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Abstract

The slippery liquid infused porous surface, which mimics the structure of Nepenthes, has a wide
range of application in the field of self-cleaning, anti-bacterial and drag reduction. In this paper,
the recent research process on the application of slippery liquid infused porous surface and their
development prospects are reviewed.
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1. 5|8

O )4 U P BE AN, A5 T BB R R T IREE IS A R O TRy . MR R,
K% 1) Joanna Aizenberg M HZH A 7E 2011 S IR T VAR EEE: 284 2 AL B iy R 1M (slippery liquid infused
porous surface, SLIPS) (LA T fIFR Ay i R ) IS [ 1] @R IA R TEEAKRIKS - %z, s
TEFRAN G5 K e & SR MRS e . L HAS A 3 51 M - R THI[ 1] %R T RE A4k 2
BORARPTIRIE, SILH T N A R A . I 2R I N BRI T AR TR AR, el T
5401 ) BEE ). [EIRS, RS AR B8 B 25 AT A dr ORI & X e s HAE
W2 U AN A T2 BN AT R ARSCTRIEN R TR R I B R IE AR SR & 0T, TERERR T IR ORI
TR AL &SSO S kR, FF0 HARSR I R kAT T .

2. BEREREEEN

Joanna Aizenberg [ 1]/ 45 | 1418 HE I 2% [HI BT 7 1008 1) — K 2% A
1) TR AL S 35 1 I P A AR ZE B
2) AR REIRIE R RL,  H 5 R 18] A2 21 R0 7 b 0K T A M 5 25 i 2 T F 4 2% 5

3) EER S AR B AR .

WA 1) 7 BERE A oK BN OK G0 R RE RS 45 74, 2 vy bL 3 AR DA IS 0 22 i 5 T 3 VR ) ) A 2
AN TR 2) WREEIE MRS E S RITARK, — MO AR R, FOVHIAER
PEAG, AL22 8 s, 2R SRIRAE R /N A, REBEE BRI 3R I iofe e i 2

PR Y R 7 v KB AT A NP —— 1 B PR R & AL, 55— s B 413 2]8k
iR BIER[3] [4155, FEIREHIBANBCK/AIK D TiO, SiO, Z5ih LA IE AN g5 M, 2 Ja S 78 v v 15
MR, X —RIEMRA R U MEIRETER . KN, BB S & IR EN R, 3 K07
N R AR I R B I 20 [S]. FTEN[6] %5 FBpit i i, FRIBniia e s e ol R, x—RK07
AR BRI R TR 2 St i M, M.

3. BARAEBRSOEHNA

H T A I R 0 E R, AR T EUK R T B 5 K LAl ([ - X Cassie-Baxter RA, HHY
R THT P B0 O 8 o= A D B R ) T AR A AN 5 [ A 5 M) EL R e, TR T R IR KDV - IR S
R R, NF MR B RETE s, [ i B L BRI, Befs Ay
T IER TG HRGE . 53— J7 T, IR AN S AR 2 B R AR, oAy DAHE R i a5
B, NEERZHITRY, B2 TR RER .
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FE S8R KA RE T A SR PR PR, THDOHEC 3 T RE VRO I B R =05, oV AT A R R 4
1Ml Nan Wang %6 [7] AN E A IE -T2 1, SEORURRY, HERTERHE A LB b . O S nnrdE S5
T RE VB FIRE ,  [F)ISFSEAIE W1 AN R0 A8 T 3R T 0 3 Ik B2 5 18 3h & R BB, T S AR
FIZRM RS H EeE A TLR@E 1). Yang Wang 5[] VA i -BE IR AL 4K & & 44 k] 38 TH A4 i&
R 454 o SIZIRUE B AN 2 R AR S5 R VA I & K AR S ANV T /K R 28 I, B RETE BB M 3R T IR T 17K
T -

/ARG K A S AR T, KIS R 5 7 AR K I HER T SR & 1 ek, PRI
ZHEAE . Charpentier 55[9] 611 14 b ) FH B T R T R/ /K IG 17 A, S8 3 BH -5 35 188 (1) AN 540
FHEG, T T BT HUABMIm) PRI, BRIRES/KIG MU 1 18 £ MR P kKSR
(O JERIE T, BRI [ A B e B — A ] 5 A i, BV 3R TR R s 4] 1 B R AR B 1~ S5 45 88 1 B8
LR ik, MM ZESE 1 KI5 T B

