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PRODUCI NG LI GHT OLEFI NS FROM A CONTAM NATED LI QUI D HYDROCARBON
STREAM BY MEANS OF THERMAL CRACKI NG The present invention
rel ates to aWRHaESs of produci ng |ight ol efins fr RREZERFOIFY

hydr ocar bon feed cont ai ni ng napht ha and/or gas oil by neans of

t her mal cracki ng, which process <canprises the steps of 5

(a) supplying the feed to the inlet of a cracking furnace, allow ng
the feed to crack in the coils of the cracking furnace in the

presence of steam RROBUETNHE clGHT OLEFINEnPROMtAICONTANINABEDN i FIPUITOmM t he

cracking furnace a H\E%%OCAR%bﬁcg?ﬂEﬂi "SR MEMNSCBr | BrEkMAIC M@ cking! It

ol efins; 10 . guenching the cracked stream (c)

supplying the cool ed cracked streamto a fractionation colum; and
(d) renoving fromthg tyHesehtt Devédaidd ¢RaLLes €8 dProcess of @ gaseots
stream fromthe side of the fractjonati on_li, . co)lﬁgqnn a side stream .
cont ai ni ng f uel PEPRIChdr@htsohptins from af Ligpidhh¥RAGTPEP £ard _
fractionati on cebntairbinyOhia@Atha and/orSiga@aplil by means of theSmPIrOCESS i S
al so called steam racki ng or_ ethyl.ene

racki ng, naphtha . C
manuf act uri ng. ‘if)agk&g_' W%T‘ﬁg BF%%‘??%#W&&S%I % TP 9§ called ' primary
fractiondtor'. (a) suppl¥hegglsedieedsttioesher embate b ff rorrtbkibgp of the

fractionation colUmy COMNLEeRg! LA e LLNEra8KCth &he coils of the
cracking furnace in the presence of steam at elevated
temperature and remo&inq from the cracking furnace a
cracked stream which is enriched in light olefins:;
10 (b) quenching the cracked stream;
{c). supplying the cooled cracked stream to a
fract@onation cpluﬁn; and
" (d) removing from the top of the fractionation column
a gaseous Stream, from the side of the fractionation
15 column a side stream containing fuel oil components and
from the bottom of the fractionation column a bottom
stream. . '

This proceéss is also called steam cracking, naphtha
cracking or ethylene manufacturing.

20 The fractionation column is also called 'primary
fractionator’'. -

The gaseous stream removed from the top of the
fractionation column comprises light olefins, such as
ethylene and propylene, and other components, such as

25 hydrogen, methane, C4 products and pyrolysis gasoline
(Cs*). Downstream of the fractionation column, the
gaseous overhead is further treated to recover ethylene.

From the side of the fractionation column one or more
side stream(s) is (are) removed which contains fuel oil

36 components.
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‘et hylkene and propyl ene, and ot her conponents, such as 25 hydr ogen,

nmkt hane, CA4 products and pyrolysis gasoline (Cerr]). ‘Downstream of
the fractionation colum, the gaseous overhead is further treated
to recover ethyl ene, Fromthe side of the frac E'Pl?ﬁs lof§3z col um
one or nore woyssvz'r % side strean(s) is (arg) renoved which %on al ngga%uel oi |
30 conponent s. -2 . - 2-
From the bottom of gL.hg fxa6sdat beNeko! |4 i vgd a liquid

o ¢ _ th€ dnat qui
bott om stream whi ch cont al ns. heavy fhpgchrﬂalcl?gdl?ﬁe‘l:gol .q%art of the

i qui d bottom stemedRA 8 liquid hodgpradshRephiedhwceptates dreidived stream

upstream of the&raeked fuél asil . OnAlitOBfCOhINMYE A dIHBRESNt St featd H8AM The
remai nder is renoved as heavy fuel [ tream of the

ol ]. Ups
fractionation EAUsA £RE 7 jWdth the crag é‘&rﬁﬁmtﬁ%s%‘?e[fé'ﬁloﬁgﬁ Br nace.
The |iqupd hydriewtienation coluedoi guprnaheaatiad stpshmearhoireimagndencki ng

