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The world of plastics
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What Is steamcracking?
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SC feeds and yields

Gas (e.g.,LPG) m

Typical steam crackeryields by feedstock (%) Light Products
(e.g., gasoline, diesel)
6 78 4 Ethane
2 28 42 17 | 11 Riopane
Middle Distillates
2 0o 40 17 19 Butane (e.g., kerosene, gas oil) 30-40%
17 34 16 32 Naphtha
Atmospheric Gas Heavy Products
1k 26 16 46 ol (e.8. fuel oil) 95 - 75 9%
1 21 14 56 Vacuum Gas Oil

" Hydrogen [ Ethylene [l Others
B Methane [ Propylene
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Economy of different feeds

1000 mt
—_— STEAM
Naphtha e
432 USD/t

1000 mt SN STEAM
ethane CRACKER
130 USD/t
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~30% ethylene —» POLYMER
Y s ——— 450 mt polymers

(PE/PP) 1410 USD/t

~15% propylene —»

~11% crudeC4 —» BUL‘“‘;':NE » 50 mt butadiene
728 USD/t
~13% BTX fraction ——=

L LU . 110 mt aromatics
S UNIT

~37% others 693 USD/t
POLYMER
~82% ethylene — UNITS — 820 mt polymers
(PE) 1480 USD/t

~1% propylene

~17% others
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Railway connections
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Petchem units of MOL

OLEFINS POLYETHYLENE (LD/HD) POLYPROPYLENE

Ethylene
cales

ethylene

Steam Steam PP3 PP 4
Cracker 1 § Cracker 2 100 ktpa | 180 ktpa
290 kipa Himont Himont
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The Olefin Asset at MPC

SC-1 unit

Cryogenic ethylene (Linde — 1975),
and propylene storage 370 kta
ethylene

Ethylene
Propylene

SC-2 unit
(Linde — 2004),
290 kta

’ ethylene

Tank Yard
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Steam _ Polymer

Crackers
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Material and energy streams of a Steam cracker

v

Methane (fuel gas)

v

Hydrogen — Polyol

v

Ethylene — Polyethylene units
Propylene—— Polypropylene units

v

Petchem Naphtha BT fraction — DR

v

Atmospheric Gasoil C8 fraction — DR

v

LPG (Propane, Butane) C9+ fraction— DR

v

v

Quenchoil — CTK

v

Ethane (repyrolysis)

v

Propane (repyrolysis)—

v

C4/C5 (repyrolysis)—
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Block Scheme of SC-1
Hot section
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scrubber dryer
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' 3
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A Y
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Propane | I
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hydrogenation hydrogenation o
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SteamCracker-2 furnaces
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StreamCracker-1 furnace scheme (F1001-8)
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Radiation section
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Pyrolitic parameters

@ COT Temperature: 800 — 860 °C

W QOutlet pressure: 0,3-0,6 barg

¥ Propylene/ethylene ratio= 0,45 - 0,6

® Steam/hydrocarbon ratio= 0,4 - 0,8

W Residence time: 0,1 — 0,5 sec

® Furnace runlength (between decokings): 30-80 days
¥ For SC-2 max load 4003 furnaces are needed

W For SC-1 max load 90011 furnaces are needed
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The problem of coking

@ During operation a coke layer formed in the radiant tubes

¥ At a given Tube Metal Temperature (TMT) the radiant tubes
and has to be decoked

® Coke formation is catalysed by the Ni present in tube metal
W Sulfur is used to deactivate the Ni and retard coke formation

W Sulfur is dosed in form of DMDS that is decompose In the
radiant zone and connect to the Ni, forms NIS
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Cracked Gas ex

Oil and water quenching

Cracked Gas
to
Compressor

TLE's of
Furnaces
1 Primary
Fractionation
T1461
400 - 500 Cel
Quench
il

Injection 220 - 250 qu‘

185 Cel

l
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Fuel il
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Block Scheme of SC-1
Compression

Caustic Glycol
scrubber dryer
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Cracked gas compression

® The compression of cracked gas takes place in a five
stage centrifugal turbo compressor

W Steam turbine driven

® The water and the higher hydrocarbons are condensed
In the interstage coolers and collected separately in the
knockout drums

® Caustic scrubber, Glycol (SC1)/molecular sieve (SC2)
W Suction pressure: 0,5 bar(g)

® Discharge pressure:
SC-1: 32 bar(g)
SC-2: 36 bar(g)

PETROLKEMIA .,



Cracked gas compressor — Steamcracker-2
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Cracked gas compressor — Steamcracker-2

CcC2061
BFW
0,4 barg I
Caustic
Scrubber
36 barg
CwW cwW CW oW cw
Cracked 1 0 Cracked
(305  m— - —— (>as
from to Drying
Water
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| Naphtha ” AGO |

