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Abstract: In this study, the hydrophobicity and oleophobicity of particle surfaces were controlled by introducing hydro-
philic functional groups onto polydimethylsiloxane (PDMS)-coated silica hybrid particles using UV/O; treatment. Silica
hybrid particles were synthesized using spherical silica particle cores and PDMS shells with various chain lengths (6, 10,
50, 100, and 350 cSt). Due to the hydrophobic nature of PDMS, the hybrid particles exhibited high hydrophobicity, and
it was confirmed that their oleophobicity increased with longer UV/O; treatment times. Furthermore, it was demonstrated
that the method for controlling the hydrophobicity and oleophobicity of hybrid particles via UV/O; treatment could be
equally applied to hybrid particles synthesized with silica cores of various morphologies. As a result, this study is
expected to contribute to the development of effective techniques for controlling hydrophobicity and oleophobicity,
demonstrating high applicability to various silica hybrid particles.
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Figure 1. Preparation of PDMS-coated silica hybrid particles and
control of hydrophobicity and oleophobicity through UV/O; treat-
ment.
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Figure 2. FE-SEM images of pure nonporous silica and PDMS-
coated silica hybrid particles with different chain lengths.
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Figure 3. FTIR spectra of pure silica and PDMS-coated silica hybrid particles with different chain lengths.
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Figure 4. Photographs of water and mineral oil droplets on PDMS-
coated silica hybrid particles before and after UV/Oj; irradiation.

0, A2 AF T VY ezt seliels Qo] of
& B3 vlilg 29 9j2je] §E2be wolFrh. PDMSS] &
Fol 2ol BE Hel7h sl Hel= aks UVIO; Hel
Fol Bl ek gE7go] ashe W, MUY U o)



UV/O, ERAAEIE ol§e Hei7t sl Qo] wy W Ba Aol 335

a .
@ 150 - 7] Before UV/O, treatment
)
[]After UV/O, treatment ! =
145 % -
< 2 e
-
20 140
[
-
=1
8 135
=
S
L=
% 130 -
Z s
0
6eSt 10eSt 50cSt 100cSt 350cSt
(b) 20
Before UV/O, treatment
[_] After UV/O, treatment :1
T 15 P
o (7Y
e “t
g =
— =
o 10 L
£ &
g L
L=
S 51

0 -

6eSt 10cSt 50cSt 100cSt 350cSt

Figure 5. (a) Water; (b) oil contact angles of PDMS-coated silica
hybrid particles before and after UV/O; irradiation.

3t JE22 Sk AE #1E 4 Ut Figure 5(2)&
PDMS®] A& Zold Az]7} slo]Hal= 4Ake] UV/O; A
g A £ digk 57 54 AH4E BoFTh PDMSE
FHE 5572 BE slo|BE= QRte] tisiA UV/O; A2
F B9 HEzbo] A 4.9° o) Ao, o2 S
UV/O; Zgol| 2Jal] Ag)7} sle|Be= Yol X154 1Ho|
EYHENSS Fole = ek T3 O F 7P B A
Z+= 350 ¢St PDMS7F ZHE slo|E8|= YA= UV/O; A
g] oldell= 151.2°9) 7P & & HEZE 714 slolE=
WA= T 7P =2 $A3e Be o, 3082 UV/O; XE
Az} 139.1°2 FHEzto] FA| 7Aash 12.1°9) 7P & 7
TS 7 25 ALY mYoE Ik A e X144
7t 37 7P 3A YERT) Figure S(bye PlulE o
o tigh sfo|B = Qxke] {57 24 AHE HoFH, &
A&7 A7l Al 350 ¢St PDMS7F ZHE Azl7} ¢
7L S| B E IAME T 30129] UV/O; A} ©]F 18.5°
o] 71 w2 oY HEZFS YERY, 7P 958 A
RS BT UV/O; AR 1% slo|Be|= A %
el Si-OH 2H8-7]19] A’ 0= PDMS Ak& Aol sho]H
= RfoA BF UV/O; AE] o] o HEzto] A
3.3° ol F7kehke WA St adE #EE & ik w

(a)1s0

-

gl

[=11]

=

-3

e

§ 130 4

=

(=]

2 —e— 6 ¢St

£ 120 { —=— 10cSt

= 50 ¢St

—e— 100 ¢St s

110 4 —*— 350 cSt

0 30 60 90 120 150 180
Time (min)

3E 23.2°

20 A

= 15
2 s |
-
S
&
s 10
51 6 ¢St
g —e— 10 ¢St
5 50 cSt
—o— 100 ¢St
—e— 350 ¢St
0 # T T T T -
0 30 60 90 120 150 180

Time (min)

Figure 6. (a) Water; (b) oil contact angles of PDMS-coated silica
hybrid particles depending on UV/O; surface treatment time.
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Figure 8. Water and oil contact angles of PDMS-coated porous sil-
ica hybrid particles depending on UV/O; surface treatment time.
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