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Influence of polymerization medium on styrene polymerization

with Cp "Ti (OCsHsOCH3) ¥ MAO/ TIBA catalytical system
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Fig 1 Mechanism of syndiospecific (a)

and atactic (b) polymerization of styrene

s

]m'r;\hk,,-”l‘ - ,7‘17:1
| L’!“i\f" s

# I

20 |

b
1001‘W P,
|

"' o
§i

60 \r’
|

%

20
i
n . . ;
4000 3200 2400 1600 800 400
v/cm™!
2 sPS
(a) 7
(b) 5

Fig 2 Infrared spectra of sPS sample



64 ( ) 40

S IR . 2a 548 ~571 cm _
—1
934/943 an , [1 ISHIHARA N, KURAMOTO M, UOI M. Stereospecific
sPS (19 ; 2b polymernization of styrene giving the syndiotactic polymer
548 ~571 em | 034/943 cm | [ J] - Macromolecules, 1988, 21. 3356.
122 em! ’ [2]  OLVA L, MAZZA S, LONGO P. Copolymerzation of
cm

’ ethylene and styrene with monocy clopentadienyltitanium

sPS tr chloride’ methylaluninoxace catalyst [ J] . M akromol
Chem Phys, 1996, 197.3115.

[ 10] S [3 PELLECCHIA C, PAPPALARDO D, OLIVA L, et al.n’-
: Cme3TMe3-B( CO6F5) 3: a true ZieglerNatta catalyst for
DSC ( 3a), the syndiotactic specific polymenzation of styrene[ J]. J
, S o Am Chem Soc, 1995, 117; 6593.
[4 , . /MAO
LI ( )
. 1998, 37(5): 43.
[ 3] ) . ..
4 [J. ,
1998, 19: 1844.
] [6] , , .. Cp  Ti
(OCsH40CH3) ¥ MAO
| [y. , 1999, 28 174.
[ 7 GIANOTTI G, VALVASSORI A. Fusion enthalpy and en-
o 56 }{;0 15'0 260 2I50 300 tropy of syndiotactic polystyrend J] . Polymer, 1990, 31:
8,C 473.
[ § .
3 &£ DsC [D. : , 1999.
(a) 7 ; [9 REYNOLDSNM, STIDHAMH D, HSU S L. A spectro-
(b) 5 scopic study of phase-transtion kinetics in syndiotactic

polystyrene[ J] . M acromolecules, 1991, 24: 3662.

[10] FILHO A R, VITTORIA V. Infrared analysis of confor-
mation transition in syndiotactic polystyrene[ J] . Makmo-
mol Chem, Rapid Commun, 1990, 11; 199.

Fig 3 DSC curwes of sPS sample

Influence of Polymerization Mediums on Synthesis of Syndiotactic Polystyrene
with Mono -Titanocene/ Methylaluminoxane Catalyst

ZHU Fang ming, JIA Hong, WANG Qun fang, LIN Shang an
(School of Chemisty and Chemical Engineering, Zhongshan University, Guangzhou 510275, China)

Abstract: Syndiotactic polystyrene (sPS) was synthesized in the presence of a mono titanocene complex of 7 pen-
tamethylcyclopentadienyliri 4 methoxyphenoxy titanium [ Cp T (OCeH4OCH3) 3] activated by methylaluminoxane
(MAO) . Influences of different polymerization mediums including heptane, toluene, chlowbenze and neat styrene
on the activity, syndiotacticity and molecular weight of polystyrene were investigated. The bulk polymerization was
the best choice in all cases for producing sPS with the highest activity and molecular weight. In contrast, much bet-
ter activity and syndiotacticity of yields arose from polymerization in heptane than in the other solvents. Using a sol-
vent with higher dipole moment, such as chloroberze, lower activity and syndiotacticity were given resulting from the
stronger coordination of solvent with Ti ( II) active species which controlled syndiospecific polymerization of
styrene. Aggregated structures of sPS obtained respectively from bulk polymerization and polymerization in heptane
used as solvent were different.

Keywords: mono titanoeene catalyst; methylaluminoxane; syndiospecific polymerization of styrene; syndiotactic

polystyrene; polymerization medium