furnace or 10 Inside_ the u r _part,of the cracking furnace.:'I'n the
cracki ng furnace Fﬁ@°??gu?%qﬁVﬂﬁﬁ%&FEoﬂlétrean1is first - - :: ; vaporized
and subsequently cUpskedam\@pdhez&raohiofatimn column theé ofiged Bgdr ocar bon
stream t akes pl in the f Steany rization coil
é%é%khﬂp%ﬁ t%ﬁ‘ﬁﬁ?%%in& fﬁrnace. e ﬁ?ﬁhﬂdahQQngé&ﬁaﬁ

|l ocated in the upper rt e cracking furnace, where the liquid
i s vaporized byfeed is preheatachupstaaprhefl Hote faraekgng. furaggpp&Er part of

the 10 Cragldidg tHEN@SSed atd bedehdec£uieet FaRnses! imntnéf ter
the streamis vaporized, it enters_into the‘Byron5|s . Goil in the
radi ant secti of GCKiRE EPERAGHFIRULAGRLY Ryfrocarbon stream is first

vaporized and subsequently cracked. Vaporization of the
liquid hydrocarbon stream takes place in the presenée of
steam in a vaporization coil located in the upper part of
15 the cracking furnace, where the liguid is vaporized by
the heat from the hot flue gas. The upper part of the
cracking furnace is called the convection section. After
the stream is vaporized, it enters into the pyrolysis
coil in the radiant section of the cracking furnace. In
20 the pyrolysis coil hydrocarbons are cracked in the
presence of steam to obtain the desired product. This is
well known, and the conditions for vaporization and
cracking are well known as well.
Feeds that are used are naphtha (a straight-run
25 gasoline fraction) and gas oil (a distillate, inter-
mediate in character between kerosene and light lubri-
cating'oils). Such feeds, however, tend to become more
expensive, and this triggers the interest in using other
hydrocarbon feeds for the cracking process. Examples of
30 such feeds are certain condensates which comprise naphtha
and gas oil components. Condensate is a mixture of
hydrocarbons which are sometimes produced with natural
gas.
These feeds, however, also contain contaminants. In

35 relation to the present invention two contaminants are of
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20 -« the pyrolysis coil hydrocarbons are cracked in the presence
of steamto obtain the desired product. Thjs is wel | known, and the
conditions for vaporization and cracking are well known as well.
Feeds t hat are naphtha (a straight-run 25 OPSREPIRM7AE act i on)
and gas oila% Istillate, inter- _ - Nediate in character between
kerosene and |ight |ubri- cating oils). Such feeds, however, tend
t;)hbecome ”Dreﬁaé:tlculaﬁxﬂ]{?fé&l;\ée%. @ﬂ?ﬁﬁ@l&xé Eﬂaﬁﬂeﬁ§di$@aﬂmn%r %:%fth' 2| ?5589

ot her ydrocarbon fee or €.Sf acki ng cess anpl es o

such feeds are ™8 BPh éﬁ§§t8§ iR cHPe SHRE gﬂg s present ipq gas

oi | conponentswaeadencpaexs &hacnlaturdnsﬁersed in thydbmﬁﬁmeﬂSlmbhﬁh are

soneti nmes prod nat ur al gas. These feeds,
however, al so %@ﬁfﬁ ﬁrgoﬁ?anlnants In 35 ° relation to the& present::
|nvent|oﬁ t wo cont Hpidnecd bamsewath a hlgh boiling points are hydro- a

- 3- parc‘a'r%%érwﬁi’ér?rd%%otoéa JBQQ hé_lgér?cﬁ{ Q%’l.s "‘“h a i
and

hi gh boiling point and on the other ts pfesent wat er -
dropl et s whi ch pxesetrs pef sdeam Eﬁéme%%a?ﬁ dfuch; bM@rocarbonﬁwy!Gpocar bons. 5