Block Scheme of SC-1

Cold section
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scrubber

Glycol
dryer

]

v t | [ Hydrogen |
o Primary Water Cracked gas 2 Deep cooling i
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Precooling and drying

® The cracked gas from the CGC (~40°C) is cooled down to ~15°C
® Cooling with:

® Recirculated streams coming from cold section,

® Cooling with propylene heatexchangers.
® Condensate and gas separation in knock out drums

® Drying with molecular sieve in SC2
® Separate liquid and gas drying
® Dryer regeneration with warm methane stream

® C, /C,, separation (deethanizer columns)
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Acethylene isotherm hydrogenation

® Front-end design — hydrogen is in the feed
® [sotherm reactor — temperature is set with a closed methanol cycle
® Reaction controlled with inlet temperature and CO content

® Selectivity is ~70%; acethylene is reduced from 7000 ppm to 1 ppm
® Ethylene product specification is <4 ppm acethylene
® The run length of the Palladium catalyst is >5 years
@  Tubular reactor with 1210 tubes
® Two parallel reactor, change is only possible during a SD

PETROLKEMIA .
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Acethylene isotherm hydrogenation

PIC 32009
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Cold section - C1/C2 separation (demethanizer)

® Cooling in several heat exchangers where part of the ethane,
ethylene and methane are condensing

® Cooling with ethylene cycle and recirculated cold streams from the
very end of the cold section

® At the end of the process the stream reach -146°C where only the
hydrogen and small part of the methane remains in gas phase

® Condensates are routed to the demethanizer column for C,/C,
separation

PETROLKEMIA

MMMMMMMMMMMMMMMM 30



Pressure [bara]
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C1/C2 separation
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Ethylene cooling cycle

® Four stage centrifugal compressor
¥ Powered by steam turbine
® Open cycle:
® The compressor produces the reflux of the column
® Supply the ethylene heat exchangers with liquid ethylene,

@ Supply the polyethylene plants.
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Ethylene cycle
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Block Scheme of SC-1
Propylene line

Caustic Glycol
scrubber dryer
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' Y
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_| [ |

y
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Propylene production

® Deethanizer column
® Depropanizer column

¥ Methylacetylene and propadiene selective hydrogenation
® Gas and liquid phase reactors
@ Platina catalyst
® High selectivity (>80%)

® C, stripper — remove hydrogen and methane from C; stream

¥ Propane/propylene splitter
(boiling points =42 vs. 47,6°C - ~2*100m, ) 350 tray)
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C; hydrogenation
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Block Scheme of SC-1
C, and pygas section

Caustic Glycol
scrubber dryer
Naphtha | I AGO I ] |
IRecycle
y t I | Hydrogen
e Primary Water Cracked gas 2 Deep cooling i
Ryrobysis Fractionator Scrubber compressor Precooling i dianise hydrogenation system | Methane ]
- " 3
| | Quench oll |
r ! r
Process Quench oil Depropaniser  [—b C3 liquid phase o s 2 splitter Ethylene
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e T T
'
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(€3 gas phase Green oil n . . I—I .
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I |
' =
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-lﬂ[ — £a/cs oA N — | = | Debuthaniser >
hydrogenation hydrogenation " '
T I I | C94+ fraction
=5 c8/Ca+
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v e Py
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C,/C; and pygas hydrogenation

w C,/C,, separation (depropanizer)
w C,/C., separation (debuthanizer)
w C./C,, separation (depenthanizer)
¥ C4 selective hydrogenation

w C,/C. total hydrogenation

¥ Pygas 1st stage hydrogenation

W C,-C./Cg, separation

¥ Pygas 2nd stage hydrogenation
W C,/C,, separation
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RawC, to BDEU

MTBE feed
Repyrolysis

BT product
Cg, Cy, product
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¥ Remove of unsaturated molecules of the Pygas stream and

Pygas hydrogenation

separation for marketable products:
aromatic unit feed

¥ BT fraction
W (C8 fraction
¥ C9+ fraction

Raw Pygas

i T 7261

Gasoline mixing component
Bunker mixing component or cutter stock

C5-

C5/C6 splitter

Pygas
Hydro. 1.
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C8/C9+ splitter

Ce-8

T 7271

C6+

«—(

C9+

‘

Pygas
Hydro. 2.

Vent gases

i\T 7661

Stripper

I—(

Clay unit

.

BT/ C8 splitter

N
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Utility systems

® Steam and condensate

¥ Boiler

® Boiler feed water preparation
¥ Fuel gas

® Catalyst regeneration

W \Waste eater treatment

¥ Flare

® Cooling water
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