PCT/US2020/037420

WO 2020/263599

179

——— —— — e

280

N
SN

|

|

| o

QS

| S

|

|

|

|

3

™

- 2 3

! N

_||||||uu |||||| e
Q | N~ © <
Q | D Q
2_ AN o\
N SN RN 1

_

|

|

|

|

|

|

|

|

|

FIG. 1



WO 2020/263599 PCT/US2020/037420

210
200 -
210~ =0
L 5201 300
\—
224 | f
22&, | 224 £
N
t/ N \
2308 | 278

FIG. 2



WO 2020/263599 PCT/US2020/037420

5411 524 7
-
P o1 \’520
540 \\

1535

Ol -
AN
O
e e




WO 2020/263599 PCT/US2020/037420

4/9

540

290

FIG. 4



WO 2020/263599 PCT/US2020/037420

5/9

150

140

130

120

110

100

%0

80

70

60
Temperature drop due to quench, °C

50

40

//
P/
"

20

—{F-—-propane —O--n-butane ——-ethane —O—ethylbenzene
FIG. BA

A7
Z

10

e ]

S O ©O O O o o o © o

1083

~{a.neJadws) 193e) Je 9)eJ uoroes))
/(dosp dunjesaduss) Jaje ajes Uoijoesy)



WO 2020/263599 PCT/US2020/037420

6/9

150

140

130

120

%0

80

160 11I0

70

60
Temperature drop due to quench, °C

30

20

-{F--propane —-O-—n-butane —=—ethane —O—ethylbenzene
FIG. 5B

10

O 0 WOt NN O 0 Ot N
N 3 3 = OO O O

0.00

~{a.neJadws) 193e) Je 9)eJ uoroes))
/(dosp dunjesaduss) Jaje ajes Uoijoesy)



WO 2020/263599 PCT/US2020/037420

719
20% 600%
18%
0 /,/“ L 500%
1 Va

- 40.0%
12%
10% >-4>-—-o--o--<>-——<>--n---(f--w&(—i——o—--o—-—o--—c 300%

5 zd

6 py - 200%
0 /( 4 et

" A ’ T L 100%

2% / s

Percentage (vol/vol) of Crude Propylene vs Steam Required

0 == - 00%
0 2 6 8 10 12 14 16 18 20 22 24 26 28 30 32
Temperature drop after quench (°C)

Percentage (vol/vol) of steam or crude propylene required for quench

—=— Percentage of Steam Needed for Quench
—-o-= Percentage of Crude Propylene Needed for Quench
——-o-== Ratio of Crude Propylene and Steam required

FIG. ©



WO 2020/263599 PCT/US2020/037420
&5/9
9707
:;; 96.5% X
22 o
$gowsy R !
E \\:::?::\
ST mm \\\@
045 . .
500 600 610 620

Process stream temperature after mixing with quench stream, °C

Residence time between outlet of primary separation device
and inlet of the gas-gas heat exchanger (quenching medium)

—N—— 1 seconds (crude propylene)
——-F—— 2 seconds (crude propylene)
3 seconds (crude propylene)
—— 1 seconds (steam)
———- 2 seconds (steam)
=== 3 seconds (steam)
X Cumulative selectivity at outlet of primary separation device

FIG. 7



WO 2020/263599

Cumulative propylene conversion of

inlet of gas-gas heat exchanger, %

48.5%

PCT/US2020/037420

9/9

48.0%

475%4

600 610 620

Process stream temperature after mixing with quench stream, °C

Residence time between outlet of primary separation device
and inlet of the gas-gas heat exchanger (quenching medium)

—2— 1 seconds (crude propylene)
——-F—— 2 seconds (crude propylene)
------ O----- 3 seconds (crude propylene)
—— 1 seconds (steam)
———-—- 2 seconds (steam)
=== 3 seconds (steam)
X Cumulative selectivity at outlet of primary separation device

FIG. &