Hydrocar bons Wil yauBi 8k tk@:’dnia'%ﬁc??'ﬁéﬁyrﬁftﬁel&‘tdEQCIOParafflr&ar hgs}g \m. Ch do
not easil y vaporil ze, ,even I esence of steam es

.
such hydrocarb§ﬁ§aéfénl° hY41°C66P9ﬂﬁcf¥Qﬁé) WoﬁﬁplBéefkﬁﬂﬁnﬁﬁﬂHQQFnts
cycl opat@f fi nS,sulcif §8 polynuclepar aiélabdTe hitty andr bange (oBa@Enic and olefinic

component s hydrocarbons specially diolefins. These high boiling

point hydrocarbons are soluble in the light hydrocarbons,

and the solution usually has a darker colour for example

an ASTM colour of 3 or more, determined in accordance

15 with ASTM D1500. An example of a contaminated liquid
stream containing light hydrocarbons is a black
condensate, which is a mixture of hydrocarbons which are
sometimes produced with natural gas having an ASTM colour
of 3 or more. The contaminated liquid may also include

20 waste streams for the refinery.

The salts in the hydrocarbon streams will come from
formation water or from other treatments at a refinery,
examples of contaminating salts are sodium chloride,
magnesium chloride, calcium chloride and iron chloride.

25 Other salts, such as sulphates may be present as well.

These components will remain liquid in the vaporiza-
tion coil and will foul the inner surface of the
vaporization coil. Fouling by deposited components will
reduce the heat transfer and will consequently adversely

30 affect the performance of a steam cracker. Moreover,
fouling can even cause plugging of the vaporization coil.

It is an object of the present invention to provide a
process of producing light olefins in particular from
contaminated feeds, wherein fouling of the vaporization

35 coil is reduced.



10 - such as pol ynucl ear cycl ool efins and |large olefinic

hydr ocar bons specially diolefins. These high boiling ’ poi nt

hydr ocarbons are soluble in the |ight hydrocarbons, and the sol ution
usual |y has a darker colour for exanple an ASTM col our %%m%er nor e,
det er mi ned | WO88@8¥éance 15 Wi th ASTM D1500. An exanpl B<HE

contam nated |iquid st ream cont-aidni-ng | i ght hydrocarbons is a bl ack

condensate, which is a m xture of hydrocarbons whjch are . sonetines
produced with nat uFalthiss eRavERG RFPRSAVCEoPEaducing Lighgt odefing o The
cont ami nat ed | ifguinda NEdhtRmSAat8a! Ldkgaid) hydrovasben taenty means hef ref i nery.

The salts.in the hydrocarhbon streans. wll me_from. . formati on water
or from ot her Fg85¥ rﬁ%?%%}ng ?8??#&3%% to the pr%?éﬁbﬁ'geg 1%§ntaninating'
salts are sodi eomphises dhe steps of magnesi um chl ori de, cal ciumchloride and
iron chloride. 25 :sal S «sul 1.5 418y gsent as

wel | . g &%%§%ﬁ%§#ﬁ§ge%§% 5%%4]%%eﬁggngﬁﬁgﬁﬁgn?hw?_egéaporiZa-

tion coil and whit preNidedewikhes membizane,opngdhpgemoving frpmpbhezati on coil .

Fouling by depgékﬁsyt&ogwgngénmée and from' ERMCEddMRR@AEi4E ansfer and
wi || consequently adversely 3 affect the performance of .a. steam

cracker. Mbreov¥8fentate; fouling can even cause pluggi ng of the

vaporization coil. (b) supplying theigerieadl) €otthé idletpoEsantradhiargion to
provi de, a

