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Resear ch progress on biomimetic super-dippery
surfacesinspired by Nepenthes pitcher

ZHANG Jing, CHEN Cheng’
( Key Laboratory of Characteristic Textiles and Clean Dyeing and Finishing Technology, Xinjiang University, Urumgi
830017, Xinjiang, China)

Abstract: The wax material secreted by Nepenthes pitcher plant can be locked in the porous structure on
the inner wall of its leaves, which inspires researchers pouring low surface energy liquid into the rough
substrate to form a stable lubricating oil layer, and then a super-slippery liquid infused porous surface is
created. Compared with superhydrophobic surface, super-slippery surface exhibites more durable
characteristic such as hydrophobicity, self-cleaning, anti-adhesion, which makes it a research hotspot.
Herein, the wetting theory and action mechanism of biomimetic super-slippery surface were firstly
introduced, followed by summarization on its construction strategy of rough substrate forming-lubricating
oil infusion and rough substrate forming-chemical modification of substrate-lubricating oil infusion. Then, a
series of preparation methods for super-slippery surfaces, such as etching, sol-gel, breath figure,
hydrothermal, were discussed comprehensively, while its application progress in the fields of oil-water
separation, fog collection, anti-corrosion, droplet manipulation and anti-icing were also overviewed. Finally,
the future development directions of biomimetic super-slippery surfaces were prospected.

Key words: biomimetic super-slippery surfaces; construction strategy; preparation methods; multi-functional
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Fig. 1 Application of biomimetic super-slippery surface
and preparation method of rough substrate
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Fig. 3 Twelve wetting states of super-slippery surface



518 gk B, 2 RIEEERIS R W AN R A kR <79«
2 FHEEREHERALEE BISLER N AN . CHENG 250104358 m i R

AR R HEIE DL ZEJRYE R, TROED DL 28R R i W
2.1 FEHREERRE-EERETEE RAEFEEAS4S (NITI) £, KOG HE & 8

FELRE 56 7S BT -V e il 98 2 el oAb 2 T ik
FSURLBE LS, W7 IR . 2L, Wi, BE
GIAETE A, DA o 5 R RE B L 184 0K 55 30 i ik 1Y)
Pz folm AL PRALBE WM B4 Sy, Bk
TR, 1T AT I T e R T %) R e A A
’fé[l7]o

YUAN ZEUSIDL AT [ AL R A Ra e M | IR3R
I A6 -5 HT I A 1) B W 9 L% (PVDF ) R &Y%
., a5l A SiOy 9K Wik 5 £ BE ik 94 K
(MWCNTs ) , —#FMAHEAE RSB Z K
SIS NEE, BT ML E, e TEA
ARk B BB ik R TR B, ) HL R T v A

FENLAE NiTi A 4R A F B 7RI, NiTi G4k
AR B A B TR B IR 2 2L ZU Bl 4b ),
FEACH R MIRE, JFmFLBR b e A W 5005 B il 4%
T SLIPS ( & 4c) , HnT fg 3 oh 38 NiTi FE0A 5 i 7
7. HANG PSR SARDIRE, EidR-
- A K ALE (VLS ) 5154 sl g8 K 2 i (Si
NWF) , I 58 EEPORTEIE AT R AL, B L
ARG AKPE BE R MRS LS, FETE A 2 U I,

PLAE R E AR L ( L-HNWE-F) (& 4d)

W% T L-HNWE-F R DL S HEF RS #] 4e
iR , TR Ry A A 2 A B FH T A0 4 i v 4
S ML A RS . BT, AR

i, Tl A 5T el 2 L1 PVDF/CNTSs/SiO, (DNA) . B (RNA) . HAM . 2K

AHVTCHRMEEE GWE (K 4a) , IRERA A4k (40 CO. Hy) , JFHAEMS ORI 9 R L AL s
PUBMPEREAMMUAS E YL, 78 Tolk S dh s P B G2 iR iAys g, DTN i A% s (0 A 8 P R A1

Ax1con

Depth of focus »

