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The production of low-density polyethylene (LDPE) in tubular reactors is a technology in use at an industrial level for more than 80 years. Historically, mathematical models have been used to evaluate how operating conditions and reactor characteristics affect polymer molecular and rheological properties. However, ongoing research continues to develop computational tools that can help to achieve quality product standards and design new polymers with specific characteristics for final applications [1].
This work presents an extension of a previous model by the authors [2], which incorporates new modeling tools that improve the efficiency of the model execution. The model is implemented in Julia, leveraging parallel computing for enhanced computational efficiency. It is based on transforming the population balance equations of the polymeric species using the probability generating functions (pgf) technique. Various molecular properties, such as the molecular weight distribution (MWD), the branching index distribution (g), and the long chain branching density distribution (LCB/1000C as a function of molecular weight), are calculated. Also, rheological properties, such as the shear viscosity and melt index, are determined. 
Applying the model, the effect of varying lateral initiator flow rate on the molecular weight distribution, the degree of branching, viscosity, and melt index, is evaluated. It was found that increasing the initiator flow rate shifts the MWD towards lower molecular weights. Additionally, it increases the branching density and decreases g. The combined effects of lower g values and reduced molecular weights decrease viscosity as the initiator flow rate increases, as seen in Figure 1. Consequently, MI values increase. Opposite behaviors are observed when the initiator flow rate is decreased.
[image: image2.jpg]XVIII Simposio Latinoamericano de Polimeros

SLAP2024

XVI CONGRESO IBEROAMERICANO DE POLIMEROS
C X1 COLOQUIO DE MACROMOLECULAS





Figure 1. Impact of the initiator flow rate in the first reactor lateral injection on shear viscosity.
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