DU e 1 SumeBean i B EFh P St Saob P TS g o
reduced. the cracking furnace in the presence of stbam at elevated
temperature and removing from the cracking furnace a
cracked stream which is enriched in light olefins:
(c) quenching the cracked stream;
15 (d) supplying the cooled cracked stream to a
fractionation column;
(e} supplying the retentate to the fractionation
column; and
(f) removing from the top of the fractionation column
20 a gaseous stream, from the side of the fractionation
column a side stream of fuel oil components and from the
bottom of the fractionation column a bottom stream.
In case the contaminant comprises hydrocarbons with a-
high boiling point, the membrane is a nanofiltration
25 membrane, if the contaminant is a salt, the membrane is
an ultrafiltration membrane, and if both contaminants are
present, the membrane is a nanofiltration membrane.
The invention will now be described by way of example
in more detail with reference to the accompanying drawing
30 showing schematically the plant for carrying out the
present invention.
The plant comprises a membrane unit 1, a cracking
furnace 2, a fractionation column 3, a fuel oil

stripper 4 and a.quench tower 5.
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To this end the process of producing |light olefins froma

contam nated |iquid hydrocarbon feed by neans of t hermal cracking
according to the present invention conprises the steps of 5

(a) supplyi ngobdreredeced to the inlet of a nenbrane UPCT/EPISOvS4zled Wit h
a menbrane, and renoving fromthe - perneate side a perneate and from
the retentate side a retentate; (b) supplying the

permeate to the infk¢ adntamdmatkdnbiddid hydrocaaben féddviisngupp@ipar neate
to crack in th Qi | - r ' furpace [ n.the presence of
steam at el evat(%(}a‘gougg Qgp%lgnﬁgpgkggega%kﬂrhe%grrﬁ\l?lgﬁg ?r%km e & acki Mg furnace
a ~ crackedist i edPhemiegipriageewnithecdmpriiisght acteféntste side 8 (c)
quenching the grackege StdAAMsika 9 separatddbySheRh¥i §8 4 Ngii¢aphed cracked
streamto a ractionation colum,; (e) supplying the
retentat® to tHemPEaRei Hhation colum; and - . ==* (f) reénoving

fromthe top of therffaaid RrakheatE0sidd 2Q retenfaf@SEdUSenve@am fromthe

side of the fractionation, . cgl m a . side streamof fuel oil -~ -
conponents and HFgHFRpgonduit 12,,3p P e PEFRREFBNEDP @l umm a bottom
stream permeat@® I8 enicvedcontatyatindbApPLESeBhd s meatlkons wWith a

ane _.is_a nanof. ltration rane, if

hi gh boiling paint, the | 2 ne

t he cont am nantsuggtﬁng’a‘?{fyt f& engﬁ%?a%%r?}asmnants' aré% %ﬁ rarltrati on

menbr ango a_nd iconbemhnawrd @Yiendnt shereeter_ltate. present,, t he nmenbr ane- s a
nanofiltration nenigggng?rr]men%ﬁef msfﬂ%]ﬁéhéy%%t kRR W hdyd be described by

way of exanple ) et ai reference to the acconpanying
draw ng 30 fymparag2 s IRFONadal| Yhe heeqst dmt Prehebed yIRg oM Phe
present inventi@R. cracking furnatBez2p| BAttKOMHalckeBgaraBd¥ane thait 1, a

crackin furnace 2, a fractiopation colum 3, a fuel_ qil
strippe? 4 andf&?auéﬁcﬁi¥?ﬁuﬁaH§nged £5 a vaporization coil 15 %n the
15 upper part of the cracking furnace 2. Downstream of the

vaporization coil 15, the vaporized stream is cracked in
a pyrolysis coil 16 in the lower part of the cracking
furnace 2, where heating is done by means of radiation.
In the pyrolysis coil 16 the stream is cracked in the .

20 presence of steam supplied through conduit 17_éo obtain
the desired product, a cracked stream which is enriched
in light olefins. The conditions of cracking the permeate
are similar to the well-known conditions for cracking
naphtha or gas oil.

25 The cracked stream is removed from the cracking
furnace 2 through conduit 19. The cracked stream is
quenchéd by indirect heat exchange with steam in heat
exchanger 22 and by direct heat exchange with a liquid
supplied through conduit 24. The mixture including the

30 cracked stream is passed through conduit 25 to the
fractionation column 3.