Lens
@ Mechamcal stlrnng
N /%KMWCNTS
PVDF 11:141?51 O
Ultra- 32 Shutter <=

somcatlon =W | I

N

Ethanol Well-dispersed ﬂ ?bje(ﬁlve Sample

ens

5

Q}i Bessel laser Gaussian laser [<o—
Computer program

SLIPS

3D translation stage

<3=|

Lubricant infusion
g

€ Laser ablation Storage in air

Silicone oil layer Rough structures Heatmg platform \N/ Y S
d t%n' Hydrothermal Florinated Lubricant
. VLS quumae - Srowih
\.,\ #
Substrate Si NWF

€

L-HNWF-F
HNWF R B2 40K 2 W1 s HNWE-F SR S b oK 4 ;. L-HNWF-F A ¥ il

TEOS Jy U Z & 3R bE ; MTES N H 3= Z B HERELE

HATRALBY 2 90K 42 8K

Kl 4 PVDF/CNTs/SiO, A HL/ICHLZAL I 2 &1 Z M & B & E (a) U8 L5 R DL SR BOG R B in T &
SRR (b) K& SLIPS Hl# T 2REE (¢) !9, L-HNWF-F H4&/RZE (d) & L-HNWF-F &K fih 5 W ik
HeR RERERE (e) B2

Fig. 4 Schematic diagram of preparation process of PVDF/CNTs/SiO, organic/inorganic hybrid super-slippery composite
coating (a)"®; Schematic diagram of microfabrication systems based on femtosecond Bessel laser beams (b) and
schematic diagram of SLIPS manufacturing process (¢)!'”); Schematic diagram of L-HNWEF-F preparation (d) and
schematic diagram of L-HNWF-F liquid contact and liquid rejection (e)[zo]



+ 80 M 4m 4 T FINE CHEMICALS

41 4%

FEUAE 58 G AT - Vi Vi vk 3R 1 1 o B I A T A
AR, T A% 114 D 29 T R 3OS I T R A L bt
TS YA TERE,  (EURDRS S5 K ) B) 2 5 T A AR v B
5o, HORDRS 25 ¥4 5 18 30 0 YR 5 3500 il B RE 1L
R R I RE R TR
22 MERERAE-BERAFEE-EEHEERE

FEURE J2E R BT - 35 JEG A 48 - i) 3 o 4 2 i 7
JE A A 2Oy RS SR A T IR T RE A, LA
oL SR PERE . W LB . A HK
S A A R R (IR, AT SR IR R BTN AE 1 SR
i )1 T SR P 7K P T R AIORDRE S IR R T BE . A B
T L A RE R g AR A T R
T P fE AR e, T2 . BARTHWAL %522
BEAL 22 20 vk 5 B SR A A 25 5 o A5 BB T /K e T
F B — W Bk A k% (PDMS ) X HEA T & M hE
B P T AT, TS S R R P S A
LelRJZ (SOIP) ([ 5a) , SHsi/KEEMEL, H

a

Bare Al
) Anodization ~ PDMS  Silicone oil
Etd}mg for coating infusion
with 10 mins
acidic sol S -

%,
S T
S = ,,;-?/Q»f

Micro- Micro-structured Superhydrophobic Sﬂiij‘a:gils% gil-
surface (SOIP)

structured surface
surface  (superhydrophilic)

surface
| Bio-inspired surface |

@ Pither plant
o

Rolling surface Slippery surface

DR BE A AR, ELRH % T 40 K 45 46 2 1 S Ul LA T
S P HTLE VKPERE o] T AR I AR B UK TR R .
ZHANG %I R 2, — g (PEG) MHPERR, R
A B AR E R (PS) FLfLE5H,
SRIGH 3-(= H AL RE ) P 3k — 1 3k — e L S Ak
B (QAC-TERE ) XF L A M sderk, LAFRAS
e AR BT PERE (18 5b) , FREREMIEEAISIA
ZALEEH, ARAG 1 R T 2 i X A 2 G BE M R B M
HA SR ae 1. HE % P0% 5% W1 40 4k 40 85
(ITO ) LR AEBE 3 |- FIAE S 3, PR R IU R &
i (PTFE ) ZfLWiER A 1H,1H,2H 2H- 2 F 58 5L =
CEFESE (PFOTS) H, DIGAEMREmAE L, #
T S i 1 B — Rl 8 A KGR A 5 e Vi AL R (R
5c) , A HI R, AT R AR R T 4
filfy (CA) , #ESCEEEIERER U (& 5d)
] ;TR . SR SEE = (Lab-On-Chip )
T2 £ 37 4 B Ll A5 45,

