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Production of polymer blends in two—stage series reactor configuration
(Prior Art)

Reactor effluent (1)

Optional monomer,

feed (2) Reactor (1)
Optional catalyst

feed (2)

Monomer

Reactor effluent (2)
>

Reactor (1)

FIG. 1



WO 2008/082511 PCT/US2007/025820

2/27
350 T , 151
S Q-Zr—Clp—MAO, A:Zr = 410:1 |
300F—2 Pressure: 207 MPa (30 kpsi) |1 149
— C 8 O Conversion: 11-19% .
£ 20f— T4 4
g : A\ o — ] g
£ 200¢ 1145 =
T | a\& o 1 %
g 150 & © 143
8 " \ ] £
] C : § =
£ 100f +i =
3 - \\MWA/M,, = 208 +/- 017 ]
50+ —\A\A 1139
o _l ILL} Lt i 1 i Lt L 1 : | l‘:LALI 'l : LAl il : L4 1l 1 : A il IQ‘ LAl l-I 137

110 120 130 140 150 160 170 180 190" 200
Temperature (deg C)

FIG. 2



WO 2008/082511

Weight—averaged MW (kg/mol)

PCT/US2007/025820
3/27
300 155
- a ]
+
2501 F " T 15t
X X . —1 5
- XX ——pp
200 % 4 £
[ Process Z/A i i ~
- 120°C ‘ i 3
[ P T: e iy 5
[ 300 / él:Zr = 4101 ] 2
" ff— onversion: | 1
100F = 11-19% @ 130% []
[ 5-7% @ 120°C |1
50 " L 1 1 'l ; i L 1 'l : i Ll ' ; 'l L L 1 : ] L 1 il ; 1 'l 1 1 135
5000 10,000 15000 20,000 25000 30,000 35,000

Pressure (psig)

"FIG. 3



WO 2008/082511

Weight—averaged MW (kg/mol)

250

200

150

100

50

PCT/US2007/025820
4 /27
- = 151
X+ + + .
- %+ + . -
[+ X X X X 3 x—w .
i Process P: X 147 —
[ 138 MPa (20 kpsi) 7 ‘;
i N ] =
- ] 143 fg
L A A i o
: ‘\ i} :;:
A 139
| [Q-Zr-MAO |
- (AlZr = 410:1 Process P:
- 1130°C 69 MPa (10 kpsi)
At ¢ 1 222 i [ S T T 0 T O S § i it 2 g 1 & 9 1 1 : Lt 2 2 1 11 3 135
0 10 20 30 40

Propylene conversion (%)

FIG. 4



WO 2008/082511
5/27
6000 -
- A Q-Zr-MAO, AZr = 410:1
= 5’ 00 Pressure: 207 MPa (30 kpsi) | |
g 000 A Conversion: 5-19%
N C
E 4000 -
H 3000 \
a. - A .
S 2000
£ AT~
2 1000+ .
C A
0-llllilllllllll:llll:llll;llll:llll:llll:llll
110 120 130 140 15 160 170 180 190

PCT/US2007/025820

Temperature (deg C)

FIG. 5

200



WO 2008/082511

Monomer
feed (1)

Catalyst
feed (1)

Monomer
feed (2)

Catalyst
feed (2)

Monomer
feed (n)

Catalyst
feed (n)

PCT/US2007/025820

6/27

In—line polymer blending process with single separation vessel
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In—line polymer blending process schematic with multiple separation vessels
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In—line polymer blending with product effluent buffer tanks for improved blend ratio
control and a single separation vessel
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In—line polymer blending with product effluent buffer tanks that also serve as
monomer/product separators for improved blend ratio control

Monomer recycle (1)

-

Pressure
letdown valve

Reactor effluent (1) \
Catalyst killer

Monomer
feed (1)

Catalyst
feed (1)

Reactor
train (1)

—

Separator
Buffer (1)

Pressure
letdown valve

Monomer
O _—
Monomer
Monomer Reactor separation
feed (2) Reactor | effluent (2) 8 & recycle
train (2) Separator 2.
Catalyst Buffer (2) 28
__§ £
R . &
. Separator—
. blender
Monomer Reactor effluent (n)
feed blend (n) tRef’CtZ") ¢ n %.
rain {n ; Polymer—rich
Catalyst Catalyst killer product blend

feed (n)

FIG.9

to finishing stage



WO 2008/082511 PCT/US2007/025820

10/27

In-line polymer blending with one slurry reactor train
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In—line polymer blending with buffer tanks for improved blend ratio control and with
the option for additive/polymer blending component
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Cloud point isotherms for Polymer AchieveTM 1635
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Cloud point isotherms for Polymer PP 45379 dissolved in bulk propylene
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Cloud point isotherms for Polymer PP 4062 dissolved in bulk propylene
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Cloud point isotherms for Polymer AchieveTM 1635 dissolved in bulk propylene
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Cloud point isopleths for Polymer PP 45379 dissolved in bulk propylene
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Cloud point isopleths for Polymer PP 4062 dissolved in bulk propylene
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Comparison of isopleths for PP 45379, AchieveTM 1635 and PP 4062 dissolved in bulk
propylene
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Comparison of isopleths for AchieveTM 1635 and literature data
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Comparison of isopleths for PP 45379 and literature data
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Comparison of isopleths for PP 4062 and literature data
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Basic phase diagram for mixture of propylene monomer with polymer
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Comparison of the density of supercritical propylene with liquid propylene
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Operating regime with process disclosed for a reactor operating in a single fluid phase
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Operating regime with process disclosed for a reactor operating in a fluid—fluid phase
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Operating regime with process disclosed herein for a gravity separator
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