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Abstract

Stimuli-responsive wettability means that the surface wettability can vary with environmental
stimuli such as temperature, solvent, electric field, pH or light. Due to the special properties, sur-
faces with stimuli-responsive wettability have great prospects in chemical engineering, medical
treatment and agriculture. In this article, we summarize the research progress on surfaces with
stimuli-responsive wettability.
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Figure 1. (a) Young’s model; (b) Wenzel’s model; (c) Cassie’s model [1]
1. (a) Young’s #28; (b) Wenzel #£8!; (c) Cassie-Baxter #28![1]
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P52 958 . 1944 4 Cassie A Baxter #2 H T Cassie-Baxter S84 (F&] 1(c)), W\ AR HAE [ 44 THEE i i
TR Efi, BRI S RIERERAR S S 2.
3. ShFERIB B 4 EE R
3.1. BRI

A. Ahuja F21{E A S AWM L, @ HPORET R AR S S 2 [ E 1S3 BEE
PO RN et SR VA e R ] PR e (T = e 2 N i R S A 1 = O S = T a2 i el 2 N e et
B K M AT B A FEAR (2] SEEG2E B T B LR BN L E R0 H T A4 A% ) B AR (A K ET) . TETR
RET, XERMmMBI L EIE 15070 M A, Eim LR, g3 W TGRS B KIRES AR,
TRAR B il A mT DA 21 30° LA (1 2).

3.2. SRR

TR RS P ) L S R A R A R A S PO 5 ) B LA ) ey 2 P PO A 2 3 T, R SR T AT
SRR BRI AT, AR TR A TR PR RCR ) ik AT WA B 2, AR A X R AR O .
T AE B LR 1K B A (AL o iR KRR T H BT AR i, PA TiO, L AR AT LA Si
NFERAR -

3.2.1. YA TiO, AEERFTE

TiO, A A e Ih R Rl RIHOGEAFEHE SRRt CER M EmME) . 268 TIo, 1)
JBR, CAAVFZAEMITERS &R TiO, R, HAT7E UV RIS 2 28008 N vt 2 90 e it
IKPERGE SRR . ARG T, BTG g SR N E R A 0L, 5K FAES) 1% F
E, DAEL TiO, MR TH KSR /K P3RS 1 BRI & . BB, RN N ARES, RS it
TEBEDRE N IZE RS AT, BEJG, R E B2 G R A 12] [3].

i Caputo G55 [418F 50 K I TiO, MR-t HAT 725 ARG RIS T 1w A5 Biam P, ERFZE 10 h (EE450
ISR, 42K TiO, MR dh S5 Ik R PR F6 28 . Wang D5 (5138 e 38 784 o A% 480 A s BH B S8 A6 Ao 1)
HAEBARM &M AA R IR S ST RETEEAE, 24wkl S5, HR M) TiOy/Ti 49K 45X
T 2R REUE BT . X LB R A TR K LB YR AT PR T, [FIE SEELIE R P T ) 4 F0
TG 1T )45 B8 J[5]. Zhang M5 [6 i i & G AR DR VA I £ 1) B B 458 B B il TiO/SWNT
WRIZAERIN RN, WRJZRHER I v DGR SO R . g s UV RS RIE, Rk =
/NF S mN/m BRI DAYEAR [F] 003 23R T _E DLSE A AH I PR AAAE, BlE UV RIS, ik
T R I AR IR R PE 6] (] 3).

B W sov

Figure 2. Droplet of octanol on a 2-pm-pitch nanonail
substrate before and after the application of 50 V [2]

2. [B3E4 2 um MZARST R M L
(50 V)RG5l A 2]
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Figure 3. Wettability tuning of the TiO,/SWNT coating using UV irradiation. (a) Contact angles for various liquids, includ-
ing hexadecane, 40% ethanol, 11% ethanol, glycerol, and water as a function of UV irradiation time. Windows I-VI corres-
pond to the surface states in which a liquid pair can be distinguished by complete converse wetting behavior on the coating
surface. (b) Wetting behavior of liquid pairs on the coating with surface wetting states corresponding to windows I-VI in (A).
I: Superphobic to both hexadecane (colored with Oil Red O) and 40% ethanol (dyed with methylene blue). II: Superphilic to
hexadecane while superphobic to 40% ethanol. III: Superphilic to 40% ethanol while superphobic to 11% ethanol (dyed with
methyl violet). IV: Superphilic to 11% ethanol while superphobic to glycerol (dyed with metanil yellow). V: Superphilic to
glycerol while superphobic to water (methylene blue and metanil yellow were dissolved together in water to get a light green
color). VI: Superphilic to both glycerol and water [6]