Porous formation

Coating deposition

-

Lubricant infusion QAC-silane modification
d 120 | —
=

105 ™
S 90F ""L
=1
O 75- ‘-‘

601 ""--._
e
45 C 1 | 1 | 1 1 | ,

Kl 5 SOIP ikl &Ml Rm M RER (a) P BERENH&RER (b) P H PFOTS Btk REHIZH RN L
TR IR IR R A (o) RAEARIFHE T, SOIP W2kt iy blde (d) BY

Fig. 5 Schematic diagram of preparation of super-slippery surface by SOIP coating (a)?; Schematic diagram of preparation

of super-slippery coating (b)1**); Schematic diagram of low-pressure electrowetting achieved by impregnating PTFE

membrane with PFOS-modified silicone oil (c) and switching of wetting properties of SOIP coating at different

voltages (d)*¥

2.3 EiEHNERE

A A 2 TR 30 A 30 A Y Y Y Yl O LA
PRTOKE HURE S AR A I POl S, e, 541
TSP T 42 198 V1) Y 9 7T AN R LR SRS, BRI

FE7 208 21 T 1 0 0 P -5 9 o ) B R
A4y, SR AHOCR T A BT, i ) e PR
RLUR LA AT
W5 (2) 5 B A% il A e A AT AT A 2 S

(1) 5K B H A=) AN R



5514 [

S ARTEHA K B0y LR A R T T i <81

(3) HAGIEMREEE, B0 R T80 10
gy, AHE AR A 66 B DU AT RESE RURGR IR s (4)
HAMRSRRAE, WHRAIY B RS b o
HAO S5O 5e 7 9k . fE0h . 7400 . 31l
XA R MR (k. OB, Bk, B, &2
BE) MEIETE. SAOREW], 2RREEM AL
R, BR T RES AT A M A LAY 4 9 O e AT ST
ARG HADR AR R (K 6) o K 6a NAER
ARV R O QORI 2 R | Sear LYURHE
ERRBE | WA GG ER T | Sear OYYRHE
FETN A ELHAREAS 5 1B 6b~F 4351 o 42 3 R Bk 5
K. LB, IECKE. CTBEAEERE LK AT
REth S 2RO LIRS, WNAEZA 28R
A0 WHEA L IRA 5 min J5AKIRS 1 h 5 WK
AR o T 2R 1A RS SE 1 ik 2 32 BT 3 il T AR
BB JRRE . ARVURSEM R . WARE P
ST AR AR PR RO 2T DL 1 BE B 15 P RE O R

Lubricant

[Perfluoropolyethes
0il
Ethanol

(<

Perfluoropolyether
oil

Ethylene glycol

Perspex
(control plate)

Teflon
wrinkles

Perspex
(test plate)

Teflon wrinkl
(post wash)

M, S5 B, WEIE ARG, K S A,
BitothAE iRy, FeZk el 0.9 pl/em? il i il B 1Y)
MR, AR KR SRR ENE, AEg
B 65%M BTG (K 6g) o YUAN 450
PRI E A Z LR DR IS RZ, JEH
3 Flifg i 0 ZH B B R B S PR e, 45 SRR,
ZRH P85 5 L 1 T Y R 0% V- T 4 AR T S
DA T 2 1 G 7 95 O B R T . LIAO %5100
AT e T R WR R S I N ) A I 3
BRI K AEDEILSE LA, AT 4 P& A 2 Ti6EE
VAN, 2 R . REN . T T Ak
IR, HEA RGeS . WiEtE . Uk
P RE RN B 2 22 PERE

