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Fig. | Schematic diagram of experimental set-up and flowsheet
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Fig. 3 Effect of varying the reactor temperature on
copolymerization rate

@30T 0.6 MP2,29.7 mgTiCl, /MgCl, , 56.3 gkt, 794 gPr
(O40°C ,0.6 MPa,31.4 mgTiCl,/MgCl, ,73.5 gE1, 100.2 gPr
W50, 0.6 MPa, 31. | mgTiCl, /MgCl, ,72.8 gEt,100.8 gPr
[160°C ,0.6 MPa,30. 8 mgTiCl, /MgCl, ,76.2 gEt, 112.5 gPr

4A70%C,0.6 MPa,31.7 mgTiCL, /MgCl, ,51.5 gEt,78.2 gPr
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Fig. 4 Eiffect of varying the reaclor lemperature on copolymerization
rate

@507T,0.2 MPa,30.3 mgTiCl, /Mg(l, , 46,6 gkit,64.5 gPr

(0501 ,0.3 MPa,32.2 mgTiCL, /MgCl, , 69.9 gEt,96.8 gPr

W50T 0.4 MPa,29.8 mgTiCl, “MgCl, . 64.0 gFt, 80,3 gPr

{150C 0.5 MPa,33.6 mgTiCl, /MgCl, , 87.4 gEt,121.0 gPr
A507C,0.6 MPa,31. 1 mgTiCl,~MgCl, , 72.8 gEt, 100 .8 gPr

Table 1  Partial polymerization conditions, monomer and co-monomer composilion in reactor and gas-mixing tank

TiCl/ MgCly Ethylene Propylene Ethylene Propylene Reaction
T(T) P(MPa) (tank) ( tank ) (reactor) { reactor) time
(mg) (mol% ) (mol% ) (mol% } (mol% ) (min)
30.3 50 0.2 52 48 31 69 87
32.2 50 0.3 52 48 25 75 124
29.8 50 0.4 54.5 45.5 25.6 74.4 115
33.6 50 0.5 52 48 32 68 155
31.1 50 0.6 52 48 26.7 73.3 137
31.4 40 0.6 52.3 47.7 27.2 72.8 132
29.7 30 0.6 51.5 48.5 32.6 67.4 109
30.8 60 0.6 50.4 49.6 28 72 147
1.7 70 0.6 49.7 50.3 38 62 98
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Table 2 Kinetic and mass transfer parameters of ethylene-propylene gas-

phase copolymerization

30C 40T 30T 60T 70T

Py % 107 (m*/s) 2.00 2.14 227 2.4 2.55

By x 107 (m*/s) 1.13 122 1.8 137 146

k,,,xlo‘( 'ml) 3.5 3.3 277 2.4 2.8

m'Fa

k..,zxm‘(n%f;) 15.1 12.0 978 8.10 6.8
kuy X 10*(s™") .35 9.30 10.26 11.19 11.76

kup % 10°(s7 1) 2,31 2.75 3.9 3.52 3.88

R,,lxmi(:'—i) 1.06  2.18  3.46 3.03 2.4

n,,,xm’(%') 1.00 1.9 3.19 298 2.7
8

M, (mol/m*) 58.3 28,7 1.1 149 3.5
M3 (mol/m*) 575 461 333 270 198

3
kuxm(kg(“:"ﬂt.s) 110 3.5 5.51 7.29 448

3
kzxm’(ﬁl‘“ s] 0.975 1.72 2.6 3.8 5.8

3
kuxl()’(m—:_s) 0.047 2.81 4.49 832 856

m3
ky 10’(m) 0.911 4.88 264 15.1 4.00
" 1.7 116 123 8.8 53

n 0.1 0.4 0.01 0.03 0.15
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STUDIES ON KINETICS OF ETHYLENE-PROPYLENE
GAS-PHASE COPOLYMERIZATION

MA Qingshan, WANG Wenqing, FENG Lianfang, WANG Kai
( Seatz Key Laboratory of Polymerization Engineering , Zhefiang University , Hangzshou 310027}

Abstract The estimation of kinetic parameters is a critical part of developing process model for industrial
polymerization processes. For the calculation of a process model, propagation rate constants, which vary from one
calalyst syslem to another, must be known. The propagation rale constants and activation energies of gas-phase
ethylene-propylene copolymerization processes catalyzed by the Ziegler-Natta catalyst, combining with the mass
transfer research , were estimated.

Key words Ethylene-propylene copolymerization, Ziegler-Nata catalyst, Gas-phase polymerization, Kinetics



