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Z=E: 727} Al°J¥ polyhedral oligomeric silsesquioxane (POSS
AF2 AREste] f7180e) Mo R geld ¢ Qe MER A7) s EARE sl AdrvE &
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Abstract : Polyhedral oligomeric silsesquioxanes (POSS) were used as starting materials for the
preparation of hybrid materials with polystyrene (PS). Optically transparent hybrids were obtained
in a wide range of weight ratios when phenyl groups were introduced to each corner of the
silsesquioxane. In contrast, as cyclohexyl groups were introduced, the obtained hybrid materials
with PS resulted in turbid films. The aromatic (z—n) interaction was confirmed to be a quite
effective tool for the synthesis of organic—inorganic polymer hybrids with POSS. The obtained
homogeneous and transparent hybrid films could be dissolved in solvents and cast again without
any separation. The homogeneity of polymer hybrids with POSS was supported by the result of
scanning electron microscopy (SEM), X—ray diffraction (XRD), and differential scanning calorimetry
(DSC), which demonstrated a nanometer—level integration of PS and POSS.

Keywords : POSS, polystyrene, organic—inorganic polymer hybrids, aromatic (z—7) interactions, transparency.
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M=Z. 1,2—Dichloroethane< MgSO, =4 slol|A EFsle] A
g3tk E5d dfghe-S 247} sodium¥} magnesium me—
thoxide &A 3tollA SHe & AME3IITE Azobisisobuty —
ronitrile (AIBN) 2 40 C2] w[gh&o] o] AQA7st 5 ARSI
ok o] ¥ke] Aol gufe} Aok ST A glo] 15 Aok
< AHEBIGTE PS= IAIAIZA] AIBNS o]&-3to] w4l §uj 3t
ofli gz T stol ATHA4=17700, My=24500, M/
Mo=1.39). Octa(hydridosilsesquioxane) (H—POSS) & o]zl
By Bl mel dAdE ek

M. 98 EHES Fx+ FTIR(Hitachi 260-50) 2
FT—NMR (270MHz JEOL—JNM-GX270) & A8l #43}
ot §AdE POSSe| 94497 Sekio InstrumentsAke] ther—
mogravimetric analysis(TGA) (52 4% 10 C/min) ¢} TA
InstrumentsAFY] differential scanning calorimetry (DSC) &
AREsle] S7gsIgleh BE 71— &4 BEEARe] RER
A2} 7#UAL scanning electron microscopy (SEM) (JEOL
JSM—5310/LV) 8} X—ray diffraction (XRD) (Rigaku Rint2000)
o7 747t RlEgick

Octa(3-phenylpropyl)octasilsesquioxane (Phenylpropyl-POSS)
o| . A2ollA W77} Fate 3-7 S EekAade] H-
POSS 1.174 ¢g(2.76 mmol) ¥ 1,2—dichloroethane 40 mLE
Y A7 sl anlelgit). o] §-obef allylbenzene 3.92

g(33.1 mmol) ¥} HoPtClg - 6H:0(2.78 mM) o] Eo3) 1,2—
dimethoxyethane €<% 0.5 mL& 7}3F U, 2A17F 59 5,
WRESIGAEL o]Zls SHATWIR EuE AAATIL, 92 crude
oily HAE n—3A15 ofdopAlHlo]E2] ) 1]zt 9 1191 &&
ol gall ZawrkE 195 I8! phenylpropyl”] 8717F =
{1 48 POSSE Atk 82 69%(2.64 g) 13tk

"H-NMR(CDCl3) : &7.3—7.2(m, 5H), 2.67(t, 2H), 1.77 (m,
2H), 0.70(t, 2H), “Si—-NMR(CDCl3): §-66.8. Ceramic yield
(TGA): 33.6%.