ZE LTI, T AR M 2 i ELAR AR
PR ERRY . BEEEARPERO T . BbAh, T HIE
T E PR e . R AN R, DE R
PERERRE | LRI A AR M R

b

Perfluoropolyether
oil

Water

d

Perfluoropolyether
oil
Hexane
£ '
Perfluoropolyether

oil

Perfluorohexane

n Infused Teflon Infused Teflon

wrinkles wrinkles wrinkles wrinkles
(spontaneous ~ (spontaneous (post wash)
spreading) spreading)
(post wash)

Bl 6 Ukl REYE (a) © SEEESEK (b) © 2B (¢) . IECK (d) . 228 (o) MARGREIRERY;
AR S IO R (£) PO ah )5 M R 2 S IR DL R (g) B

Fig. 6

Insolubility of dyes in lubricating oil (a)**); Perfluoropolyether oil immiscible with water (b), ethanol (c), hexane (d),

ethylene glycol (e)); Perfluoropolyether oil miscible with perfluorohexane (f)**); Optical image of algal dirt after

rinsing ()"
3 MHEERMHETE

3.1 ZME
FEURE L PS5 V1) i vk 2 o T RS G, T HRBE A A

WA BTy o FURT, TR o e T e
R H) 221 ol 12 32 SR 22 il bR R Y 7 ok T AT
&k A JSOREL i 1 TP, 8 5 10 00 ol Ao A 4 = 1 )
P92 220 bR AR Oy T 4 T 7 R AR IO R R A B



© 82 M 4m 4 T FINE CHEMICALS

41 4%

e Vs it SR, S ok e AR DR B AT 20 ol DAAS
FUHURE 25K, P47 10 Vo 1 A R ok AR A R g
T A LA 27 22 o AR B DLRR SRR 10~1000 Pa
B E S (BIR A AR ) MR DL = R 5 v
e o A 3 S VA S 0 e e~ 31 IS 95, A OB £
PSR P AEAR SR A EL 2 28 P g , T S %1
TR DAR SFURLRE SCHE , JHI2 W 90, A o AR
SeBs R RBY ) LUO 2PN 4l 505 A BT NaCl

DMSNs

¢ Class slide nanocoating

substrate Dip-coating

‘ DMSNs

......

| g
Acid-etching
enamel surface

Unstable Cassie state

d

‘Water

Fuctionalized infused
enamel surface

Flow slippery

Wenzel state

Gter

~
~

Slippery infused
enamel surface

Stable slippery
Cassie state
Laser fabrication
<G .t—\(

—~

Lubricantion replenishment

e e

Lubricant infusion

HF etching

-— T

———

Hydrophobic
P modification

m-

S L

Fl NaNO; 4R A PR A, AR H k2=
ZIW R SRS T, AR5 5 B — R (/G280
fikle (FAS) DIRRIRHFRTE AR, PR IR B Al
TR 210 S5 45 = 4R BOR AR i R , HEA
KL K 2 B vk PERE WANG 2Bk #2294 128 nm
FIRRCIR AL AL REG K Uk, ( DMSNs ) S FE4f,
IR 525 B TR Z R AR BRI A T RERS B 1
A YIE MR ZDIREKRBIERIZ (K 7a)

Liquid-infused
ng%tégf)%%%g Liquid patterned nanocoating

Microrganism, protein

—— | Biofouling

Bacteria attachment

Microorganism, protein

\
—>| Antibiofouling |

d
Capilary forth

Spread

Bl 7 GORERRZ M T 2R (a) BYy e R i 8 XHGTs LR ZE (b) POy Cs-SLIP il &

WFREE (c) Kmf AL (d) BY

Fig. 7 Schematic diagram of super-slippery nanocoating (a)P'*; Manufacturing process of super-slippery coating and its
anti-fouling schematic diagram (b)*®); Schematic diagram of CS-SLIP preparation process (c) and its high durability

mechanism (d)P*

STODDARD %5 P3L5L - 2 id 1 A e W LR &
PR, fEHE DA TR R, HAERUKERE
AU o B AR ity 25 2R T S8 3 B R A Ay i A e
YIN 25005 gk e i i A7 20 i Ab B, LUK S B h %2
FLEENE , B 5 P K M fk e o LR A 7K 3 1 B84
REERER ) (ks by £ | AW B R T NG 4 A
KR BEE A R (K 7b) . LIANG ZP7ER
KEEOCIRIE 2, FECE B AR LA T
— b4 Y = 445 A AR M 1 ( CS-SLIP) (& 7¢)

