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Abstract: Here, we prepared hydrophilic/oleophobic layer-by-layer (LbL) assembled films. Polyethyleneimine (PEI)/
Si0, LbL films were prepared. Then PEI was adsorbed onto it, and fluorosurfactant (FS-10) was adsorbed. When the pH
of the PEI and FS-10 solution was 10 and 3.5, respectively, adsorption of FS-10 was highest, with a water contact angle
(WCA) of 55° and an oil contact angle (OCA) of 87°. When a mixture of FS-10 and SiO, solution was adsorbed, as the
Si0, mixing ratio increased from 0% to 90%, the OCA decrease slightly, while the WCA significantly decreased. When
the SiO, content was 80%, the WCA was 0° and the OCA was 81°. Surface morphology showed a unique fibrous structure
on the fairly smooth LbL film surface. Through control of the surface structure and the chemical composition of the oleo-
phobic FS-10 and hydrophilic SiO, nanoparticles, hydrophilicity/oleophobicity was obtained.

Keywords: layer-by-layer, polyelectrolyte, hydrophilic, oleophobic, wetting.
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X E. Polyethyleneimine -8 (My=750000, 50%), T4k
SiO, W= AF Ludox TM-40(E Y%= 22 nm, &% 30%)=
Sigma Aldrich(Korea)ZF€ #9315t &0l EAAHE
A FS-103} FS-602 Chemour(USAPIA #4315t 1M
NaOH®} HCl 58§92 2P sleh(Korea) 2 7H 43Tt
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Soio] pHe} Fx Wil w2 A4S AT HER
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U2} 5l o] FE 0.2%, pHE 3.50]th
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Figure 1. Contact angles of PEI/SiO, LbL films functionalized with
FS-10 and FS-60.
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60°] TEE thEubuke. 7ox vehytth wheba, 215k
A EHol 228 9eir= WCAZL Bk 2R kS VeRll=
FS-100] o A3tahH, o] 2] 432 FS-105 A ste] 1)
skt

Figure 2= FS-10¢] =0l W& HE7te] Wsls HoE
o}, FS-109] F=E 0.05%014 04%7H4] 571tk OCAE
H| W% 85-90°= H|w A dAstA UEbsth ¥FH, WCA=
0.05% olatoll A= 45°= 27 2o, 0.1% o ’dolA= H]
A s YERSTE o] F AE A= EE FS-109] &
5 02%= A8
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Figure 2. Contact angles of LbL films depending on the concen-
tration of FS-10 solution.
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Figure 3. Contact angles of LbL films depending on the pHs of PEI
solutions.
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Figure 4. Contact angles of LbL films depending on the pHs of FS-
10 solutions.
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Figure 5. Contact angle of LbL films depending on the mixing ratio
(%) of SiO, solution in FS-10 and SiO, solution.
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Ae g vz d-sH, 90%9 81°= AZ 743kt
WCAE Si0, §9¢] &3] &0] 0-60%7HA= 51° A==
H A 30, 80%0lIA] 24°, 90%lA = 0°0= 7Has
33T}, olol W}, OCA-WCASL] z}o|zke Si0,o] T34
< 0%-60%CI = ~36%1921t, 80%IA 63°, 90%lA 81°
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Figure 6. Change of WCA and OCA as the mixing ratio of SiO,
solution increases from 0% to 90%.
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Figure 7. SEM images of LbL films at the magnification of (a)

x100; (b) x500. Magnified images of (c) fibrous wrinkled structure;
(d) flat part shown in images of (a, b).
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9 YERNA, gol FH A= 5, FS-109] ARzl
A E o] Eo] Si0 HEsh= Zo] &olsiAl= oz
ZhetE T,

Figure 7-& FS-10/Si0,(20:80, pH 3.5 & o2 HZE ¥
2] ¥ thFdhete] SEM o]u|x]o]t. Figure 7(ab)= T
wheto) Xdiﬂ ZQl olu|Ao|t}, wj1ze] L FH flo FETE
AT AFE doistd BEs o, ol gh
’é%él% T whkele) glojA] sl Zlo] ofug}, theutat
Ax £ Ued= FEE e th(Figure 7(c)). Figure
T(a)(b)e] vi11e]-e EHFES gt Sio, Yie YAE
&S = AAH(Figure 7(d)).

FS-10/Si0, §912] 22| Aol w2 i< 24e &
21Tt 9] pHYF 3.50% YA o, Si0,&He] &35t

H|Eo] S7ksPaA, Ade] ol 148 giE}(Figure 8(a-d))
ol d7de] Pl FS-100] A #oIstar S UE
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olo] Si0,= AABIAL 5 FS-10 vto g Fuxlg] 3}

A thHFigure 8(e-h)). FS-10 %%U pH7} 109114 3,52 7H4
shAA o] WAo] F7FekiTh pH 3.59] 4tert T
Hufe] P FEAG WA s, pH 3.59] FHF
H0] mgkor} el wale] BaEA gk, ol 4
Frael wAo] FS-1034 &4 9] pH7} §H7 HoAThs &
Art.

2gate] o] AEkel 71 HL o} ylokE|x] EajPoL,
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Liu 252 A743 el w=™, PDDA/poly(styrenesulfonate)
(PSS) t=atEkS 2ol EAAHEAA S Y-S o],
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Figure 8. SEM images of LbL films prepared with (a-d) SiO, solution mixing ratio of 0%, 40%, 80%;, and, 90%; (e-h) FS-10 solution pH
at 3.5. 5.5, 7.5, and 10. FS-10/SiO, solution pH is 3.5 for (a-d); mixing ratio of SiO, solution is 80% for (e-h). The scale bar is 200 um.
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Figure 9. XPS analysis of LbL films: (a) XPS survey spectra; atomic composition depending on (b) pH of PEI solution; (c) pH of FS-10
solution; (d) amount of SiO, nanoparticles.
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SiO ] 71918k Si 2p¥]F= 103 eV, Si 2s FF+= 154 eV, O
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