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Fig.1 X-ray diffraction patterns of the (a} MTN-aPS,
(b) MTN-SsPS, {c) MTN and (d) MTN ( untreated
montmarillionite }
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Fig-2 X-ray diffraction patterns of the {a) sPS/PA6/
SsPS-H/MT(80/20/5/6 wt) composite and nanocomposites

with weight ratio of 62/20/5/6-18,(b) sPS/PA6/SsPS-H/
MTN-SsPS and {c) sPS/PA6/SsPS-H/MTN-aPS
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Fig. 3 Transmission electron micrographs
of the sPS/PA6/5sPS-H/MTN-SsPS(62/

20/5/6 ~ 18 wt) nanocomposite
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Table 1 The mechanical properties of sPS/PA6/5s5PS-H/
illonite{ MTN } comp
Unnotched
sPS/PAG/SsPS- i Flexural Tensile Elongation
impact .
H/MTN ngth strength strength at break
stres
() {MPa) (MPa) (%)
(k)/m*}
80/20/5/0 15.6+0.8 51.0£2.5 34.7+1.8 8.3:0.8
80/20/5/6 (MT) 15.3+0.6 58.7+2.9 44.9+2.3 6.110.6
62/20/5/6 ~ 18
16.7+0.8 76.1+3.8 68.41+3.4 8.6+0.9
(MTN-SsPS)
62/20/5/6 ~ 18
16.1+0.8 75.3+3.7 64.2+3.2 7.520.8
(MTN-aPS)
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Fig. 4 Tand for sPS/PA6/SsPS-H/ montmorillonite
composites recorded during the 5 K/min heating run of the DMA
experiment(3 Hz) , wieght component of (a) sPS/PA6/SsPS-H
= 80/20/5; (b) sPS/PA6/SsPS-H/MT = B0/20/5/6; (c)
sPS/PA6/SsPS-H/MTN-aP$ = 62/20/5/6 ~ 18 and (d)}
sPS/PAG6/SsPS-H/MTN-SsPS = 62/20/5/6 - 18
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Xt F sPS/PA6/SsPS-H(80/20/5) =4 7+ iR
P sPS/PA6/SsPS-H/MT AR BE AP, B
B B4 and ¥, 5 BN BT PA6 Hr K T,
(PA6-T, )1 sPS A4+ T (sPS-T,) {HXMTF sPS/
PA6/SsPS-H/MTN-SsPS fl sPS/PA6/SsPS-H/MTN-
dPSHKEAY BRUA—# B RLH—1
tand B X — SRR G K ZERERK L
MTN-SsPS fll MTN-aPS 5| A sPS/PA6/SsPS-H A &
B.EAY T sPS H PA6 I 4H 4 2 (6] /) M & ¢ 1
.
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EEBRELABEE TR EX.FBR LA EHFER
PHTRHEE,RY TR ZBAER AT
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1 PAG BILA S [A] B AH & v 8 A0 BR ESRIREA S,
SsPS-HHKBIIABRSFBHAEEN .

Table 2 DMA results of sPS/PA6/5sPS-H/montmorillonite { MTN )

composites
sPS/PA6/SsPS-H/MIN  PA6 tand peak sPS tand peak
(w1} Temperature { C) Temperature ( C)
80/20/5/0 27.2~68.6 104.7
80/20/5/6( MT) 35.2~73.2 109.6
62/20/5/6 ~ 18( MTN-SsPS) - 111.3
62/20/5/6 ~ 18( MTN-aPS) — 109.0
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Fig. 5 Dyoamic storage modulus for sPS/PAG/SsPS-H/
montmorillonite composites as a function of temperature
recorded during the 5 K/min heating run of the DMA
experiment( 3 Hz)} , weight component of (a) sPS/PA6/SsPS-
H = (80/20/5; (b) s PS/PAG6/SsPS-H/MT = 80/20/5/6; (<)
sPS/PA6/SsPS-H/MTN-aPS = 62/20/5/6 ~ 18 and (d)
sPS/PAG/SsPS-H/MTN-SsPS = 62/20/5/6 ~ 18

