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Modeling of molecular weight and molecular weight
distribution in slurry polymerization of propylene by
Ziegler-Natta catalysts

R Khorasani;S.Pourmahdian

ABSTRACT

The Precise prediction of polypropylene synthesized by heterogeneous Ziegler-Natta catalysts needs
good knowledge of parameters affecting on polymerization. molecular weight and molecular weight
distribution are among important characteristics of a polymer determining physical-mechanical
properties. broadening of molecular weight distribution is an important and well known characteristic of
polypropylene synthesized by heterogeneous Ziegler- Natta catalysts, So it is important to understand the
origin of broad molecular weight.

Two main factors in broadening molecular weight, namely mass transfer resistances and multiplicity
of active sites, are discussed in this paper and a model including these factors is presented. Then we
calculate molecular weight and molecular weight distribution by the model and compare our results with
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experimental results in open literature. Also the effect of the amount of hydrogen on molecular weight
and molecular weight distribution is studied by the model.

KEYWORDS

Mathematical modeling; propylene polymerization; molecular weight; molecular weight distribution
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T(° C) 70
{Ti}(mmol) 0.45
[AIE;}(mmol L) 10
Ppropylcne (atm) 24

VAT (3 )dgua

Ky(l.mol™s™") Site 1 Site 2 Site 3
H,/C;He=0 740 190 200
Hy/CsHe= 0.1 3030 740 300
F,/C,H,=0.15 3720 830 350
DAY )dse>
lC; l (mmol/molTi) | sitet Site 2 Site 3
Hy/C:He=0 6.0 64 44
Hy/CHe= 0.1 47 32 6.0
Hy/C:He=0.15 33 21 5
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(1) )dgea
Hy/C:H 0 a1 0.15
M, x107° 51 42 37
M. x1073 316 229 191
MWD 62 54 5.1
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