d Mok g §F adbiiE
P ook o BT o Fl R REA B AL g R MUK ekt o TSk A e R Z R
PR F § R R AR R R o R @R eiE A S g sl R
sy g g 250300 -

3 40 5 Sopt B8R F b B ke R 2 B anp Ak 4 BTG
BET LG AT T ORI RS 95% M o F VA G k] AR (B
%sﬁ%&ﬂ{)ﬂﬁﬁﬁkﬁﬁ%ﬁJﬁﬁg’%%¥ﬁﬁ%ﬁﬁ%ii%%ﬁ¥’
AEDRT FEAS LR

Lotus leaves, for example, exhibit extensive folding (i.e., papillose epidermal cells) and
epicuticular wax crystals jutting out from the plant’s surface, resulting in a roughened
microscale surface. As water and air adhere less well than water and solids, roughened surfaces
tend to reduce adhesive force on water droplets, as trapped air in the interstitial spaces of the
roughened surface result in a reduced liquid-to-solid contact area. This allows the self-attraction
of the polar molecule of water to express more fully, causing it to form spheres.

Dirt particles on the leaf’s surface stick to these droplets, both due to natural adhesion between
water and solids and because contact with the leaf surface is reduced by over 95% from the
leaf’s micro-topography. The slightest angle in the surface of the leaf (e.g., caused by a passing
breeze) then causes the balls of water to roll off due to gravity, taking the attached dirt particles
with them and cleaning the leaf without using detergent or expending energy.
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“The microrelief of plant surfaces, mainly caused by epicuticular wax crystalloids, serves
different purposes and often causes effective water repellency. Furthermore, the adhesion of
contaminating particles is reduced. Based on experimental data...it is shown here for the first
time that the interdependence between surface roughness, reduced particle adhesion and water
repellency is the keystone in the self-cleaning mechanism of many biological surfaces. The
plants were artificially contaminated with various particles and subsequently subjected to
artificial rinsing by sprinkler or fog generator. In the case of water-repellent leaves, the particles
were removed completely by water droplets that rolled off the surfaces independent of their
chemical nature or size. The leaves of N. nucifera afford an impressive demonstration of this
effect, which is, therefore, called the ‘Lotus-Effect’ and which may be of great biological and
technological importance.” (Barthlott and Neinhuis 1997:1)
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