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Preparation and Application of Ziegler-Natta Catalyst with Internal Electron Donors of
Oxosilane for PE-UHMW Polymerization
Lyu Donghao', Wang Daming”, Wang Yongnian®, Li Jixin', Lu Zhen', Ma Zifei', Xiao Bo'
(1. School of Petrochemical Engineering, Shenyang University of Technology, Liaoyang 111003, China;
2. Research Institute of PetroChina Liaoyang Petrochemical Fiber Co., Ltd.,Liaoyang 111003, China)

Abstract : Two types of composite oxygenosilane internal electron donors were made in the laboratory: dimethyl bis (2-phenol-
ethoxy) silane (IED1) and dimethyl bis (2-chloroethoxy) silane (IED2). Two internal electron donors were configured with Ziegler-
Natta catalysts and performed catalytic polymerization of ethylene for preparing ultra-high molecular weight polyethylene (PE-
UHMW). The effects of the addition of two internal electron donors on the titanium loading, catalyst activity, and micro morphology
of the Ziegler-Natta catalyst and polymer molecular weight were investigated. The effects of catalyst addition, polymerization
temperature, polymerization time, and assistant catalyst addition on the polymerization efficiency of PE-UHMW were also investi-
gated. Since the structure of IED1 contains four oxygen-containing groups, the density of electron cloud is higher than that of IED2,
so IED1 has a greater impact on catalyst activity and polymer molecular weight. The final determined process conditions are: IED1
is used as the internal electron donor, the catalyst addition is 12 mg/L, the molar ratio of IED1 and MgCl, as carrier is 1: 4, the
polymerization temperature is 75 °C, the aggregation time is 2 h, molar ratio of Al/Ti in catalyst is 80. Under this process condition,
the catalytic efficiency of the catalyst is 17.1 kg/(g+h), the titanium loading capacity of the catalyst is 5.8 wt% , the stack density of
PE-UHMW is 0.3 g/cm’, the molecular weight of PE-UHMW is 4.0x10°.

Keywords : internal electron donor ; Ziegler-Natta catalyst ; ultra-high molecular weight polyethylene ; catalyst configura-

tion process ; polymerization production process
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