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SIMULATION FOR LIQUID PHASE BULK PROPYLENE POLYMERIZATION
IN LOOP REACTOR AT STEADY OPERATION CONDITIONS
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Abstract: The liquid phase bulk propylene polymerization in loop reactor was simulated based
on the polymerization mechanism. According to the flow behavior in the loop reactor and the
mechanism analysis of bulk polymerization of propylene, the micro model for liquid phase bulk
propylene polymerization in loop reactor at steady operation condition was proposed in order to
determine the polymerization kinetics. M oreover, the proposed model was testified by using
the spot datain industry. The comparison between simulated and industrial data of the materiel
density and melt index showed that they were in good agreement with each other. The model
was applied to investigate the effects of the main factors, including polymerization
temperature, the mass flow rates of propylene, catalyst and hydrogen, on the polymerization
process. The results indicated that the propylene conversion and the weighted average relative
molecular mass of the product polymer increased with the rise of polymerization temperature.
With the increase of the mass flow rate of propylene, the conversion decreased, and the
weighted average relative molecular mass of the product polymer increased first and then
decreased. The conversion and weighted average relative molecular mass increased with the
increase of the mass flow rate of catalyst. However, the mass flow rate of hydrogen had no

effect on the conversion, but the increase of hydrogen could cause the weighted average relative
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molecular mass of the product polymer to be decreased.
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T30S. T36F V308 Table 1 The technical parameters in industry
gu? Ikg- h- !
3 ° Sample Date £
ropylene atalyst 2 3
1 1 P ! Catal H AIR
° b
050213 21329 0. 65 0. 69 3.12
( T30
05 05 18 25671 0.58 0.82 3.80
( )° 2 05 02 20 21225 0.54 0.53 3.20
2 T36F
’ 05 08 25 20512 0.51 0.52 2.92
9%, o V30S 05 01 21 19534 0. 46 2.10 2.90
pPp ° 1) Mass flow rate
2
Table 2 Comparison between simulated and industrial data
xV 1% Relative B? /g- min~ ! Relative
Sam ple Date
Industrial Sim ulated error/% Industrial Sim ulated error/ %
T30S 05 02 13 51.33 55. 66 8.45 0.371 0.349 5.9
’ 05 05 18 52.17 49.31 5.5 0.356 0.355 0.3
T36F 05 02 20 53.23 55.09 3.5 0.290 0.301 3.8
05 08 25 54.34 55.31 1.8 0.311 0.299 4.0
V30S 05 0t 21 50. 32 52.97 5.3 1.580 1.653 4.6
1) Simulated conversion; 2) Melt index
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