4. BEREENEREY) TER A
A G0 /19 S 192 i TR 2 36 4 B R £ 2 T S 4 48 1 SKBAI B i, (LR

AV 7R FEE 2 B I (B RT A T PRI, (A B R AR IR D g5 5 170 il B A 2 R AT R AT 00 A BB A 38 1 )
PR g ke A 3 T2 240 T 70 A 00 285 PR B0 Jo 3 A o 5 o T B R 8 A S Bk TR AR A A
BEAT T SN 75 ZOL RIS, BN A 2 AR, JIF R AR —E 3t BiIgE
T U e B AR AR MUK P, /N B 0 (R 5 0 A T BB SR TE AR B I 1 R E M R R 55
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Figure 1. Contact angles of 50 mL droplets on SLIPS. (a) Hexane (y = 18.6 mNm ', m =
0.032 g), (b) Kerosene (y = 24.5 mNm ', m = 0.041 g), (c) Water (y = 72.0 mNm ', m =
0.050 g), (d) Coffee (y = ~45.0 mNm ', m = 0.051 g). The droplets slide smoothly without
wetting the surface, the sample tilt angle is 5°, (¢) Schematic diagram of the SLIPS structure,

(f) The relationship between kinematic viscosity and sliding speed at 25°C [7]

B 1. 50 mL /&S EBBREAEMA. (1) ECK(=18.6 mNm ', m=0.032 g), (b) #
S(y=24.5mNm ', m=0.041 g), (c) 7K(y=72.0 mNm ', m = 0.050 g), (d) WIHE(y =~45.0
mNm™', m=0.051 g). ¥@HfAE 5°F, RHEBBRBHATZERA, (o) BBRA
HHREE, () 7 25 CRIEEE SEREE X AR(7)]
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Epstein ¢ JLIAIBA[10]556HE 70 7 R MKW RE A IR e, BIFRIRI 1+
B AR, (A MU E TR R B, Tk TORE S HIY B v (R RE, IR B 7B ACR .
Peng Wang 55 N[11RGWFFL T OKEEH . PUKEH L AN E & SR T BRI, IEW T 5 515k
FELART G2 I OK 0 S5 AE AR 2R T BEAA T L B A AR R, IR 0 U 7T 1 E S A KR 58 i R
TPTEERE ), BT /KRBT AEAE, BRI M T eI PR AR 3R T, AAIMTIS 2 7 B AP
B H B E 2 Fror).

5. BRRE LRk AT AR s

TEERISEE T, KB KA DL — S oki IR EDD . R AE N A%, e ISR ez A K 7
fn B2 S AR UKRLIE 3 il — B Se BE UK o AT g P 28OS R B /K PR AE N B S G i 2k, X ek
Re S M BE PRARUKRL M s (B2, fEmRMEETS, KEVKSTZR, XECHIREE ) SO 5 51 s A% 1)
HERR[12], AT SE0E 7 OKVR IR0 o 8 3 1T BH T AR T A ICKDRS B2 S AU A3 AR P, — D7 TR P
IR A K AR RIS, 53— J7 TH Re 8 9D &2k A LAEMII IS, AR kb T UK . AT
BEEAIS 1 ORAE e i BE A N AR BRI R, 4208 1 OKIR B G HOESE, AT BebAZ AN 1977 B 26 9 7 T ORAIE T BLOK R
FIRCR -

Yong Han Yeong A H: B[ 1218 FHEOGHT EDVEAE 55 v R 1A 1E A RE <544, (8 F 815 4E PDMS |E
il BT R o 23 AW IE 7 AN [R5 5 S AN [R5 55 B0 T Yot T R T 2 T 977 UK VR R R s ) o S5 3R B,
[FIEROK ARG FE T, TV & e, BrasokYERE LT . 5B PR PDMS #EAHLL, WInT 15
wt. Yol FETE VT )RR T R T R TR 20 22% K J1E RE R B vk P . AR, T T &G FE S (1000 cps), BT UK RE
R, G ARG

Rykaczewski [ 13 ]38 85/ 7 55 AR R R H 8, i 2 0 O0UZ 3R Bz B 0% (] B 70 W 2500 RN 6V 1) D 2
Wit T RN BRI R B R . WRES A ETWE, BEANZ BB KEE, TERITEIR
PMEVE TN B R JE e o b )= A i /K TS 38 1 FRAIC UK vt 2B P A8 PR R, (3G I R K i /e
g I W VA s 4RI IR R B R RIS E R T ALBRN , N ES5 M B 3 7 W A B R, S
UKVRAF LAR AL T K

