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8 A, A5/aH2d 19l gisk A Stk itk 53, Eed 1, ‘joh‘?_l—zr/‘é% 7 M BH] 2
5o 79] g8 ZIE L At} B AFoM = poly(ethyleneimine)(PEI)l} Si0, WedAE o83t thaatts W
A A|zZ3}aL, poly(diallyldimethylammonium chloride)E S-2HA1%71 5, EAAIAE A< 8102 YR} E3tlo 2 2%
Agstact. EaAAGAA e EHIE] 80%H 7T, gﬁjéZ}(WCA) 9°, 2UHFZHOCA) 82°% ZI/
Rl 01 7P k3Tt PEUSIO, ThEuteke] FAA7F 5715k 249, OCAE 2 ¥l QLOUWCAT} 35°2 57}
ato] zlpAdol AstE ST ey ol Tl the vk WA 'Sk, PEUSIO, theHtte] FAE 2Hshs
73F, WCA=15°, OCA=86°Z ZIF/#/3-& /MAE + AUArh

Abstract: Recently, research on hydrophilc/oleophonic surfaces have been increasing. In particular, applications are
expected in areas such as water/oil separation and oil-repellant anti-fogging coating. Here, we prepared layer-by-layer
(LbL) films consisting of poly(ethyleneimine) (PEI) and SiO, nanoparticles. Subsequently, poly(diallyldimethylammo-
nium chloride) was adsorbed onto the films, followed by final treatement with mixture of fluorosurfactant and SiO,
nanoparticles. The films treated with fluorosurfactant solution of 80% showed water contact angle (WCA) and oil contact
angle (OCA) of 9° and 82°, respectively. When the film thickenss was increased, WCA increased to 35°, degrading
hydrophilicity. However, when different films were coated first as underlayer and the thickness of upper PEI/SiO, films
was adjusted, hydrophilicity/oleophilicity were improved, with WCA of 15° and OCA of 86°.

Keywords: layer-by-layer, polyelectrolyte, hydrophilic, oleophobic, wettability.
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ME. Polyethyleneimine(PEI) 8 (50%, M,=750000)%}
poly(diallyldimethylammonium chloride)(PDDA) 5~8<1(20 wt%,
M,=20000-350000)= Aldrich(USA)Z5-E Fmj&}3it}. Poly
(allylamine hydrochloride)(PAH) (M,=160000)= Alfa Aesar
(USA)ZHE U391, poly(acrylic acid) &2 (PAA)
(35%, M,=100000yS Aldrich(USA)Z5-E T3kt Sio,
L= AF 4k =89 Ludox TM40(40%, H Y= 22 nm)
Aldrich® H-E] vl o} 2th 1M NaOHS} 1 M HCL 4+
3}eH(Korea) 2 ZH-E ufj ottt EAAHEAIA] FS-10>
Chemours(USA)ZH-E] T3 Th FS-10:= 370l Fall st
perfluorooctanoic acidZ. F3|=A] 2= 67l 43} TAE 7]
HEO 2 3t} HexadecaneS TCI(Japan)SZH-E 93Tt

CEEEae| M=, vsutake fe] sefol=d] AZFsih.
fr] Efolees oMME, oleke, SROIM 239 Al skl
7Azx3A T o] F ol & thA] 287k Eet=vt 232G
Harrick, USA)SHL, TReehe AlSslitt. thodlehe Abs
st T HIEHT-17, I, F=0)E o]-&ste] 43330
o ®A fElEstol =S PEI 8-2U(1 g/L, pH 10)°] 5E7F
3tk o]F SR FROIA 28, 1E, 14 39 Al
T, T SiO, A (1 wi%, pH 4.5)00141 919k Fd gt A7k
o= 3 AT 285l thA] 919t FLshAl SRl
39 AIFSIGATE o] FAS nil WIS, n bilayer’t X5E
(PEISIO,), THatEhs At o] t5HeE thA] PDDA
&A1 gL, pH 8)°1M 522t BZT7E Al SR2 Al
Aeqlet. 223 HFH 0 R FS-109 Si0, el s87F

P SRR ARSI sttt 9 FS-10 &
%@E(o 2%)%} Si0, kM (1%)2] &3 A7H|&S -3
t}. 714, FS-10 80%= FS-10 €93} Si0, FAtl S A )&
80:200.2 &3t Zloltt. &3] pHe 3.50]th.