3. ESMEERST TR TiIO/SWNT REHNEIEM T, (a) HFMREEE IR 40%NTE. 11%NCE. Him
FAORYIEMA 0 5 UV RETEIRIX R. (b) MR T(2)PEME I-VI FRGERIEIESEITA. 11 M+73RELR)F 40%
B (EREERE)MEHZBIKNE; [ MHAREEBFOKTE, Mxt 0%HCBEEBHKTS; 1M: X 40%H)
CEE2BFKT, MX 11%HMCERERRE)ZBIVKE; V: X 1% ZE2BFOKAE, R H B8Rk
(RERRERE); V: MHMZEFEKT, ENXKZ2HRASEREEMERR—ZATKERER); VI: JHHK
7k 2 BFEIKTS[6]

3.2.2. KL Si AERKHRE

Kim TLAF[710FFE T G420 21 7 v il 1) 2L R By P AR /K PR R SR IR, S ik 4 3 v 2
DTAE G, T LAIRAS EAT SR A e sk B RV R T, B AR, T DL R K R A s
K. T REEEEINET, REM AL R T HAOK0 B RN, 2R RIMAR 7, S30E
WM B B K 2 A sk [ 7] (] 4)

Lei J.A5[8]LL Si0, B ALK, ¥ BA St R EHE R 1 Si0, Bl B AR B, £
JBRE BN S8 1ok 7 VAR 22 SR AG T Si0, dhokL, w1 E A RS FLHESI I R B A7 S5 44 (Inverse Opal) (14
5)e ZRMCFPITVESIAS I R B A AR A E W, LR RT th UV RS E IR E TR R[], 7E UV R,
RMKH e A 2 1218 A4, R4 ARGIRET, KE B AR E N 140.8 £ 41(H 6).

3.3. pH %I

PMESE[917E B R @ 2 2 H 41 2(LBL) 77 UM i 2 AT — e MRS O fan 2 & S5 F 1) SiO, e,
2200 B Re B A I E SR 2 THT 5 NI U3 (A1, TR A4 07 1) R AR B T B ((BMA) - SR TN A TR 2 £
MR(HEMA)-FEE PTG IR-2-(— 57 I 25 2) CBR(DPAEMA) ) = BUR &) (K PAEMA 519 U2 B R R A5
B V7 BIFEREE(E 7). %R pH EREHIRE], el A BE PH AR K RIS SR 5K 8).
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Figure 4. Image of super-repellent surface (4 in.wafer) etched for 80 min. The
nine rectangular patches were exposed to deep UV through a SUS mask [7]

4. £ 80 min ZITHALIR/EHY Si R (4 F~1) LAYIK. i HHIRE, 7E SUS
FHEE UV B RAEEMER, KERREAREE UV THES(7]

Figure 5. The micro structure of Inverse Opal [8]

E 5. RERAMYLE(8]

140.8° 121.8°

Figure 6. Contact angle of the irradiation with UV light and natural light [8]
6. £ UV RET5 BRI THOEM A (8]
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Figure 7. Graft chain construction of “V” type [9]
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Figure 8. Change in contact angle with pH [9]
8. ¥ FARE pH ERYZEIL[9]

3.4. BRI

3.4.1. BRAEKER

T 5 T S A5 TR M1 (PNTP A Amn) EL A RS 0 A4y 7 1, et 300 P A 428, i M I L T AR J3E (LCS T)
SEILIN T A S 207 A U A A AT R (1] 9), MTTAEAD R 2 BLR BK M BB 284 . fitt, Lei
JA5[8], it RIS R IR T E AL E S /7%, ¥4 PNIPAAmM HERTE B A — & R MORLRS B (e 3L |,
W13 7 H A H B AR R T, ATAE 20°C Y0 F Y SR GK Y R AT AR . S RS R 3
T A T P % T 2 T S B i £ 0° 1) 150° PO IR R 57 /K 1) T BB B /K O P 3 28 £ (1] 10)6

3.4.2. B2HiE

Lei J.55[8], IR AN RERE B — e MRS B R KR b, Wl SR, ERE N sk EE
TRBARKEMEINGKME, EERT, KR REARKENEDEKEWE 1), BRI
TREE MR HEVE A, M 3R T AT S IR TR /K 28] v R 215 /K P BT T P AR A (] 12))
3.5. BFXH

LR, Yang JEE[101K BT HLA ML AR ) 25 1 HUiii A2 e ny sl nl W iy v et 88 2 H 235 DR
TPFRAE SRR SN P B B F Py S LB ) ) I, A5 B I D e R R R T . R
T By M 5 2 AR R T VU ARG PR RO IR B[ 10] . JEIT 22 )2 58 FEARIFE AP I3 25 T A0 TR A2 8t i 4 i 3 THI 24 3
NI FRAS T B3R . 383 PFO 1 DYS BHES T 2 (M ESL B 725 3, (PDDA/PSS), s £ /2 IR
PERT LRI )35 22 5 I AR R R SE e, B SE A AT (5] 13).
3.6. BiIBiES

