F1H
2004 £ 2 H

_I%J— 5} % ‘:TA‘L’ Tﬁ No.1

ACTA POLYMERICA SINICA Feb., 2004

FRERAELARCFEREENEEAAREZE/
XUBTHAXRKESHE"

REA'T HEK RER RAW ANET

O FWAMEIHREE LE 201208 CLKE¥ERAFHESR M 510275

R F FASRERRNEE LS, BN ER L (MTN) FE R EES K R THK
SRR Cp” Ti(0-CH,-F), BEEZBECEA RS CRERIENRRLEAT . RERELAGHE
EFER B ARREZAGR)/ERTRAEAHE FRTERLARMEARSWEBHRREE

HREESSH B E SRR

s@| HAREZE. AHFRL, ARESHH, RURSE

] S0 % 2,48 ( sPS) J& Inhihara T 1986 4F %
AEsBRAFMSR BEAFER . SHREK

FpE e RTBEE R, R
Ripm TEEN BAlaZEANSTRERRE.
BT sSPHE L 270CE THHERLMEE
BREESOCER, FUMBRHABGREHRTHEE
Mg EHLtEN TARBERRCERZHY
BEMER ATAABI RS ER LHEZMH
= 4 2 (A B, C 8 0 78 4k B & 4B Cheon %
FH PS(ERBELE) SMACGEZH-WT 18
CRRALREYAENERE I AERIE A5 X
B sPS LR, BRANKEAHE KA EFURE
AL AR R L (SsPS) AN WG P/ e
Jo/SsPSIER T AR ESHBY  Wu SRR
HEE, HET sPS/Clay WEREFTHY AW
HEREZBHBAU T EEERMBENER
+h BRI ERBREN R ETER AR
MR TREMEAT, EMA A w85
AR Cp” Ti(O-CoH,-F), TR R RS, R
LSRAERMBSYRTRARESHE IHEE
REERE T AT M.

1 TS

1.1 TEFHEBENE
EZE 4 (MT) , K100 g I FRBERA 9%
mmol , 5772 35 40 ~ 60 pm; + ZH E 8 5 5 1 48

(HEALE) ;Cp" Ti(0-CH,-F), 4L B H ;¥ 2L
FHHBAR BEAHEBE S G, HELL
MELERE R EEZAPRE P ERESR
(MAO,1.44 mol/L)} . =5 T 348 (TIBA,2 mol/L) ¥
% E Witco 22 7 4 7 . PERKIN-ELMER DSC-7 75
ERMERTERSAT TR DSC i, A EE
% 2 K/min."” C-NMR 7E Bruker AMX-400 £ 8 {{ %
B, 1 PSS ERARRSEHET B35CHR A
R7%(WIV)IER, T 100CHK . H A8 D/
max3B B X-ST A fiH U AR ERMAES
WAXD Wi . CuKe B4, G AE . BEHRIEN 40
KV, B 30 mA, FREE N 2 o/min, TR
BH1~15°. i B & H-600 % & 5 e §# 17 TEM
WA AW e Bl 100 KV, KR FRHEADT
10 mA, RHBEYH R OEEHE BRENR
Fl OLYMPUS £ S B WM, # %=/ 0°.
1.2 EBRAHME

SwhFEM T A AKFR(S0 g FAH L +950 ¢
K, MAEBRRRM, T SOCRHZIMA T Mmd
B+ @ EMKER (L 4 mL/min 2 87300
23 g+200 g &) . FEPM/GHEE 3 h J5 W2, FFKIE
ELHBBE T, OCESTRERE, B UH
FB 1, iCh MIN.
1.3 EREXZE/ERLIEAHHNEE

B 218 % 245 K 200 mL, 53 90 A
MEEHER L MIN O ,1.2.3.4.5.6.7.8(1~9
2, EEARETHHBEHE 2 E . MAZRT

= 2003-01-16 WCFg ,2003-03-16 B EXRMHEH AR X ES 96-A12-02-05) P A L & S YT BHiRE : = HMBERA



13 LA FHERBEARC I AR EHARAARE LB/ ERIAXESHE 5t

EHEH MAO.20 min EMA Cp” Ti(O-CH,-F), &
BEARH, R h BEE MABEERAESL L
R CERESHAMEELERE, ik FHEX
AZEMEFH -8, EOCHATHEST T
2 hBUE RS ERE, 200 B TR, B
ESBER TR 24 b, BHEREREH.