20 20
I 3days 184 3 days
164 “Zza 10 days 164 W74 10 days
144
o O
L On
= 0. 3
3 @)
0.3

Bare aluminum SLIPS Bare aluminum SLIPS
(@) (b)

Figure 2. Surface algae coverage after 3 days and 10 days of untreated aluminum plate and treated SLIPS aluminum plate
soaked with culture liquid, (a) static environment, (b) dynamic environment [11]

E 2. RAEBIBNEZBBERABHRAERE 3 XA 10 REREEEBRE, (2 BSHE, (b) SSHE11]
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Philseok Kim %[ 14F] H HAL 2T BNEAE AR SR TR 2 1M R, X UK A IR B 4T T WAL,
A1 7S T 7K ZE AR AE B S R A BT BOROR R BT R BN 42, AR r:

2

24sin’ ﬁAy(cosﬁ —cos6,)
71',0(1 cos’ @, ) 2+cosb, gsina
=0

A HR

Horh o, FoRWEHRIRTEES . 0, TR I RIR AT, y RN IR IIK 1, o FoRHER KM, A, &
AN AR e o R RT DR A A BN, VR AR B AR AU N o YRR AE 1 R S5 VKT A D 2 WO R
V&, WAL TE ORI % o TR S5 KRNI T, BTl R, i R b ah e g
W 2 ELARRVE IS, AR SRR R (AL 3 ).

BRERAEETPHNA

FIREENATT ST 88 B, IR ) 2 . BARRIRELS I LE R, H
SEAE T PRISRE T IRA R B LA A TR G N . ¥ SR E B, HERESER SRS
IS S APV PSS & i E R SR . SEIGER B, R 3 I8 T <o 2 (0 6] B i A1 K J A 00 410 1 2 g
15 95% AL, 25 A U R AT TR E T RELE 3 N R PR RRE s A 2, AR AL, A
SRVRGIR, A W 13 B

AT AR IR e N T AR FRTT o ANEVELT4ESR B . DRI/, AR S 400 A 20 40 7 1
A Z AL B T AR E T A, — AR BRI ZYG L BT IR R AR 2 AN I A 23R4T
57, HA 2R R ST RAE L. MR B8 T S — 2R 50 5 A i fd R 1) I ROE
Leslie &5 [ 15177 QU AR H R B w2 1 M. T MR VR T, TR 2 T A 06 3 e 1L A 15 1ML A8 B 2 () ) e
fid, 32T R G ANV R LT 4R SR R AR AR AR o (LR SO TR 5 V2 3 R RE R T2 DATRE B SR N T
LR, AR ) O TR b oA v B AR, — B R R K 25, IR BN & RN E W)
WMz Ab, FHMERRES S IMRIEA 2 EE AR . Shuaishuai Yuan %5[16]iHit R AWE LA
o3 AT AR T, AEARARSRER T, TR AR AR TR A RAEE, MR ANEYE LT 4R P I
R TR T 96% (W1l 4 Fim).

initial cooling frozen heating
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Figure 3. Simulates icing and deicing at 60% humidity and —10°C [14]
& 3. RBUKFZRLFHRAIEIE (60%2E, —10°C) [14]
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Figure 4. Environmental scanning electron micrographs (a) SIBS, (b) FTWS, (c¢)
FLIWS after 30-minute PRP breeding, (d) Number of platelet attachments [16]

& 4. IR ERE (a) SIBS, (b) FTWS, (c) 30 53§ PRP #3E /51 FLIWS,
(d) Mm/hiRBIER(16]

7. BEREERS RN A

R B S TR I A v LRSI ARE N, KRR AN TR AR & S K i
L R LA, Solomon S $E HUR A M AR U BTG, MR EA W SL NN E
17> T IR IREAT B IT B BEAE L P 7 ez R A% Seosi L= B, i R T AN AT LB A R4 (R
R, 34 RE IR S BR B B TE 55 A TS G S SE FE R AT RENE . Solomon & SR EEHIFTT 17 2 Rk FHL

JRF[17]:
2
(1_DR)1=ﬁ=1+ﬁ[&_1j_252 {ilj
Ap R\ 1y R™

Hrb, DR OHIEARHIE L, AR AWIMEHESIE J1, AP NABIR R SOE )5 HESIE 1, 6 ol
RN TRy AT RARR LA IR L, op IR MR L, R ONEIEAR . R
JEI AN TETE AR TS R, %3 YR 1 2R T 1A 9 FEL 70 RSCR AT T ol 285 P 5 A e 44 14 286 P52 B A Bl I
B, 2 EBOR, BB AR [12].