WismiFs T TR R AT E ., fh2n. BE RS R, ORI s . Bl
AARRMERTE TR 2 Grigoryev AZE[ 113t AT REIZ i F2 0], K i sk AR 4 By B S0 AR 2 il 2% 1 T35
BAARCKK/ANEERIENE BB A SR L Ni RS AR A 0 88 in 2 2371 15 21 B i i ACIRZS 2172
Mg SR 11] (B 14). X ESREPERET B — 4EBENLIES AT D= A2 B — @ MUMR FE ROk R T, 7]
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Figure 10. Change of contact angle of water under changing temperature [8]
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Figure 11. Schematic diagram of polycaprolactone at different temperatures [8]
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Figure 12. Change in contact angle of water at different temperatures [8]
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Figure 13. Hexadecane droplets on the (PDDA/PSS), 5 multilayer coor-
dinated with PFO and DYS anions, respectively [10]
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Figure 14. Magnetically induced nonwetting-to-wetting
transition [11]
14. ZHBHERT Ni KETEH, BPUEMET
JEE M 11]

R EIL Cassie-Baxter KA HI 2 A A BAT AR I AOSE . ORI, IXLEREHL 2> IC A WA E BCET AN 7K
ST WO A PR 7, BRI, BAT AP Ni flET ek 1 Ot i 1 5 D AR N 25 il s, AR
P8 JLAAT 1 P2 53 T B ) R AR [ S R PO e 22

3.7. SEFEFHRE

Zhu X ZE[ 128 H40 r R A Ml @ UE B TRk, R4 -COOH. -CO FIH & AH K
M, DAk mimEE e, MWimfSESEmhEm; BE 1H, 1H, 2H, 2H-4 5280 BRI 15 28Rl 1 1
FM o IXPEI I A5 AR S B T PR 3R T FRUA A 38 8 A T T S B 6 o R S5 TR S 2 T A T Tk e AR [ 12]
(1 15),  [RI RGP T LA R g Jh P A8 Rl e B s M () 16). R 1.25 min B ] SZE 429 VE
PEFEAR, 5 min SEILAFRRE ML AR . AL, B AR 00 ARG PR I R BRI R T AT “HUBRT” KIS i A
T BT IH 2 T A2 B SR AR T, AR 5L Ae 3R TR EL A m s AT TR ARG B )3, 7R AR 2 B R AR
e PRIV AE L F AR A

3.8. REAMSFSHEERET

FEH ) LA A4 AL X A VB A AR KB, EH Uk, T3 SO 2R T ) LART S 3 ke eXe A8 A Rk 1) 3
B3],

3.8.1. Si XM

R Liu Y55 [ 1416 78 5 B AT 30 32 ek 20 T ) 8 R SR | FL R T R it o I i B AT AR 98 1 ik
BB BB 2 T2, 7SI 1) _EAE BN LTS5 o PRI E] L P22 VA VB B A0 . At S 56
SRAFEE, BSOS RPRHIR S R 7 A 2 RO, TR Si R AR . S I AR A M ) R i LT
R, BT ST P 28 P T R B A 14 X IO IE LA BT R T B AT N 1 BT SR AL
AR . R, IR AT R R A B AR A AL BN (R], RSB R R IS5, ST S R
SRR G AR IR 15].

3.8.2. BREELLH

Choi W.Z5[ 16K EL A U1 45 44) () SR B 47 SUAE 55 58 56 RS 2 RE S UBE (POSS) I SAR B i T R i
1SR A G R, B R AU AR, R )48 B B e i SR nT i A H B R
HAFAHE[16].
3.8.3. SERK

SBRE P RCE B SRR, AL SRR SR R 1 B HE M R. BRE,
Aulin C.Z5[ 17185 B 25 A VR TR AL AP 4 R YK EF SR K Uk, #1146 T 9K 4 R 2 1L
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Figure 15. (a) The influence of plasma processing time on the
oleophobicity of the surface with hexadecane; (b) rapidly switch-
able oil wettability of the structured Ag surface with hexadecane
can be achieved by the alternation of plasma treatment and surface
fluorination [12]
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Figure 16. Schematic illustration showing the method for achieving switchable wettability and adhesion
transition to oil droplets [12]

16. FR1SHE AT VIR R B R TN G AN R EE(12]

B A S, BT LRI AR RS S5 0, A A Z5 B A 2 e A )2 R 2 T R P TR 28
S 2 T NI R TR 5K A7 VA G B BRI AT N ke R B R e . A, S X AR T £ 1 AR B
FETH 25 R4 R 5 AN K 4T 48 R 00 SO BE VR B8, SeBIL 1 R R T 1) e AR e 2 1) P v 3 v T 4
AA[17].
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