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Fig. | 'H-NMR spectrum of ADAC (in CDCly)

Table 1 'H-NMR spectra data of quatemary ammonium ADAC

Chemieal shifts &

Compound H* H® H H' H° H H H H

3-Propene
5.30 5.17 5.93 4.05
chloride
ODA
ADAC

2.27 - - 1.240.85
5.82 5.76 5.99 4.35 3.38 1.96 1.75 1.25 0.88

Fig. 2 'H-NMR spectrum of polv{ styrene- co-ADAC) (in CDCl;)

Table 2
poly(styrene- co-ADAC) { by bulk polymenzation, $1: ADAC = 5: 1 in
weighm)

The average molecular weight and dispersity of PS and

M, o, M,

Sample MM
x10°* x107* x 1074

PS 12.61 5.22 6.08 2.42

Copolymer 6.44 2.02 4.39 3.18
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%t MMTEO “ B B "M B, SR B TEMOR s — sp g ACwMMTS nanpocomposite

CPS

AC - MMT
PS/AC, ;- MMTS$

Fig. 4 TEM images of PS/C;3sMMTS (a} and PS/AC,sMMTS (b,c¢) nanocomposites
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BRI RE ; BARMEE MMT 8 H B, 445
BEHE MMT R 2T 5 AR B R85 W

Fig. 5 TEM images of PS/AC ;3 MMT emulsion
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Table 3 Input ratia of monomer to MMT, MMT content { w1% ), the average molecular weight and polydispersities of PS and PS obtained from composite

extracls

Input ratio

MMT content { wi% }

M. M, M

Sample MM
of monomer/ MMT determined by TGA % 107¢ x107* w107t
o - - 50,26 24.38 42.03 2.15
PS/AC g MMTI 99/1 1.76 79.97 28 .39 74.25 2.81
PS/AC,s MMT2 98/2 2.79 71.63 24.20 60.23 2.96
PS/AC  MMTS 95/5 5.64 70.08 30.89 62.81 2.26
PS/C g MMTS 95/5 5.98 78.27 28.76 70.34 2.n
2.4 PAESHRHAMELE 100
B 6 & PS.AFE MMT & EH# PS/AC,MMT
80 -
PS/C\, MMTS 99k B & ARG DSC Hi 28, WE s a) S
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MikESHES YR OTACIER AN, F 100 200 300 400 500 600

TS PS WS A, OTAC PR ZHEXS
PS EA—EMIYBIER, YR ADACHE 4L
e,/ CER PS A FHESHE MMT B E X
fef BAE BRE T PS A FHEMEZE, BHK, M
WAEEH BN EBLETRENTR.

Heat flow (mW)

T, = 103.56C
= 10536°C
- 10597C

a)P§
b) PS/AC s MMTI
¢)PS/AC 3 MMT2

d) PS/AC ; MMTS If 106.34°C
)  &)PS/ICyg MMT3 T = 102.18C
80 100 120 140
Temperature {C)

Fig. 6 DSC thermograms of PS and PS/MMT nanocomposite
with different contents of MMT

Temperature (°C)

Fig. 7 TGA thermograms of PS and PS/MMT nanocomposite
with different contents of MMT
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Fig. 8  Temperature dependence of G’ for the pure PS and

nanocomposite with different contents of MMT
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Fig. 9  Temperature dependence of land for the pure PS and

nanocomposite with different contents of MMT
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EXFOLIATED PS/MMT NANOCOMPOSITES PREPARED
BY EMULSION POLYMERIZATION

YANG Jintao, FAN Hong, BU Zhiyang, LI Bogeng
{ State Key Laboratory of Chemical Engineering, Polymer Reaction Engineering Division , Zhejiang University , Hangzhou 310027}

Abstract The cationic surfactant trimethyloctadecylammonium chloride { OTAC) and the reactive cationic
surfactant allyldimethyloctadecylammonium chloride {(ADAC) were used for the intercalation of MMT. PS/C,s MMT
and PS/AC; MMT nanocomposites were synthesized by in situ emulsion polymerization . The results of XRD and TEM
showed that MMT was exfoliated into sheeis of individual layers or few layers during polymerization and randomly
dispersed in the PS matnx. TGA curves indicated that the degradation temperature of the nanocomposites was
enhanced by the addition of MMT, moreover, the degradation temperature of PS/AC,; MMT was higher than that of
PS/C,s MMT due to the existence of chemical links between PS and the layers of organ-MMT . The results of dynamic
mechanical analysis showed that the storage modulus &' and loss factor tand of PS were increased and decreased
respectively with the addition of MMT. The glass transition temperature of PS/AC s MMT is higher than that of the
pure PS while the glass transition temperature of PS/C,; MMT is slightly lower than that of the pure PS.

Key words Polystyrene, Montmorillonite( MMT), Exfoliated PS/MMT nanocomposite, Emulsion polymerization