8. ERREERTEARITENINA

HERI S TR A . RO B RPN, B, AL MOk
WE AT, SRR A Z RS, — A U, — R B R, R — A WA
SR AERHOE AL RATRERIRA SOk, At A PR IOB e 1 TR LB BOR
AU BB AR18]:

0.5

n, =(n§(l—f)+nff)
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Horr, n MAREHERITH R, n RRTITHE, o AQARBRITH R, ACRERER T, BN
SRR . AT LLE H, UIE RN TN FR, 25 AR A A E] 100%, R R B LU DY 4y 2
— VKBRS EL I A L R AT S S Dy s AR R SR T S 2 B P T R

Nicolas Vogel %[ 197138 ik # J2 B AR [ 38— S8 Ah ik JUR A4 8 22 SRR 485 40, S8 S0 B 2 — A Ak
RE TR A R B R, B AAS BIRR R I R T . BRI CRIE T 3R 1 1 4% 1m) R ok 2 R e
T I P oK AR K/, R T R RE G, AT IR B, TERURL /N 415 GKET,
LIBELE SR 3 ] WG BB e 7@ RS . U PR ACBURL /N A 225 YRR 140 4K, EHER
FE 4] DG K 21 A0 Bl e T B B, 8 835 R BB (1] 5 FTR)

SeimeiShiratori 55[ 191381 )2 )2 B 41280555l 2% 1 Ok IR 45 44 1) 22 FLER TR« )5 far Pt 2850 1) i 7K 3R
T i S AN FETE R I, SR R HUK R A R A E s IR, L 1.23, 538
B % e A B A LG, I R MEE R R T 97%, I H LR 55 57 vk R SRR

PR B M SRR ) SO T 0 S VR AR AR TE A s — @ 2 )3, I B3 AR
DB AT DU RE SR W I RF AR R A . Xi Xiao M FLFIBA[20145 £ FLEF 5 (TEFLON) Z 1A' PDMS
ERE MG T BA ARG R, EARMNISRAREREMER T, ZEERINIREES
WO R AE DR, NI LR I KN FEGERIAR RN, R RE YRt PR, Rk L kaE, 76
SERTRORA RS, FLBRAE /IS, L S 2 B i 1) [R] I SRAS I R e

a5 (1 R, R KER 2 BIAN R 0 E . 5B ORI, EREEEa T, IR
TEAS S TEKME . KT BRI ARAER T B I )P 058 S AN B Rl R /KR R sz, K1k 45 R B B 28 M
FHHE M TEREEER . Peng Wang 55 N[5 ]38 B 55 Tl 3¢ B M 125 7R g S T, e 42 1) FEg e v o 8 R 4 D JEC &5
FIR/N, IISRTHE & K FIEER . SEIR M, UG FIBERTE/K T IE R LUA S 98.9%, JFH.
Bty )40 B R T DAL AR B2 g K R R R R 2R
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Figure 5. Light transmittance and lyophobic properties of different colloidal template substrates. (a) The SEM image
shows that the single-layer structure that can be constructed has a minimum of 140 nm (the colloid size is shown in the
upper left corner). All scales are 500 nm. (b) Optical properties of a glass sheet covered with a monolayer film in the
dry (black line) and lubricated (red line) states. After the film structure size is less than 415 nm, the light transmittance
begins to increase. With the feature sizes changed to 225 nm and 140 nm monolayer structures, the light transmittance
was enhanced over the entire visible spectrum (see inset) [19]

5. FEIFRARR TR RAIE L EMETRMEE . (2) SEM EMRFREART READIER B B L5405 /N 7 140 nm (XA
RIEREZEZLERA). FRAMELHIRERZ 500 nm. (b) A FRELMEBALRETHERREESHNER
B, SEREMRTNT 415 nm FIESEFIAEE. FEFFERTER 225 nm # 140 nm B R L5#,
BRREREANAIILE TS ENER(WAREE) [19]
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9. BEREAEHBABHNA

EETE 2 T L AR I . KA A [ AR R T B2 A WAL H 2 7 RIS, ARV BB AR AR it »
FROIR VA Bt A B & RAOE T AR B Ly 2 — R EBJ L2 —. A, REESEREEE S
BAERFBO A 3 R DI, RO R P i AR BRIV 170 0 22, R 2R T T A 0 i Sk 1 v
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