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A highly stretchable and robust non-fluorinated superhydrophobic
Interfaces 2018, 10, 10587-10597
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2 ol glojA, B4 AEe 8AE IO TAES T3 3] 98] AFeE B4 dgAE HEF
=Yool o] E(perfluorooctyl acrylate), HEZF e =3 dolad# o] E (perfluoroheptyl acrylate), ¥
SFewd ol ol E(perfluorohexyl acrylate)®} 2 olmd# o] E(acrylate) AE, EFLZSdElo}
AP Y o) E (perfluorooctyl methacrylate), ¥HZFQ 23 Elolg 4w o] E (perfluoroheptyl methacrylate), HZ
Fozdldolg Uy o] E (perfluorohexyl methacrylate)$} 22 wElolaH#| o] E(methacrylate) AF, HEZF
o 782 ~elo]d (perfluorohexyl styrene), ¥ZFQ Z el ~t}lo|# (perfluoropentyl styrene), HEZFQ 2K
gd2etoldl(perfluorobutyl  styrene)® 22  Zgteldl  AD, HEFeRIAY  oddl (perfluorohexyl

ethylene), H&Fe=9d  oldl(perfluoropentyl ethylene), H&EFQ=5d  Id:(perfluorobutyl
ethylene), 3-¥HZFo=zda 2 (3-perfluorohexyl propylene), 3-HEZFozdA"E T (3-
perfluoropentyl propylene), 3-HEZF o 28 d Z2HU(3-perfluorobutyl propylene)d & ojd@l T X
249 Add & Urk. wEFsHAlE 2-(HEFLEFA)dE oA ol E)(2-(perfluorohexyl)ethyl
acrylate), 2-(HEZF o 2Re)od ofa g o] E(2-(perfluorobutyl)ethyl acrylate)E AF&3F 4= Qit}.

2 e QlojA, AV] ZtaAdhg SEREAIQl TtuAlE 27 ool HldYIE b 4 glow, 1,3,5-EfHd-
1,3,5-EgHd  Alo]FEAEZA(1,3,5-trivinyl-1,3,5-trimethyl cyclotrisiloxane), 1,3,5,7-H|Ez}8]d-
1,3,5,7-HEgHE Alo|F 2 E&A=4H(1,3,5,7-tetravinyl-1,3,5,7-tetramethyl cyclotetrasiloxane), ol
gdaZg]Z yuela g o] E(ethyleneglycol dimethacryalte) ol€dlZe]E t]ola | o] E (ethyleneglycol
diacrylate), 1,4-3®& tvolaHdo]E(1,4-butanediol diacrylate), 1,3-F&t]E tjolmade|o]E(1,3-
butanediol diacrylate), 1,4-Ale]EZ284F tiverS OH|d o HZ(1,4-cyclohexane dimethanol divinyl
ether), o (elgddZE Z)uud o8] 2)(di (ethyleneglycol )divinyl ether), f(ogaz

tjolad g o) E)(di(ethylene glycol diacrylate)), ule#Hd =& tlola Y o]E (neopentyl glycol
diacrylate), 1,4-%F&tt]e tle)d o8 Z(1,4-butanediol divinyl ether), HE=THE <ol3lo]=glol=
(methacrylic anhydride), Eg]¥d XA o|E(triallyl phosphate), 2,4,6-EZHE-2 4 6-EgH|dAlo]E 2
Egaa}(2,4,6-trimethyl-2,4,6-trivinylcyclotrisilazane), YA el g o] E (glycerol
dimethacrylate), @AM L]AE2F(hexavinyldisiloxane) % tH]dwlAl(divinylbenzene) &2 FAE ol A
1% ol ded & lom, neAsAE 1,3,5-E8Hd-1,3,5-EF Y Al|E2AEAE AFEE 4 Q.

%
ool glo]A, A7) AAA B weRd: slnAdshe wEkdle] Ehj= 1:0.1-25:0.1~259 <= glomn
AsHAE 1:1~4:1-6Y & AT},
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" Crosslinker (pv3D3) ™
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""-.___Superhydrophohic monomer(pPFOA}__.-—"-