LRENE SC I P TS YL Be 1 IR R e A B A 1Y)
PR A, E TR NI A R, AR
T AR, R T B = 4k B 40 Sl B R
FHTF A7 O T o VP LR B L A 175 150 5 DR A 1
Mk BOGA0 RH. 58E EE  R EA
CS-SLIP f 822 iy JF 10 Fndst b py il e (&1 7d)
BAE B TT 10T LA S5 3 T A VR0 L DT BELRS VR AR
S e A = A O 1 7 S = 2 B e O P 1
2R A 7 A R T 5 A DR A b 5 TR 1 R



E R

EiS

W, S SIRTEHRUR A5 A R T BT ST

b <83 -

B A
32 BR-ERE

V- BRI s A R A A T R A o A
YIRS IR IR IIA R, IR LR R G
TERUEEN, PR TR B S TE OOV RE T 3, AR
TE A5 R T2 i e 0 LA ) e A RS

LI %P2 6 I s &R Z Bl (PDA ) /B8
IR R T A b S R AT, 38 ek i R - R A T
20 BALLL S R SR i LA B, 3RS H PDA
$T§E"Jfﬁﬁ¥'§'%§ﬁ ( PDA-mediated SLIPs ) (& 8a) ,
HEAEEARE . PUie DL & b7 Y5 B 3k i o
g, wOnT R TR S A

a
Substrate

Subsrate-PDA/PEI

Substrate-silica

b

uwiiesic =garjan

BEEEEES
Substrate

g oS o
Chemisorption 3 258 8 €2 &
Pt eggEdese
| L O I I |
“ BT QR P QIR
- - ~ — Ti Ti Ti Ti
> YE% 450N
7 s Hydrolysis
- ) ¥ Y CETTEEEI
) e Ry
e W AVANAY,
Lubricant filling Flyorination > 190 P RRE
<:1 _Substrate
4+ Repeat
PDA-mediated SLIPs Substrate-fluorination o v > {' ET‘P QEDTP 5:‘,7 QP
¢ A DRI ReLY:
. . VAW AYA
Dip-coating in - o 6000 000 0
sol-gel solution
Fluorination . .
e
Al with SiO, [~ E = X
! I i 1 o (m) 5
‘\‘ TS T ‘l“ $ T e
Dip-coating in ’ o ‘g AN /AN /AN
SOCAL solution . i Phbricant L ‘?TS) g &;9 PP
N 1 10, layer
Sintering in box furnace SOCAL Substrate
. ‘ sol-gel SiO,
» 150 °C Al substrate
Al with hybrid
SOCAL
d ’$ Crosslinked network 7~~~ Free polymer chain @ silicone oil
L S R
I

~N 7~
'hm 1

Nano-roughness

Hybrid coating (HC) Slippery

PEI A&
[l 8 PDA-mediated SLIPs fil % FER & & (a) B,
WERR AL BERERE (c) B

hybrid coating
VYR Al

BT )2 S - 1 S 9 R AT A
7‘1’:?%",«1{:(/%7{4 (SHC) il #&mn i (d) ¥

RERE (b) 1

Fig. 8 Schematic diagram of preparatlon process of PDA-mediated SLIPSs (a)*%; Schematic diagram of super-slippery

surface construction based on layer-by-layer sol-gel method (b)*”; Schematic diagram of super-slippery coating
preparation process (c)!*'; Schematic diagram of SHC preparation process (d)!*>

HE SRUOUL T3 R - R, 9k — &Mk
RERATE AW (V) WOREERTH, 6=
JEUURR, i B A i ek — SR AL R R R AT SR
IREATFRECE I M, A T By i R REAR R O T

