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Abstract: Metallocenes and other transition metal compounds comprise a new generation of single site cata- 
lysts for the production of precisely designed polyolefins and engineering plastics. The discovery of metallocene 
methylalumoxane (MAO) catalysts has opened a frontier in the area of polymer synthesis and processing. A 
great number of symmetric and chiral zirconocenes have been synthesized to give isotaetic, syndiotaetic, isob- 
lock, or stereoblock polymers with increased impact strength and toughness, better meh chalncteristics or elas- 
ticity, and improved clarity in films. Cycloolefin copolymm~ (COC) and syndiotactie polystyrene can be pro- 
duced by metallocene catalysts. These are new types of polymers with special properties and a high potential as 
engineering plastics. Norbornene-ethene copolymers are most interesting for technical uses because of the easi- 
ly available monomers. Due to different incorporation values of the cyclic olefin in the copolymer, the glass 
transition temperature can vary over a wide range and reaches 180 ~C. 

Key words: metallocene catalyst, polyolefin, polystyrene 
Document code: A CLC number: 0632.12 

INTRODUCTION 

Metallocenes in combination with methylalu-  
moxane or perfluorinated borates as cocatalyst 
form extremely active catalysts for the polymer- 
ization of olefins , eyeloolefins,  s tyrene,  and 
butadiene are now used in industrial processes 
(Sehe i r s  et a l . ,  2000;  Kaminsky et a l . ,  
1997b; Boehmann,  1996; Fink et a l . ,  1995) .  
Supporting of the zirconoeenes on silica decreas- 
es the necessary surplus of MAO and can change 
the taeticity.  

Polyolefins, with different mierostruetures 
and characterist ics,  can be custom-made just  by 
varying the ligands on the metallocene (Brintz-  
inger et al .  , 1995; S i n n e t  al .  , 1980a; Kamin- 
sky,  1996) .  By combining different olefins and 
eyeloolefins with one another,  the range of char- 
aeteristies can be further broadened.  The pro- 
duction of polyolefins with narrow molecular  
weight distributions (Mw/MI1 = 2 ) ,  of syndio- 

tactic polymers and of chemically uniform eopol- 
ymers has not yet been achieved by conventional 
Ziegler-Natta heterogeneous catalysts.  

Using metallocene catalyst ,  it was possible 
for the first time to produce polyethylenes,  

polypropylenes and copolymers with narrow mo- 
lecular weight distributions ( S i n n  et a l ; . ,  
1980b) ,  syndiotactic polypropylene ( i n  techni- 
cal scale a m o u n t s ) ( E w e n  et a l . ,  1988) ,  syn- 
diotactie polystyrene ( I sh ihara  et a l . ,  1 9 8 8 ) ,  
eyelopolymerisates of 1 , 5 -hexad i ene  ( Coates et 
al .  , 1991 ) ,  cycloolefin copolymers (COC)  with 
high catalytic activity ( Kaminsky et a l . ,  
1989a) ,  optically active oligomers (Kaminsky  et 
a l . ,  1989b)  and composite materials of bio- 
mass,  powdered metals with polyolefins (Du t -  
schke et al .  , 1983) .  Organic or inorganic parti- 
cles ( s ta rch ,  cel lulose,  quartz sand or powdered 
metal)  can be coated with a hydrocarbon soluble 
metallocene catalyst and in turn ,  after polymer- 
ization, with a polyolefin film of variable thick- 
ness (Kaminsky  et a l . ,  1993) .  

The polymerizations can be controlled pre- 
cisely by meta l loeene  catalysts.  To increase the 
activity and to make the metalloeenes more sta- 
ble for higher  temperatures,  [ PhMe3PenFlu ] 

ZrC12 was synthesized ( K a m i n s k y  et a l . ,  

1999) .  This zirconocene is more stereorigid and 
shows high activities for the polymerisation of 
propene and the ethene norbornene copolymeri- 
sation. A strong dependence of the activity on 