Table 3 Dynamic storage modulus of sPS/PA6/S:PS-H/montmerillonite
(MTN) composites at various temperatures

sPS/PAG/SsPS-H/MTN Storage modulus({GPa)
{wt) 0C 25T 5% 75T 100%C
80/20/5/0 17.6 16.3 13.4 10.6 4.0
80/20/5/6( MT) 17.9 17.1 15.1 12.7 6.5

62/20/5/6 ~ 18( MIN ~ SsPS) 21.3 20.4 18.5 14.0 8.3
62/20/5/6 ~ 18( MTN ~ aPS) 20.3 19.8 17.9 14.0 6.5

PA6/SsPS-H (80/20/5) 3L 1B ¥ #1 sPS/PA6/SsPS-
WEBRAEAWEARRE FTHOMERT L E
IAEPHEATEN, 5 sPS/PA6/SsPS-H(80/
20/5) 3L 1 Y # W, sPS/PAG6/SsPS-H/MT i 5 3t
HESYNMESEEN EAEERRBRX EX
F sPS/PA6/SsPS-H/MTN-SsPS Hil sPS/PA6/SsPS-
H/MTN-aPS S K E S # 8 HAERER B MR KR
EEA X—ZRRUKB AR DEERN
BMEEBRTERLAERSYEERPIEMSR
B AFEFBRIUAXRT LG ERSDR
HH AR T A AR AR ECR.
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PREPARATION AND PROPERTIES OF sPS/PA6/
MONTMORILLONITE NANOCOMPOSITES

LI Huaming'?, SHEN Zhigang' , WANG Jin', ZHU Fangming' , LIN Shang’an'
(" Institute of Polymer Science , Zhongshan University, Guangzhou S510275)
(* Instizute of Polymer Science , Chemistry College, Xiangtan University, Xiangtan 411105)

Abstract By using of organically modified montmoriltionite( MTN) , which was prepared by ion exchange between
Na* ion in the clay and palmityltrimethylammonium ion in aqueous medium, MTN-SsPS ( sulfonated syndiotactic
polystyrene with sulfonation level of 4.13 mol% ) and MTN-aPS(atactic polystyrene) intercalation compounds are
prepared through solution intercalating and bulk free radical polymerization process, respectively . The intercalation of
SsPS or @aPS molecular chains with MTN lamellar sheets was demonstrated by the enlargement degree of the
interlamellar distance as measured by X-ray diffraction. Then, the novel sPS/PA6/SsPS-H/montmorillonite
nanocomposites were prepared through directly melt blending of MTN-SsPS or MTN-aPS with sPS,PA6 and SsPS-
H(sulfonation level of 8.65 mol% ) . X-ray diffraction and TEM results show that the clay layers are exfoliated into
nanoscale layers and randomly dispersed in the polymer matrix . The average nanoscale size ranges from 10 to 60 nm
as obtained by siatistics computation , which imply that sPS and PA6 molecular chains maybe intercalate between the
layers of MTN during melt blending process . The formation of nanocomposites via melt intercalation depends upon the
thermodynamic interaction between the polymer chains and the host silicates and the transport of the polymer chains
from the bulk melt into the silicates layers. The miscibility of sPS and SsPS-H, together with the specific
intermolecular interactions between PA6 and SsPS-H facilitate the sPS and PA6 intercalate between the MTN-SsPS
layers, which, in tum, enhance the miscibility between sPS and PA6 in the composites as verified by DMA
measurement . In addition, the mechanical testing shows that the properties of the nanocomposites are superior to the
pure blend in terms of the strength and modulus without sacrificing their impact strength .

Key words Nanocomposite, Syndiotactic polystyrene, Sulfonated syndiotactic polystyrene, Polyamide-6