X (K 8b) ., ZHAO ZUBILL Al Foh3Est, @t
R -BERC 45 T Si0. 95 2 B HAE g e J2 i b 5

B, PRRILR A2t

HrifE WA (SOCAL ) ik

iR B, HIAEERIZE (K 8c) , HAERTS

T



e84 M 4m 4 T FINE CHEMICALS

41 4%

SUEBL T —E MR S . HE 2R % -5t
JRETEAE BB R M UGk bk, P K 45
AT AR R B K -, IFRE IS
w2 (& 8d) , IR NN F AR
A= Wi e Il R AE TR AR 7 %6 . WET 25158 it
WS -BERC IR R AR E A IR)Z , IR HLRE T A R 2
FERRETN, 645 AR E 0 E DG A e lorl, HAE
BT R R R N S KR S AR A AR
PR RIEROR , R R 2R SR A W E
o I E
3.3 k#ik

TR SR AR FEFR I 0 % R R g b, R K

a Al substrate after etching First layer on the

substrate by sol-gel
Al substrate _

e, @

Tilt L
Infused lubricating
oil for the SLIPS

Lubricating oil

c
PEPE lubricant
infusion

Nano-undulation structure

3D oil-lock nanostructure

Second layer by
hydrothermal treatment

WAE R R SR 2, g S R R A A, A
T — AN IR L TR G SN R, 0
R R R, PR ESS, LIRS R
T R IR KRB 45 4 ZHANG 25 4152 T8 e - B e
TRANK IR AR S5 G 09 FBEAE AR Al LA R T U2
AAbEE, HIRZEEWR, LEEMFR. mEKELE
AR AR B AR B2 H AL EE (Al@ZnO ) I
B (18] 9a) , iz 2% T B B0 O T S ko E .
FAN 2510 ZnO 9K R FEIE, 43 R K i
I 25 T i Bk AN Ve v A S e, M T R
WEERE (K 9b) , HEAHIEREN . U@
gk vkt

b

ZnO plate PFPE/FAS/ZnO/Zn
Hydrothermal l T Gfé?)

process -
r;?

Chemical

70O nanotube modification

. FAS/ZnO/Zn
Lubricant loss

After a long time

Short-term antifouling

Long-term antifouling

® Chiorella " Phaeodactylum tricornutum

d ZnO growth Fluorination ‘ Lubricating film
on fabric ~ (
Yy - e 4
~—— S— - T = 2 i
SHL il A= Il LI

FAS J e dknitbe; SHL koK ; SHB JMfigisK; SLI i
K9 Al@ZnO MB¥ R sk E (a) W, @M EEREH SR EE (b) W, gpRERRmH & HE (o) U @R
iy R R (d) W
Fig. 9 Preparation path of AlI@ZnO super-slippery surface (a)l*¥; Schematic diagram of preparation of zinc super-slippery

surface (b)[*); Preparation path of nano-super-slippery surface (c)*®; Schematic diagram of super-slippery fabric
construction process (d)!*”

XIE S5EVOTR K LBk G G R A g 1 = 4
ROAR | FOIR B 2R Pk B A AR K Z5 AR R T, PR 42 9
Rt (PFPE ) ¥ AWE A B X SL gk g5k, A
HAg R A PG ERE T R0, AR PR 75 bk

IR 9¢) o GAO %1758 s fif i A 7k #A ik
TERR U R 5 1 AL BF AR S, SR A X i
oAb B, AT HAT MRS 3 B & R h 1o 2%
Th7, %A RENS R U TR, TRt . T



5514 [

S ARTEHA K B0y LR A R T T i <85

Bl L TR DA AR B 2 (& 9d) . WANG
SEVSIR PR TR B A K B 7R N BN R R A TR
AT AL B AR £ S W 45 2, PR SR A
A, HE R S N 5 R M B
U R R W e, HE BT AR A 2 T e
AT LA VA 1 R A 1
3.4 FRREE

I Pl 3k K E A SR 5 0 T o 4 & TR )
o, BRGSO IR MO, R — e R
RN UL B AR TR, 51 R KRR

NH;+H,0

BRI SRR, R R ORI RS,
Wﬁ&ﬁﬁ%%mWM%é%%EUE#ﬁﬁﬁﬁ
VTR R SRR M R

XIAO ZEPOLLE B ML, S BhIER: /e
ffi IEEERR DU 21 ( TEOS ) Jiiky Hie B s im, 4%
Ja K9 TEOS %5 35 i 3% B i A\ 2 F/K 28 5%
3 R P DL R OK A TR W 2L B
LERIY Si0,, FHERKBEA L T SL BB K MO,
T2 3 A Y 5 BE A A i AR P iE IR A K
WEmE (K 10a) .

