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Abstract: The Dow Chemical Company is the world’s largest practitioner of homogenous 
catalysis, including production of polyolefins. Olefin polymerization catalyzed by transition 
metal complexes is one of the most important processes in the chemical industry today. 
Catalysts used for the production of polyolefins need to control several important polymer 
properties such as polymer molecular weight, molecular weight distribution, short-chain 
branching, short-chain branching distribution and long chain branching level. Commercial olefin 
polymerization catalysts not only have to produce polymer products with the desired 
architectures and properties, but they also must exhibit high catalytic activity and have 
appropriate reaction rates with chain transfer agents under polymerization conditions. The last 
two decades have seen a gradual shift from Ziegler-Natta catalysts toward molecular catalysts 
for the production of polyolefins. This was motivated by the desire to produce products with 
improved properties resulting from the enhanced control over polymer microstructure that 
molecular catalysts provide, as well as by the ability to produce new products that are very 
difficult or impossible to manufacture commercially using traditional catalysts. The main goal of 
our research has been identification of highly active molecular catalysts capable of operating at 
very high reactor temperatures and of producing copolymers with desired molecular weights 
and comonomer content. This talk will discuss Dow’s development of new bis-phenyl-phenoxy 
catalysts for the production of ethylene-based copolymers with particular emphasis given to 
our recent research aimed at modifying structures of catalysts to control both the polymer 
molecular weight and the reactivity toward alpha-olefins during ethylene/alpha-olefins 
copolymerization reactions. 



 

 

 


