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Research Progress of Internal Electron Donors for Ziegler-Natta Catalysts
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Abstract: Internal electron donors (IED) are core functional components of Ziegler-Natta (Z-N) catalysts, enabling the
synergistic optimization of stereoregularity and catalytic efficiency in polyolefins by modulating the electronic structure
and steric hindrance of active centers. Traditional IED are primarily based on phthalates, and their dependence on external
electron donors and the isotactic index has driven the development of new alternative solutions. In recent years, emerging
IED such as diethers and diketones have demonstrated significantly improved isotactic index in propylene polymerization
by optimizing the coordination environment of Ti-Mg-Cl active centers. This paper systematically summarises the
fundamental chemical principles and mechanisms of action of several IEDs, as well as recent advances in their industrial

applications, such as in polypropylene and polyethylene, and discusses developing direction for IED in catalyst design.
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