»mi:»?‘i/mxj

Nozzle
AtOle

water
droplets P -
:l: ‘

o0 Water Top view
+ self-assembl Evaporation __ Fluorosilanization
h T bd —* _ Slippery lubricant-infused
Spraymg and Side view breath figure patterns
condensation

Substrate EHC spraying

«<

Ultra-sonication

Microdroplets self-assembly

l’pe \’

Dy
IQIZ 91110,

Ant1 -fouling surface

EHC A #RIZ; PEHC HZFLHMPURIZ; SHP NlB/KZILHEHRE
Bl 10 HECESHY Sio, fil& /R (a) POy S Ipu EUE Mt R IETE USRI (b) B i 2L s i 2 1 i

FaREE (o) P

i R R (d) 1)

Fig. 10 Schematic diagram of preparation of interconnected structure SiO, (a)P®”); Schematic diagram of smooth surface
formation based on respiration pattern (b)*!); Schematic diagram of porous electroheated coating (©)P?; Schematic
diagram of anti-fouling and super-slippery surface construction process (d)*™

ZHANGP 7 3 35 3 M b 38 o P g [ 98 B8 T
ELA HH B 5% 0 L R G K T R I P, SR JE e R
TR 8 0075 325 )Y 3 ) ) 4 T R . PRI R AR
3 (BFPs ) Ho (LB RE &K e b 700 VA 161 2 A 36 Y

P e, SRS EA S A BTSRRI E S
%E(EwwoLmémewmn%A%%%
2 R A 3T HES S L, B fEL
rrE AR, 1930 2L iR 2 (SEHC) (&



© 86 A% 4m 4 T FINE CHEMICALS

41 4%

10c) , HATEER A TRk ., SHIMURA “557
FNER B it 7 — Bl i B s 2R, I3 A e R
BRI I R PRI SRS (HCF ) L2, Wil A
FERFES ST AR (PCF ), ) HLRE T 9 I
Jit3%| o-PCF (¥ 10d) . 5 HCF F{miAfitk, PCF
LA TN T FR L BTN B B V5 i o TRy Y

DASREAR IR N JEIE , i i WP PRI A 30 T 2 LA
2R — P R S e ot L A7 e P Ak B 7 — 1
SERETN & R IRIE, AT T B A vk

ST LR JURR 7 Al I T, AR SORF S ZE ]
MBI PC R R BEATXE LY, TR AR A K T 1) AT
TR, FRmE 1 PR,

1 A5 B R A TR RS B
Table 1 Overview of preparation strategy of biomimetic super-slippery surfaces
il 45 SR 8 Jr B KK % ) Sk
W AR AT WA, TTRE SRS 5T 20 e b F AL B T 2 ARG & (301
WAL R TR, B MER LT 7 FAAL 25 0 A 3R 5 BT AL 2 SR B F R R e by gy B
Tk
AT R 20 e P R A B 2 inh 19 249 S0P AT 0 — B PR E (32]
£ 2 o 33k 3¢
VBT B TS0 T 43 IS I T i e G VA AR B 2 1 3 0 [39-43]
K PR | A XA R L SHAMI RS, B, ke [44-47]
BRI, PR IR PR BR 1 K BT U v
WP T RRAS . GEIETE XA HLER . RA WML, X 5 RS A0 [50-53]

