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Fig. 1 The X-ray diffraction pattern of sample C-1
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Fig. 2 The X-ray diffraction patterns of (C-1)} PS/LDHs
stirred at 25°C for 30 min, (C-2) PS/LDHs stirred at 25
for 6 h, (C-3) PS/LDHs stirred at 40°C for 1 h, (C-4)
PS/LDHs stirred at 40°C for 6 h, (C-5) PS/LDHs stirred
and polymerized at 40°C for 12 h, (€} PS/LDHs stirred
and polymerized a1t 70°C for 6 h, and (C-6) PS/LDHs
stirred and polymerized at 70°C for 12 h

2.2 E&WHEA SEM iEHE

TR K LDHs 7E R E L4 Py #U1F
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MR E (WA 3).

Fig. 3
(sample C)

The SEM images of PS/nano-LDHs composites

a)'The section of brittle failure has not dipped in nitric acid; b)
The section of brittle failure has dipped in nitric acid for 7 days

MR 250 BR ¥R HU B 1 BT TE B9 SEM B BT R
AR AZY 10 ~ 60 nm B ERRER, EREE
B0 5%k &t LDHs ki 5 PS B BOR . A 3(b)
A, BatrREE L BT BEUMMLR LR
ERBERR, 47 1~200nm ZE, KPEHIL
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Fig. 4 TG curves of PS/LDHs nanocomposites with various
LDHs contents obtained in air atmosphere

Heating rate = 10 K/min
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Table 1 The LDHs contents in nanocomposites caleulated by TG data
Percent of L.DHs

in nano-

Samples  400°C  500C 00T  700C
composites{ % )
0.12 [\] 0 0 0
5.90 3.40 1.87 1.48 2.55
§.58 5.46 3.54 3.06 5.27
14.52 9.52 6._47 5.69 9.79
19.59 12.59 8.31 7.23 12.44
23.69 15.18 9.9 §.67 14.92
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— I DHs/PS nanocomposites
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Fig. 5 DSC curves for LDHs, PS/LDHs nanocomposites
{sample C)} obtained in nitrogen atmosphere
Heating rate = 10 K/min
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Fig. 6 The glass transition temperature of PS and PS/
LDHs nanocomposites obtained in nitrogen atmosphere
Heating rate = 20 K/min, sample weight 5.070 mg
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A PS oy TR B, R A FE A R
MR
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Fig. 7 Effect of add-on of nano-LDHs and LDHs
nanolayers on limited oxgen idex { LOI) of PS/LDHs
nanocomposites
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POLYSTYRENE/LDHs HYBRID NANOCOMPOSITES PREPARED BY
EMULSION POLYMERIZATION

ZHANG Zejiang"™', MEI Xiujuan’, XU Chenghua', FENG Liangrong', QIU Falj'
(' Chengdu Instituse of Organic Chemisry , Ghinese Academy of Sciences, Chengdu 610041)
(? Sichuan Fire Research Insiitute of Public Safety Ministry, Chengdu 611830)
(* Graduate School of the Chinese Academy of Sciences, Beiiing  100039)

Abstract  Polystyrene/Mg-Al layered double hydroxides ( LDHs) hybrid nanocomposites were synthesized by
emulsion polymerization. The purposed nanocomposites synthesized under different conditions were characterized by
the XRD curves.Then the formation conditions of exfoliated PS/LDHs nanocomposites were discussed by the XRD
results at low angles. The SEM images were used to observe and analyze the dispersed behavior of the LDHs
nanolayers leading to the conclusion that the LDHs nanolayers were exfoliated and well dispersed in these
nanocomposites . The thermal stability of these nanocomposites was discussed through the TG and DSC curves. it was
found that the LDHs nanolayers can effectively increase the thermal stability of PS.The glass transition temperature
of P5 can be enhanced and improved by the well dispersed LDHs nanolayers. The limited oxygen index of the PS/
LDH nanocomposites prepared by emulsion polymerization was much high than that of the conventional mixture of PS
and nano-LDHs at the same LDH content .

Key words Polystyrene, Nanocomposites, Layered double hydroxides, Emulsion pelymerization



