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Preparation of MgCl,-Support of Ziegler-Natta Catalysts for Polypropylene
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( 1. School of Material Science and Engineering Lanzhou University of Technology Lanzhou Gansu 730050 China;

2. PetroChina Lanzhou Petrochemical Research Center Lanzhou Gansu 730060 China)

Abstract Spherical MgCl, supports were prepared in a self-designed reactor. The effects of stir
speed of reaction kettle stir speed of molding kettle disperser dosage reaction kettle pressure molar
ratio of EtOH to MgCl, on the properties of the spherical MgCl, supports were investigated by means of
particle size analyzer SEM and TG. The results showed that under the optimal conditions of the stir
speed of reaction kettle 2 000 r/min stir speed of molding kettle 600 r/min dispersant dosage 12 mL
( based on 1 g MgCl,) V( methyl silicone oil) : V( liquid paraffin) 1 .2 reaction kettle pressure 0. 3
MPa and molar ratio of EtOH to MgCl, 3 I 1 the obtained spherical MgCl, support had good
morphology and flowability. The supported Ziegler-Natta catalysts with smooth and dense surface
showed the high activity with 4.2 x 10* g polypropylene per g catalyst in the propylene bulk
polymerization. The homogeneous sphericity of the polypropylene product was copied from the catalyst
and the support.

Keywords spherical magnesium chloride support; Ziegler-Natta catalysts; polypropylene

Ziegler — Natta N
1 3
’ Ziegler — Natta
Ziegler — Natta MgCl, o
MgCl,
2014 - 10 - 14, 2015 -01 - 12,
(1989—) 15095425609 axunvli08 @ 163. com.

0931 —7982048 zhubochao@ petrochina. com. cn,



4 . Ziegler — Natta * 437
43 MgCl, 130 ~ 140 C 6 h
. SEM. TG o
N \ 0.5 h
MgCl, 6 ~38
; M¢gCl, MgCl, o
Ziegler — Natta o 14
! TiCl,
1.1 MgCl,
N 40 ~90 C
; 100 ~ 140 C
TiCl,
5 x107° pg/mL;
TiCl,: ; °
1.5
o 10 L
1.2
Malvern M astersize2000 N
: : 70 C
Philips XL -20 1~2h N .
; TA TA/TGA Q500 o
10 °C /min
20 mL/min 0 ~300 C; Xytel
10 L o 2.1
1.3 MgCl, MgCl,
M¢gCl, 1. 1.
1 MgCl,

e

-

Molding kettle

Reaction kettle

1 MgCl,

Fig.1 Device for the preparation of spherical MgCl, support.
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Table 1 Influences of stir speeds of the reaction kettle and the
molding kettle on the particle size of the spherical MgCl,
support and its distribution

Reacting kettle Molding kettle

speed/ (r* min~")

Dy, /pm SPAN

speed/ (r* min~")

1 000 600 76. 295 1.354
1500 600 67. 054 1.290
2 000 600 55.008 1.172
2 000 300 82.304 1. 449

Conditions: molding kettle temperature —25 C  hexane 3 L. 0.1
MPa V( methyl silicone oil) : V( liquid paraffin) = 1 : 2
volume 12 mL ( based on 1 g MgCl, the same below )
n( EtOH) :n( MgCl) =3 1.

SPAN: ( Dy - D) IDs; Doy Dy, D,y were the particle sizes at
the cumulative mass 90% 50% 10% respectively.

dispersant

1 600 r/min

; 2 000 r/min

55 wm 1.172.
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Table 2 Influences of disperser dosage and its volume ratio on the
particle size of the spherical MgCl, support and its distribution 0.3 MPa.
Dispersant . V( Met}}yl 'silicone‘ Dy /pm SPAN
volume/mL oil) @ V( Liquid paraffin)
3 MgCl,
18 11 62.280 1.374 Table 3 Influences of reaction kettle pressure on the particle size of the
12 1:1 53. 607 1. 153 spherical MgCl, support and its distribution
18 1:2 58. 083 1. 266 Pressure /M Pa Dy, /pm SPAN
12 1:2 43.964 1. 085 0.1 45.984 1. 144
18 1:3 45.221 1. 101 0.2 41.711 1. 008
12 1:3 50. 361 1. 109 0.3 36. 160 0.905
10 1:2 55. 854 1. 298

Conditions: stir speed of reaction kettle 2 000 r/min stir speed of mold—
ing kettle 600 r/min molding kettle temperature —25 °C hexane 3 L pres—
sure of reaction kettle 0. 1 MPa n( EtOH) : n(MgCl,) =3 1.

2 18 mL(
1 g MgCl,)
0 12 mL ( 1 g
MgClL,)
Vi
) 2 V( )y =1 .2
43.964 pmo V( A
) =1:2

Conditions: stir speed of reaction kettle 2 000 r/min stir speed of
molding kettle 600 r/min molding kettle temperature —25 C  hexane 3 L
V( methyl silicone oil) : V( liquid paraffin) =1 : 2 dispersant volume 12
mL n( EOH) : n( MgCly) = 3 : 1.
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Fig4 Image of the spherical polypropylene product.
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Fig.2  SEM image of the spherical MgCl, support.
Conditions; stir speed of reaction kettle 2 000 r/min, stir speed of °
molding kettle 600 r/min, molding kettle temperature 25 C, hexane 2) MgC]2
3 L, V(methyl silicone oil) : V(liquid paraffin) =1 : 2, dispersant
volume 12 mL, n( EtOH) : n(MgCl, ) = 3 : 1, pressure of reaction °
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