L PR B B

4 MEBFREHSINEENH

A5 A R Ve 2 T DR e e L IR B R TR, TR
A Gy fE R W = e R AR K
YR KFEWE . BT . TR R . B vk A4
SR B ) R A R R . KB, AT
s AR R Tl B RS S8k A b B R
EIRASIAEE A, S X e BR A S R G R
By, BB, WP ARE) TR MR AT . &
SRR 057 A B I AUK (B s . ERT, R
T 457 A R PR Kz T Sk 3 K 40 B B AL T B AR 5
], RV A Al 2 T ) O T YRR S T 3 2 1) Vi) Y i
2, T A S A S ST, % ORI R
ARARFE T 2 B HEHT, PR 0 T Ak a2 3 a0 i S BT
IKITE

KR FWETTH, KAz, BhTiEE
AR A AN A SR 1S L Tl K 28 0 7 R T 4
MABETG Y dt— AL, A3t A4 b S B R
[ A 82 ) K IR AL o L AR VR ik 18 it A B
A PN B L X, BB ) B 0 0k S R R A A A7 1
TR RA M . I, BHFA G AR 3T 24+
AL KSR fapL, e Hrp, i il £ 4
2 1 ISR 7K OB 9T 2 AR5 B0 e 28 SR T
R T 2R T P9 T 1 Y A8 B R AR K, S5 i T AR
RIS /N . FKERE S, MU E R SR
GRS Y U R O, AR~ R AN E
JrtikadE, MR K

TEBG IR , ARSI, BORHS SRR i
fiuh 5 = A SONE 22 A R BER B RE T, Xoff 2
PR D BE R RHE A ST BT, IR, i R i 4k
HEEA S = I RERRL AT I (e PR RE ,  HE A LA A7
A B AR X FHAT, # AR SR
BRI S e B . BRI . A5 i)
FRIZELTS, Hoh, WET 2R AR, 6
T, RRAT AR EEOR

IR, ERZEIREE R A TR, SXHERIREE
RIS, HAES e, 2K EHBIE
Ve, PRI, &Rl R By I vopt i B SCIE L. 3
SRR, A2 ST )R I 2 TR IR T RE W) TR
G T JE RS S S T R B i, DR B
ZANFERAR R, B — Bl B A LSRR PR A
AR s £ 9 T 4 282 e 0 S22 1200,

TERGR BT, LA, T8 08 7 IR OR
HIREEH, Bloe K O & T V2 D Re e %,
TR T 2 T -5 P 0 7 A PR 1) )
AT SEBLAE SN FERIECE X F bR 0 s A5 48R4, X
R 42 T VR T 125 i ) RS R 9 % TR A 8 AR
P S U R B BRI Ty, NSk 1R
WEA Gz T % H AT, BHIEA R Eadid g
R RERIDGTE S A D IO IR 47 2 T 9
RIS, ST D WS I, B0 AT 7R R T 5 5
ST T O TSN, R D) T LA 3k B 44
YRR,

TERFE VKT T, 15 2 BERIBO 78 20 2R 52 h R



513 s EE, SR SRR TR RUR R0 A R TR T ST R <87

BB ZEOKRMERT, Ik, JT R B4 kIR ETE T RE
M2 T AR EEE L. HAl, REP5THE
TP Rk K 0, AHJETENR R R BUE A 5 440 Tl
B K FE TR Ty A LR WG VR BE , DB G /K P RE R AL 2=
SIMNIENZS DK, T T 2 TR T R AR 2 2, T AR vk
TE MR R T I, BRI VK I B 1

FURT, 7 A= BT BB 64 P el bR e )3
{EULTi s —2E Bk, fln. BIIRZES THE, N
SR VR R WA E PN A, TS B T BRSNS |
WAL 25 Rl A R SR U 2 S R AE & 15

P AL PR TE N B IR, A s B 45
BE, (A FIR S W BRI, 51k KRG Y3
TR SLIARAY B DhAE s a9 7K 25 W
LT rR, ORELRE S5 56 i 41 Bt ) B 20 ) A A AR K
FWBTYLy, XA RE s SECEN AR, NI,
ARG SN AR MRS S R s Bk . DR A2 1 L
T LA Fa T REA R B (I M Ak, DLy R
TEAS U Y o

AR SCONS A A 5 07 £ o e 3 I ) AR 5 3C
BRIEAT T ELEL,, NER 2 R,

F2 DA RN A
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