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Abstract : The effect of increase in an interfacial mass transfer resistance between gas and
liquid on the behavior of ethylene-propylene copolymerization was investigated. When the
copolymerization was performed in a semibatch solvent slurry type reactor with high activity
catalysts and / or high catalysts loading, the mass transfer resistance was predicted to give
a significant influence on the operation condition of the process.
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Fig. 1. Rate of polymerization as a function of reaction
time at different stirring rates ; P=15.5atm, T=807C,
(a)F,=0.35(Rai=1300), (b)F;=0.7(Re=2300),
rpm ; I:1500, II:1200, IT:900, IV:600.
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Fig. 2. Mole fraction of ethylene unit in the copolymer
as a function of reaction time at different stirring
rates when the monomer composition was kept constant
+ P=155atm, T=80C, (a)F,=0.35( Rm=1300),
(b)F,=0.7(Rp=2300), rpm : T :1500, II:1200, 1I:
900, IV :600.
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Fig. 3. Mole fraction of ethylene in the gas phase
as a function of reaction time at different stirring
rates to keep the polymer composition constant :
P=155atm, T=80C, (a)F==0.35(Rp=1300), (b)
Fi=0.7(Re1=2300), rpm : T :1500, II :1200, M :900,
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Fig. 4. Mole fraction of ethylene in the gas phase as a function of reaction time at different catalysts
P=155atm, T=80T, rpm==900.
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(a)F,=0.35(Rp=1300), (b)0.7(Rp;=2300),

ct. loading{g-cat /1) : 1:0.03, 11:0.06, T: 0.09.
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Fig. 5. Mole fraction of ethylene in the gas phase as a function or reaction time at different reactivity
ratio to keep the copolymer composition constan:z. P=15.5atm, T=80T, rpm=900, ct. loading=0. 09,
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Fig. 6. Power consumption for agitation of the reactor to keep constant volumetric mass transfer coefficient
constant, P=155atm, T=80C (a)F,=0.35(Run==1300), (b)F,;=0.7(Rp=2300), rpm :

11900, 1V :600.
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Notations

Csor - percent of soluble polymer

Dag: mass diffusivity of A diffusing through
solvent B (cm?*/s)

H : height of reactor

Hy:

Ky :

(cm)
depth of vortex (cm)

Huggins constant

Mp : molecular weight of B component

M, : bulk phase monomer concentration

Meq © equilibrium monomer concentration

N : rps (rpm/ 60)

P : gassed power (erg/s)

Rp : observed polymerization rate (moles of
monomer converted /1 - s)

Sc : schmidt number for diluent

V : volume of slurry (em?)

Va : molar volume of A component at normal
boiling point

W : catalysts loading (g-cat./1)

a : free air surface (cm?)

217X 3/16 x T

k : catalyst activity (1/g-cat - s)

ki : volumetric masst ransfer coefficient (1/s)
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#s . viscosity of slurry (poise)

Hq - viscosity of diluent (poise)

4

/.

: viscosity of liquid (poise)

volume fraction of polymer in slurry
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ol Algh- AN
o, © density of slurry (g/cm?)

(7] : intrinsic viscosity (dl/g)

7 : viscosity of B component (centi-poise)
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