8}aA 194 n# mel BH]&L 0.001:1 ~ 0.1:19] W7} uperA s},

2 oago] A Ao wEta] EZF2AAV|IL 47] o] 671 o]kl ot ol E(acrylate) AE B4 IAFE
2 FFEQ] HEFeRIY  ofaduo|E(perfluorchexyl acrylate), IHEFLEHY ofaddolE
(perfluoroheptyl acrylate), HZF 9 228 ol o] E(perfluorooctyl acrylate) = HlEZ A= HZF

o 22d olgdz o] E(perfluorooxtyl acrylate, PFOA)E XA3I 27] o)Al nlold(vinyl)7]E zte 7k
A F arEAs A= 1,3,5-EFH|d-1,3,5-EFWE Al FZAZ24H(1,3,5-trivinyl-1,3,5-trimethyl
cyclotrisiloxane, V3D3)& AA3te] Fst7]4 52 (iCVWD) F4HS &83to] FFF(copolymerization) Al B
s FAAE F JdHE 1(a)). fJEQfﬂ o] 3 (Si wafer) WOl ¢F 800 nm F79 wha =2 & 23N A
(atomic force microscopy, AFM)S &3] W AZ7]|(roughness)E A3 23 1.7 nm ©]st2 vlo] ujS-
TAA FFHASS & F (&= 1(b)). A2 AelH(Si wafer), E ol 2E(polyester) A, ALF
oo wlule = BT B MEZIS =3k Ayl vhokdt 7|9 9o uhale] 9stalA =aEn 1500 o]Ake] =
d Ho] THeEs gels

wek, Eodkgo) qlojA | A JiAAlIE Fska 2 WX ek 62] HS Aol =(peroxide) 3HEHE E wlERdH =
(benzophenone) 3}gHE= FAE wollA st ol Aded 5 low, npehA sl 348H4] 29| t-tert-%-9-
HSAo] = (di-tert-butyl-peroxide, TBPO)E AREE 4= ok, o]d] A= AL ottt
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A 1: ZANEA ZAFA aE A vhate] A p(PF0A-co-V3D3) 2] A=

T 1o EAGE vke} o] iCVD RES7I(W7] StolH AN ol A T Fel TEAQ] HEFLEEY ofaHYolE
(perfluorooxtyl acrylate, PFOA, Aldrich)¢} 1,3,5-Egl8]d-1,3,5-EdHE Alo]ZFZAE4H(1,3,5-trivinyl-
1,3,5-trimethyl cyclotrisiloxane, V3D3, Aldrich)E ¥l Z+Z} 35C¢} 60CE 71E3F3i vk, TBPO(tert-butyl
peroxide, Aldrich)E 7WAIA] ol Y3 o2 {4313,

A EZ o] H(Si wafer)S iCVD ¥H&-7]o] B 38CE A3 AeolA ws7] Yo IguEe £x&= 180T,
27 ) A e ¢FEe 200mTorr® FX8PAA F 20~60%7F &S A Este] 7)AEEE(iCVWD) FAS &

&3le]  FF & (copolymerization)A# p(PFOA-co-V3D3) (poly((perfluorooctyl acrylate)-co-1,3,5-trivinyl-
1,3,5-trimethyl cyclotrisiloxane)) &=} vre-S kA3l T},

£

A& olH(Si wafer) FTHA ok 800 nm F7¢ ube Z3 A28 8 w7 (atomic force microscopy, AF
WS 83 9 ARA7(roughness) S =43 23 1.7 nm o|st= vlto] wj9 FdstA FFRHULS & +

AHE 1(h)).

A2 ¢9o)H (Si wafer), Z] o 2~E(polyester) AF, WiT=
I} oheFst 7] ol uhuto] A&SHA ST 1500 o]Ake] x4

AAlY 2: INFA oA viete] AFA FA

AAd 1004 AT nEA wure] AHYS ZHS,

o 3em Aojo] WaFE 9ol HhS T2 5 0~200%°] A (elongation)S 7HeHHAl e 2AFA HT W
ots B A2 SAHS T8l #EST. 1 A7 2009 A% (elongation)ol = ¥t 2AFA0] FAHE A
S 1 F A= 2(a). F AFAA FAHT HEZ Wste] agzr 1507 oo & A543 100 o]st
o] 2 237t (roll off angle)7} 2009714 9] A% (elongation)o = EFeta 2 fAES FAd 4 Y=
2(b)). ® 2(c)& 7€ aRA M F9 e Blal Atz A 1ol Alx3E p(PFOA-

tubalel AEAG AlY F
co-V3D3)2] 749 A% (elongation) 200% Alg ¥ wluke]l ¥wo| ojwdt F & (crack)e WASHA] S F2ls)

Hhdel] Aol wru Feldol 2 (Te) 7t =2 ofAd g o] E(acrylate) R WIEtobAH (methacrylate) ] 745
AZEzA  FHokse  gelsktt. 53] poly(perfluorooctyl methacrylate) (pPFOMA)S] 79, PFOA
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