The cooled cracked stream is introduced at a
temperature of between 200 and 230 °C and at a pressure
of between 0.11 and 0.25 MPa (absolute) in the

35 fractionation column 3, where it is separated into
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The tontam nated |iquid hydrocarbon feed is supplied t hrough supply

conduit 6 to the inlet 7 of the nenbrane unit 1. The neénbrane unit 1
conprises a retentate side 8 and a perneate side 9 separated by
means of a sy 5 menbr ane 10. Fromthe_r side 8
a refentate wg%ggjr’?g?/ed t hrough conduit 12, and fronﬁ’%&%?%gate
side 9 a pernmeate is renoved throir conduit 14. The perneate is
substantial ly nt.am _nants,, and the renmpved 10 cont am nant s
are in the ret fg%ggfg,ggn TR e‘?‘aeﬂb%r CEOPRFHER 1R\ U to t he

cracki ng cofrprhgee kvePptli thabretided ffeadtionpttdreaitededpatr gaM of

the cracking fypnace 2. In the cracking furnace 2 the feed is first
vaporized in a vaporization coil 15 in the 15 upper part of the '

cracki ng furnace 2Th®ovgisycaim 6 paesed throughpoendwitti di2 ¢oi Ehé5, the

vapori zegl stregukei&haikdd cdolumn 3, arfd RHtRLUSLSCOl 11 & B §BEs) OVer part
of the crackin furnace 2, wher e heat i ng I s done by. neans of

radi ati on. %hiq‘ni? Ay BE_T Che leyedhat syhiamthe adagrsd in the 20

presence of steasladppy itee chaerghd sorshs tislintfodiddd Rnto the the desired
product, a cra%ked St ret[am whi ﬁh IS | ight olefins. The

conditions of EFASKIAPTHE S8 H’@%t%etr}{éocu%%d'gPBd‘é%?riﬁ;‘r to the ‘well-known
conditions for craEkémghe top ofiaph Hramtigastbbh .cammn 3 is rdweved acked
SHLEAAE (TGRSO iR eRhC Ay et USSR E LT BRI 19
in heat igxehehger LAghinglefing r etrchheat etenrg@nd plropyléngi d
supplied throughacessirilsedtothBe SdniddHentisNShERi 9 HRG-ogen, methane,
C4 products and pyrolysis gasoline (Cg¥). The gaseous
stream is passed through conduit 30 to the quench tower 5
15 which comprises several theoretical fractionation
stages 31 and 32. In the quench tower 5, the gaseous
stream comprising cracked gas is cooled and pyrolysis
gasoline components are removed, moreover, dilution steam
is condensed. To this end cooling water is supplied to
20 the quench tower through conduits 34 and 35. Through
' conduit 37 a gaseous overhead is removed from the quench
tower 5, which gaseous overhead is further treated (not
'shown) to recover ethylene. From the bottom of the quench -
tower 5 a water-rich stream is removed through
25 conduit 38, and from the lower end of the quench tower 5
a gaso%;ne stream is removed through conduit 39. Part of
the gasoline stream is supplied through conduit 40 to the
upper end of the fractionation column 3 as reflux, and
the remainder is removed through conduit 41.
30 From the side of the fractionation column 3 a side
. stream is removed which contains fuel o¢il components via
draw-off tray 44. This stream is passed through
conduit 45 to the fuel oil stripper 4. The fuel o0il
stripper 4 is provided with theoretical fractionation

35 stages 46. Through conduit 47 stripping steam is supplied
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30 * cracked streamis passed through conduit 25 to the

fractionation colum 3. The cool ed cracked streamis introduced

at a tenperature of between 200 and 230 [err]C and at a pressure

of between OWPPIZHBE 0. 25 MPa (absolute) in the 35 f r ac tPCEERPIIF2c 0! urm

3, where it is separated into -7 - fractions. To this end the
fractionation colu ri ses several theoretical fractionation

stages 26 and the f%ﬁer end of the fusle qidt sraprer s4 paiered thier sogh

conduit 12 to bliethd fuel d‘maetwpﬁuw FOlrdmRvad aNGaddBOPyeeflehl it at a
| evel m@kgh | tablé gr the |l.evel at which the m xture

