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Abstract

The simulation and experimental study of linear polypropylene (IPP) catalyzing
by Ziegler-Natta catalyst has been developed such a long time, and has obtained
many research results. However, the use of IPP has some limitations. Currently, long
chain branching can greatly improve the property of IPP. Publicly reported is mainly
long-chain branched polypropylene (LCBPP) prepared by combining of linear
catalyst and long chain branched catalyst (CGC-Ti) catalyst Report on the
preparation of LCBPP is mainly in overseas. The technology is experimental study,
and the simulation work related to preparation is extremely deficient.

For the LCBPP system we studying, except for fraction of LCB catalyst as well
as physical change of catalyst particles, the corresponding entire set of parameters,
the mass and heat transfer resistance during the reaction could make significant
impact on the propylene polymerization and the polymer properties. Based on the
microscopic modeling of in-situ preparation of LCBPP by propylene, most relevant
content and results obtained in this work are summarized as follows:

In the first section, we set up a single particle model. Referring to the PP pellet
model research by the predecessor and carrying on the reasonable supposition, we
set up an improved multigrain model. With the improved multigrain model, the mass
and heat transfer effect during the reaction in the PP pellet and the LCBPP pellet in
the CSTR reactor were studied respectively. In the same simulation condition, we
compared the results obtained by this model between these two polymerization
systems. And on the research of the predecessor, we were sure that this improved
multigrain model was suitable for the LCBPP system. The results showed that the
model we set up had its superiority. Because it could describe the process of the
LCBPP formation more detailed, such as the fracture of the macroparticle of
catalyst, the initiation stage that could not be neglected, the controlling rule of the

reaction was reaction- diffusion-reaction, the change of catalyst concentration and
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the heat transfer resistance were both little.

In the second section, we set up a model by the Generating Function Method
based on the mole balance calculation equations (i.e. particle population balance
model). After proposing the reaction mechanism, we obtained the mole balance
calculation equations of all the material in the system, and then obtained the particle
population balance model. On this model the steady-state and the dynamic change of
the product in LCBPP polymerization system was described. The result indicated
that, only the particle population balance model can describe the product
characteristic sufficiently in the situation of steady-state, however in the dynamic
situation, the result was not good enough. Thus, it was necessary to consider the
influence of the resistance internal the pellet and the physical change of the catalyst
and so on, and to unify the single pellet model might be good choice.

In the third section, we obtained the steady-state and the dynamic solution of the
product in the same system by combining the single particle model and the particle
population balance model in the last two sections. With the coupled model the
diffusion effect within the single particle could be considered while reflecting the
intrinsic reaction. Result showed that the particle population balance model was
more superior when describing the steady-state system. In the situation of dynamic,
this model obtained better result: Effect of the diffusion resistance as well as the
fracture of macroparticle of catalyst were both manifested by the results curves
obtained. It could help us determine the time to achieve the steady-state, and track
the polymerization process at any time and any layer we divided.

In addition, more properties of the polymer in this system could be further
studied and analyzed by the coupled model, and it might give great help to the
practical production. However, this coupled model suffers from some limitations.
Such long computation time and the requirement of good computer hardware both

prompted us that the model might need further effort to be improved.

Keywords: Combined Metallocene Catalyst; Mechanism Modeling for LCBPP

Polymerization; Single Particle Model; Particle Population Balance Model.
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