PAH/PAA U582 PAH 4=89(1 g/L, pH 7.5)2} PAA
%“»%0"(1 g/L, pH 3.5)% Ol—%PC’# flet fre] Erfel=o] F

Ak WA o' AFaqrh AT ol 180 TolA 2417 &
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Figure 1. (a) Contact angles of (PEI/SiO,),, LbL film treated with

FS-10 & SiO, solution, varying mixing ratio of FS10 and SiO, solu-
tion; (b) typical optical image of water and oil droplet.
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Figure 2. Contact angles of (PEI/SiO,)s LbL film treated with FS-
10 & SiO, solution, varying mixing ratio of FS10 and SiO, solution.
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Figure 3. Contact angles of (PEI/Si0,)s, LbL films treated with FS-
10 & SiO, solution (FS-10 solution, 80%) of pH 3.5 and 8.0.
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Figure 5= FS-103} SiO, E¢8H o= F A€ PEV
SiO, tFHee] SEM 31 ARRIOITE, (PEUSIO,), THe 2>
FS-10 8- 9] Hl&o] 20%2k 80% Anf B AmspA +
BES A fdel #FEITE v (PEUSIO,), THeEHe
735, Aol FEAIA oM (Figure 5(c)), &S Sl
s gke Ad-f7) BEE T (Figure 5(d)). Figure 5(e)e (PEI/
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Figure 4. Contact angles of (PEI/Ludox)s LbL films treated with
FS-10 & SiO,. PDDA solutions without and with 0.1 M NaCl were
used.
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/]

Figure 5. SEM images of (a) (PEI/Si0,),, FS-10 solution 20%; (b)
(PEI/Si0,),y, FS-10 solution 80%; (c) (PEI/SiO,), FS-10 solution
80%; (d) Magnified iamge of (c). Magnified images of (e) fibrous
and (f) flat surface observed in (b).
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’$e tsutete] FHoA dREe] EEA Qe FEHE A
A Ak S Aol EAlEA ¥ RS Fdshd,
Si0, YAzt A Al = ATk Figure 5(). Ad-d<]
A 912 oA HEeRA] Rt AR Agel o5k, FS-102+
Si0, £ pH7F 543 5ol BAFe] e A3 A
fodo] WA EHA A= A= Hol, thgutate] Fit
2l g3 7F wAgh Aoz whtE )

U502 U ko] FHzA)S XPSE E3lo] B4tk
Figure 6(a)= A& 2] thZHete] XPS Ajujo] ~H Eg}
(survey spectra)®] Tl SAAHEAIA o 7191 F 1s ¥a+=
688 eV, SiO, W=Akdll 71613k Si 2p I =E 103 eVellA
Yelstth. C 1se 2709 d=7F #EE QT 285 eV I
PEI®} PDDA®] C-C, C-Hell 7|13}, 291 eV FS-109]
CF,, CF;ollA 71918kt}. o] whell PEI9} PDDAC] 71918 N
Is Y= 399 eVelld 2=t

Figure 6(by= tHEurte] FRol e Siel Fo] ¢t 4l
E (atomic %)S VFERAT} (PEISIO,), 1S )
3= FS-1034 Si0, E¢-g-AollA FS-10 =8-912] H]E9|
20%14 80%IA S7Hstell wet Si gk 7hastal, FE
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A: (PEI/SiO,)y, FS-10 solution 20%, B: (PEI/SiO,),, FS-10 solution
80% C: (PEI/Si0,)s, FS-10 solution 80%.
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Figure 8. Contact angles of LbL films of various structure. A: (PEI/
Si0,)y, 740 nm, B: (PEI /SiO,)g, 2202 nm, C: (PAH/PAA),, + (PEl/
Si0;)4, 3850 nm.
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B: (PEI /Si0,)s, C: (PAH/PAA);, + (PEI/SiO,),, D: glass slide.
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