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Abstract: Bridged polysilsesquioxane (BPS) particles with thiol groups (BPS-SH) were prepared by the reduction of BPS
particles with disulfide groups (BPS-S-S) made from hydrolysis and condensation reaction of bis[3-(triethoxysi-
lyl)propyl]-disulfide under ammonia and alcoholic solutions. BPS-SH and triethylene glycol dimethacrylate (TEGDMA)
were reacted to synthesize BPS containing TEGDMA group (BPS-TEGDMA) by UV irradiation at 365 nm. BPS-
TEGDMA was spherical, and the average size was around 200-300 nm. Hybrid BPS-TEGDMA/PS nanocomposites
were fabricated by radical polymerization of BPS-TEGDMA and styrene with AIBN as a radical initiator. The surface
of BPS-TEGDMA covered with PS increased the hydrophobicity of BPS nanoparticles. The structure and morphology
of BPS-TEGDMA/PS nanocomposites were characterized by infrared spectroscopy (FTIR), thermogravimetric analysis
(TGA), scanning electron microscope (SEM), and transmission electron microscope (TEM).

Keywords: bridged polysilsesquioxane (BPS), radical polymerization, hybrid nanocomposites, UV irradiation, hydro-
phobicity.
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B Apzls Had £xY 282 353 BPS(BPS-SOy)
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ME. BPS-S-SE Ax3t7] 95t P23 1-propanol
(99.7%)7} ammonia solution(28%)> 22t Samchun®} Junsei
Aol A SIS, bis[3-(triethoxysilyl)propyl]-disulfide(90%)
£ GelestrlollA] 75193tk BPS-SHSF BPS-TEGDMAS] $F
2Jo &2 3t dithiothreitol(DTT, >98%)<} triethylene glycol
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213 #F A4 52 BPS-TEGDMA/PSS] Az a3t
styrene THFA(99.5%)= SamchunAlollA] ujsle] F39F 4
A& AASL ARSI

24, g3 BPS YAe] %= FTIR(Nicolet IR 200,
THERMO)3 UV-Vis spectrophotometer(Agilent Technologies
8453)5 o]&3to] A, W H JHEA S SEM
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0.01 gt SEHFAAZE A AE 28l S=EA] 1 mL, 71AA
AIBN 0.005 g& 23 60~80 °ColA] 12417} &9 wwlahm
WESAIZl & S0 23] AlFE o ATt o34
¥ BPS-TEGDMA/PSE Z-gQEolA] 2447k F<2t -3
AZA T

Polymer(Korea), Vol. 40, No. 6, 2016



994 ShEld - &1

A Y =

rh

BPS A1e] 7] #5718 o83l Akl BaAlE
A|zsk7] flste] vigtolAd ol E 5ol Ff-¥ BPS-
TEGDMAE Scheme 13} 7¢] 343131t} BPS-S-S& 971
LI Aol T 5 ARl DTTE ©]83l] Bl
5] € BPS-SHE AlZskth. bk uv A

-/

A o
\-—OESi/\/\S—S/\/\S{O—/
o0—

/—O

Bis [3-(triethoxysilyl) propyl] disulfide

o o
O;Si/\/\S—S/\/\Sigo

0o o)
BPS-S-S
oL P
o7 M shns”™ V5o
/ N
o o)
BPS-SH

REY - A71Y - 9 - A8E - AR
WS o]&3le] BPS-SH2 TEGDMAE HF-SA|#H BPS-

TEGDMAE 393 &= SISt o124] 33¥ BPS-TEGDMA
of 2 SRS )z HAA stlld FFAIA Scheme
29F 7o) PS7t s}k o2 ZAgHE BPS AAE Skt
Figure 1> BPS-SH, BPS-TEGDMA, BPS-TEGDMA/PS2] -
24 S F1% FTR dlolEoltt. Al 7kA] A} Bl A
1100~1000 cm™¢] Si-O-Si 3|27} Vel = AL SHelsiqla,

1-PrOH + H,0 + NH;OH

60°C stirring

o o

O;Si/\/\S—S/\/\Si{O

O \o
BPS-S-S

DTT

o 0
> iO;Si/\/\SH Hs/\/\s<o
O o

room temp. stirring

BPS-SH

: o
o H
(o]
Triethylene glycol 1
dimethacrylate

365nm UV

BPS-TEGDMA

Scheme 1. Synthesis of BPS-S-S, BPS-SH, and BPS-TEGDMA.
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Scheme 2. Synthesis of BPS-TEGDMA/PS.
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Figure 1. FTIR spectra of BPS-SH, BPS-TEGDMA, and BPS-
TEGDMA/PS.
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Figure 2. TGA graphs of BPS-TEGDMA and BPS-TEGDMA/PS
under nitrogen atmosphere at heating rate of 10 °C/min.
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Figure 3. FE-SEM images of (a) BPS-SH; (b) BPS-TEGDMA; (c) BPS-TEGDMA/PS.
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Figure 4. TEM images of (a) BPS-SH; (b) BPS-TEGDMA/PS.
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Figure 6. Contact angle images of (a) BPS-SH; (b) BPS-TEGDMA;
(c) BPS-TEGDMA/PS and AFM image of BPS-TEGDMA/PS.
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Figure 5. EDX analysis of (a) BPS-SH; (b) BPS-TEGDMA; (c) BPS-TEGDMA/PS.
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