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13) Slurry phase
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TnOA Productivity MFI Density Bulk Density APS
(m) | [g(Polym)/g(Cat).h] (kg/m?) | (g/em®) | (um)
30.0 442.86 0.48 957.80 0.360 323
20.0 400.00 0.45 N.M 0.360 337
10.0 428.57 0.62 957.10 0.353 333

5.0 377.71 0.75 956.55 0.350 345
1.0 771.42 1.38 958.75 0.280 394
0.5 N.R - - - -
0.0 N.R - - - -
N.M= Not Measured, N.R= No Reaction
TnOA ;I xS Shd 83l a3e8 duo e = (Y-Y) Jgoo

TnOA | 21.00 | 500pm<sPS< | 250 um<P.S< | 125um<P.S<| <125
(ml) | mm (%) | 1.00mm (%) 500 pm (%) 250 um (%) | um (%)
30.0 0.03 1.41 76.71 21.66 0.18
20.0 0.04 1.78 79.36 18.24 0.58
10.0 0.01 1.88 78.17 19.50 0.44

5.0 0.03 2.78 80.26 16.66 0.27
1.0 4.35 8.08 70.28 16.88 0.41
0.5 - - - - -
0.0 - - - - -
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1-Hexene Productivity MFI | Density Bulk APS
(ml) [g(Polym.)/g(Cat.).h] (kg/m3) | Density | (um)
(g/cm3)
0.0 771.42 1.38 | 958.75 0.280 394
1.0 566.66 1.75 959.50 0.350 367
5.0 423.52 1.12 | 958.65 0.330 368
10.0 625.00 2.99 | 960.30 0.370 386
15.0 466.66 2.16 | 959.30 0.370 361
20.0 484.21 2.00 953.80 0.380 347
50.0 279.33 0.80 | 954.40 0.364 N.M

N.M= Not Measured
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1- 21.00 [500pum<sPS<|250um<sPS<|125um=s<PS<| <125
Hexene [ mm (%) | 1.00 mm (%) 500 um (%) 250 um (%) pum
(ml) (%)
0.0 4.35 8.08 70.28 16.88 0.41
1.0 - 4.28 84.37 11.18 0.17
5.0 - 4.05 83.65 12.12 0.18
10.0 - 8.20 88.34 3.35 0.11
15.0 0.04 4.15 83.37 12.18 0.26
20.0 0.03 3.13 84.11 12.53 0.20
50.0 0.36 5.56 82.92 10.94 0.22
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Hz Productivity MFI | Density Bulk APS

Pres. | [g(Polym.)/g(Cat.).h] (kg/m3) | Density | (nm)

(bar) (g/cm3)

0.00 771.42 1.38 | 958.75 0.280 394

0.03 942.85 4.70 | 962.20 0.350 379

0.05 861.53 3.30 | 960.10 0.300 443

0.07 628.57 3.40 | 961.60 0.310 434

0.09 828.57 5.00 | 963.45 0.330 373

0.10 693.33 4.60 N.M 0.330 378

N.M= Not Measured
0593w Dglite cbale b Lt (gl pordy jo )3 8313l 1595 oy = (B-F) Jga
H2 21.00 [500pm<PS<|250um<PS<|125um<P.S<| <125

Pres. | mm (%) | 1.00 mm (%) 500 pm (%) 250 pm (%) pm
(bar) (%)
0.00 4.35 8.08 70.28 16.88 0.41
0.03 - 3.51 93.16 3.28 0.05
0.05 - 9.70 84.10 6.10 0.10
0.07 - 15.15 83.67 1.10 0.08
0.09 0.02 6.34 90.38 3.23 0.01
0.10 - 6.61 81.30 12.09 -
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Hydrogen Effect on Productivity
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1-Hexene Productivity MFI | Density Bulk APS
(ml) [g(Polym.)/g(Cat.).h] (kg/m3) | Density | (um)
(g/cm3)
10.0 514.28 1.90 | 958.70 0.360 365
20.0 371.42 1.80 | 957.80 0.350 355
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1- >1.00 | 500pm<P.S<| 250 um<P.S<|125um=P.S<| <125
Hexene | ;mm (%) | 1.00 mm (%) | 500 pm (%) 250 pm (%) pm
(m) (%)
10.0 - 6.30 84.00 9.60 0.10
20.0 - 6.72 83.40 9.80 0.08
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Solvent Productivity MFI | Density Bulk APS
Grade [g(Polym.)/g(Cat.).h] (kg/m3) | Density | (um)
(g/cm3)
Iranian 771.42 1.38 | 958.75 0.280 394
Imported 758.38 1.32 | 958.00 0.293 398
Pl (2Rl 51 (o) 0 D3 8l 95wy = (Ve -F) Jgor
Solvent [ 21.00 (500um<PS<|250um=<PS<|125um=sPS<| <125
Grade [ mm (%) | 1.00 mm (%) 500 um (%) 250 pm (%) pm
(%)
Iranian 4.35 8.08 70.28 16.88 0.41
lmp(;)rte 4.25 9.03 71.81 15.58 0.33
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Abstract:

Polymerization of ethylene in the presence of Phillips catalyst was performed successfully
in slurry phase, followed by the investigation of some effective parameters in the
polymerization such as trialkyl aluminum effect, 1-hexene co-monomer effect, hydrogen effect
and also solvent replacement effect. The obtained changes in the catalyst activity, productivity
and analyses of some important properties of the products such as melt flow rate determination,
density and bulk density determinations and also particle size analysis remarkably show these

effects.

Keywords: Ethylene polymerization; Phillips catalyst; Slurry phase
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