Octa(3-cyclohexylpropyl)octasilsesquioxane (Cyclohexyl-POSS)
9| M. H-POSS 2.5 g(0.59 mmol) ¥} 1,2—dichloroethane
40 mLE W2 P7F e 39 s kel W ARl
kol wRESFAT o] 2o allylcyclohexane 0.71 g(5.72
mmol) # HaPtCls - 6H20(2.78 mM) o] E8E 1,2—dimeth—
oxyethane € 0.25 mL& 713k T2 4A)7F <21 80 TeollA]
ST, WRBSIGITE 11 % o] EgNE A0 R WA H A8
HAAES A9tk 42 34 17415 ohA] 1,2—dichloroethane?]|
=ol3 AAASI] cyclohexylpropyl”] 8717F E€ &3
POSSE At 782 94%(0.78 @) 130Tt

"H-NMR (CDCl3) : §1.66(m, 4H), 1.38(m, 2H), 1.20(m,
610), 0.86(m, 2H), 0.57(t, 2H), *’Si— NMR(CDCly) : 6-66.7.
Ceramic yield(TGA) : 34.3%.
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58 FI1Ed2A Hd7]E E¥shk= phenylpropyl-POSSE
331t Phenylpropyl—POSS+ H—POSS¢} allylbenzene
< platinic acid v &}e] hydrosilylation W2 E3to] 34
w3tk H-POSS 9129 871¢] RE F4t A oR 3-
phenylpropyl”]Z %8+ tHScheme 1). & H-POSS] 'H—
NMRAFER o] 4.25 ppmellA VFEht= Si—H 8719] 492
7t AR AL, AEA] Siell A3 WEA7)e] 447} 0.70 ppm
oAl AlEA VERSITE HEst #d 7] 4247t 7.3—7.2 ppm ARe]
oA vz vepde) 123 ¥'Si-NMRell —66.8 ppmelA]
A st e HarF yERth ol 549aEe] FAAEE
e Tzt F AX|gk AMNRRE Y= POSS7|F 5751

Do F S-S Ak
2% phenylpropyl—=POSSE PS¢} 874 E54llo)] <l 3,
1IAIZE S<F A=2ellA RS & 40 T 7Z7)ollA o5 &<t
2H438] AZA|A phenylpropyl—POSSe} PS7F Bk 2
A Aol e FEE §7-57] e ETARE A=zselvh
o

(Scheme 2).
Table 1914 ¥ Z3} 70| phenylpropyl-POSS9} PSE
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Scheme 2. Preparation of the polymer hybrids with PS and
POSS via aromatic interactions.

o2

2 F]

) ° =Emal Halgya

2 WA AT A, ulg- e 58
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Table 1. Preparation of PS-POSS Polymer Hybrids*

Solvent PS POSS/PS

b

Run POSS mL) () (W) Appearance
1 Phenylpropyl-POSS 2.0 0.2 1/10 transparent
2 Phenylpropyl-POSS 2.0 0.2 1/5  transparent
3 Phenylpropyl-POSS 2.0 0.2 1/2  transparent
4 Phenylpropyl-POSS 2.0 0.2 1/1  transparent
5 H-POSS 20 0.2 1/10 turbid
6  Cyclohexyl—POSS 20 0.2 1/10 turbid

‘0.2 g of polystyrene(PS) was dissolved in 2 mL of toluene.
POSS was added to the solution. The mixture was stirred for 1
h at room temperature and heated in an oven at 40 T for 1 day.
*Optically observed.

¥18.8808

()

Figure 1. SEM images of PS—POSS polymer hybrids. (a) PS/
phenylpropyl-POSS=10/1 and (b) PS/cyclohexyl—-POSS=
10/1.
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Figure 1(a)+ phenylpropyl—POSSe} PSe] B3] 5.2] SEM
ARRLO R = o] ME FdsiA v A7|Z £5) FAE] Sl
AS HojFt) whdef Figure 1(b)+ cyclohexyl—POSS$} PSE]
EAF] SEM ARIOZ 5 AFo] Z7) T3 A 2=
e AE YERISIE webs 24 Hd71E 711 POSSS) PS &
o] Zgoltt 7 &4 Alo]e] aromatic(r—x) AES F3ko] Al
g vhe 7|2 AR £ EEAEE AT 5 9l
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Az} oy 71 AR 935 HEE 5 U0, Figure 2(b) 2
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Figure 2. X—ray diffraction patterns of PS—POSS polymer
hybrids. (a) Phenylpropyl—POSS and (b) PS/phenylpropyl—
POSS=10/1.
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(b) PS/Phenylpropyl-POSS=10/1

< Endo

0 20 40 60 80 100 120 140
Temperature (C)

Figure 3. DSC thermograms of (a) PS/cyclohexyl—POSS or
H—-POSS=10/1 and (b) PS/phenylpropyl-POSS=10/1.
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