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Ethylene/Polar-Monomer CopolymerizationEthylene/Polar-Monomer Copolymerization
1st generation: Early Transition Metal Catalyst & ‘Capped’ Polar Monomer1st generation: Early Transition Metal Catalyst & ‘Capped’ Polar Monomer
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Needs of Pre-Contact Process for Modifying Polar MonomerNeeds of Pre-Contact Process for Modifying Polar Monomer

2nd generation: Late Transition Metal Catalyst & ‘Non-Capped’ Polar Monomer2nd generation: Late Transition Metal Catalyst & ‘Non-Capped’ Polar Monomer

Brookhart et al. 1996 Brookhart et al. 1996 

N N

iPr

iPr

iPr

iPr

Pd
O

OR

+

N N

iPr

iPr

iPr

iPr

Pd
O

OR

+

C(O)ORC(O)OR

Grubbs et al. 2000Grubbs et al. 2000

O

N
Ni

Ph
PPh3

iPr iPr

O

N
Ni

Ph
PPh3

iPr iPr

OHOH

O
O

O
O

Pugh et al. 2002 Pugh et al. 2002 

Ar2
P

S
O
Pd

O O

+Ar2
P

S
O
Pd

O O

+

C(O)ORC(O)OR

etc.etc.

Lower Activities Compared to Early Transition Metal CatalystsLower Activities Compared to Early Transition Metal Catalysts

3rd generation: Early Transition Metal Catalyst & ‘Non-Capped’ Polar Monomer3rd generation: Early Transition Metal Catalyst & ‘Non-Capped’ Polar Monomer
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M: Ti, Zr, V, Cr ….M: Ti, Zr, V, Cr ….
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Highly Active & Simple SystemHighly Active & Simple System
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MotivationMotivation

FI CatalystsFI Catalysts

1. Extremely High Activity towards Olefin Polymerization1. Extremely High Activity towards Olefin Polymerization

2. Wide Range of Catalyst Design2. Wide Range of Catalyst Design

3.  “Already Poisoned” by the Heteroatoms; [N, O] Ligands3.  “Already Poisoned” by the Heteroatoms; [N, O] Ligands

Excellent for Ethylene/Polar Monomer CopolymerizationExcellent for Ethylene/Polar Monomer Copolymerization
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SummarySummary

FI CatalystsFI Catalysts

Ethylene/Polar-Monomer CopolymerizationEthylene/Polar-Monomer Copolymerization
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FeaturesFeatures
Early Transition Metal CatalystsEarly Transition Metal Catalysts√√√

‘Non-Capped’ Polar Monomers‘Non-Capped’ Polar Monomers√√√

New Generation of the Copolymerization SystemNew Generation of the Copolymerization System
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