2 HREITR

Bl EXREHEEHE L (MTHL )M+ &
RN+ (MTN B4R b) 120 h 6, M
M b Pl LIES, T /AR RMER T T
2917 em™* (2854 cm ™' AN FET I B RO 8 R 1A B
#h(N—H ) AR IE B B, 7 1500 em™ 4L 14
{N—H )R, A T 56 3 G £ MRt T A& Lt

b
!

;: --2017 1300
g

E a

E

g

=

1 1 1 L
4000 3000 2000 1000 0

Wavenumber (cm")

Fig. | IF spectra of MT {a) and MTN(b)
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Table 1 In-situ polymerzation of styrene/MTN with
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Fig. 2 '"C-NMR spectra of {a)Run |, (h)Run 4
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Table 2 The thermal properties of sPS/MTN nanocomposites

Cp' Ti{ O-C.H,-F)5
Styrene MTN in A 5-PS To
Run conversion{ % ) yield (W% ) (x10°%Y (%) (X)
1 51.7 0 4.65 96.9 268
2 533 1.03 4.80 97.7 2N
3 56.1 1.94 5.05 ¥7.5 270
4 60.6 2.68 5.40 96.8 272
5 60.0 3.57 5.45 98.2 m
o 58.3 4.54 5.25 97.3 273
7 53.9 5.83 485 97.3 271
8 51.1 1.07 4.60 9.9 2712
9 50.6 8.08 4,55 98.1 273

Run MTN in yield (wt% } AH (Jrg) X (%) Tl )
I 0 23.86 4.3 226
3 194 25.63 48.2 29
4 2.68 26.68 50.1 231
5 3.57 26,87 50.5 132
6 4.54 26.73 50.3 234
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Fig. 3 DSC spectra of sPS/MTN composite samples
a)Run 4 first heating scan; b)Run 4 cooling scan; <) Run |

conling scan

B4R X-SHERATS I L 2 a(CRIUERI B IR
TN A 26 =680 B I H MR



52 " 4 F ¥ #

2004 £

Intensity
Lr]

20 40 60 80 100
200)

Fig. 4 XRD spectra of MT (a), MNT (b), sPS/MTN in
Run 4, polymerization time 10 min {c) and sPS/MTN in Run
4, polymerization time 60 min(d)
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Fig. 5 Optical microscope photo graphy of MTN

Fig. 6 TEM photo graph of sPS/MTN (Run 4)

Fig. 7 TEM photo graph of sPS/MTN { melt-mixing)
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Fig. 8 TGA curves of pure sPS(a}, sPS/MTN in Run 4 (b) and
sPS/MTN in Run 5 (¢)
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In-situ PREPARATION OF s PSYMONTMORILLONITE
NANOCOMPOSITES WITH MONOTITANOCENE CATALYTIC SYSTEM

SHEN Zhigang'’, ZHAO Weiwei', LI Huaming’, ZHU Fangming’, LIN Shang’an’
{' Shanghai Research Institute of Petrochemical Technology . Shanghai 201208)
(* Institute of Polymer science , Zhongshan University » Guangzhou  510275)

Abstract  Syndiotactic polystyrene ( sPS)/montmorillonite nanocomposites were prepared via in sile intercalative
coordination with Cp’ Ti ( 0-CgH,-F };/MAO/TiBA catalytic system. The montmorillonite modified with 12-
aminododecanocic acid can increase catalytic activity on some degree.The nanostructure features were revealded by
X-ray diffraction and transmission electron micrographs.It was found that montmorillonite could be dispersed in the
sPS as sheets of 40 nm thich by in-situ syndiotactic polymerization . However, the interaction between the organic
material and silicate layer of clay is not thermally stable enough to resist the high melt processing temperature of
sPS, so nanocomposite could not be achieved by melt mixing directly . The thermal properties of pure sPS and sPS/
MTN were investigated. The crystallization temperature and relative crystallinity of the fabricated nanocomposite
(3.57% MTN wt in sPS} increased obviously, it also had good thermal stability, the thermal decomposition
temperature was about 50°C higher than that of the pure syndiotactic polystyrene.
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