I ncl udi ng the Eracke Feam F RNl isnguthe?® 1nto ther actonati on
colum 3 thr oughagbnmtl% column 3, and flmoamthkebbdopomfid henfokaat i onati on
colum i 1 eiguedolf product UR2GRY AT P Lgrough conduit 30. The

gaseous stream IS rich I NS, such as. ethylene and

propyl ene, From Wnpetses @ﬂi@e cfmﬂ%nenamsmmlasnmﬁdnegen :
met hane, remh€drd WRIUCHELEH S 3 oSO i Dnd Helitd ). The
gaseous streamis passed through conduit 30 to .the qu nch tower 5

15 whi ch cSﬁﬁFF%%§ﬂ§ﬁvé?éltPﬁ%&ﬁQﬂ?QﬂﬂulﬁréetlBﬁﬁilQﬁ1the liquidt ages 31
and 32. In thebﬁﬂﬁ&ﬁrsﬁﬁ&(ﬂf 18, cbbEe@ASEGWirect hea@té':&ﬁ'{gn“g@@h' fkR¢
CL ok e g | SRR I BNk Froa vie coBBEPhBE ST T EEL cool  ng
wat er i s suppl sedearn Wich ist hericlesthin dightt bl ofipis cionddndaig4iand 35.
Through to quench this stream. The remainder is removed as heavy
fuel oil through conduit 54. Optionally the heavy fuel
oil is stripped by means of steam in a separate stripper
15 vessel (not shown) and the stripped vapours are intro-
duced in the lower part of the fractionation columhﬁB.

The membrane separation is carried 6ut at a o
temperature in the range of f:om.lo to 100 °C and
suitably at 40 °C, and the mass ratio betweén'ﬁerﬁeate

20 and retentate is between 1 and 20 and suitably between S
and 10. _..

In case the membrane separation is cafried ouf ét a
lower temperature than the temperature prevailing in the
fractionation column 3, the retentate supplied through '

25 conduit 12 will have a lower temperature than the‘
temperature in the fractionation column 3. If it is
envisaged that this temperature difference could
adversely affect the fractionation, a heat exchaﬁger {not
shown) could be included in conduit 12 to heat, during

30 normal operation, the retentate passing through it.

Where the contaminants comprise hydrocarbons with a
high boiling point, the membrane suitably used in the
membrane unit 1 is a nanofiltration membrane. A suitable
material for such a nanofiltration membrane is a poly-

35 siloxane and suitably a poly(di-methyl siloxane). The
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“conduit 37 a gaseous overhead is renpved fromthe quench tower 5,

whi ch gaseous overhead is further treated (not shhown) ‘to recover

et hyl ene. Fromthe bottom of the quench tower 5 a water-rich stream
is renoved thr ough 25 conduit 38, and fromthe | ower (;?,tii 8; bg quench
tower 5 WO 99 7‘Bésol ine streamis renoved through condui ’f art of
the gasoline streamis supplied through-cbrduit 40 to the upper end
of the fractionati ol umm as reflyx, and enai n

removed t hr ougﬁ’a88%dﬁfc:fa’21’1°n mbrane 1S ‘WA R (k)“'f’catr’f’?e“‘fa 5?| Snatl on

colum 3 a si depressure ofthedarmenslr ambdvBMBRehiaok sofitwx st fhealween|

conponents via d Plidy k2 4. _ Thi t i.s passed through
conduit 45 to tlhooipue?doé fd%-strl [ﬁe?ﬁ(i’ﬂbﬁn&fﬁeﬁ %S?n&éf stripper 4 is-

provided with theoWbereathd ceotrphaetbniss salt apayblrafd1tFatéagh conduit

47 stripping stRaAMrhieSUPRAIdRH suitable ultrafiltration membrane
-7- to the | ower end qof the fuel oil ls]Itrlp per Fromthe top

of the fuel oi maseriphsrare Rolytgbafilucrpatdy §n6vé??|%%1)d and stream
wh:jcp is pﬁssgq,otl@r(wgplmg]{guftlu&glag; O(BVIF), in agdiﬁﬁﬁirllaarsathl on gol um 3,
and fromthe bottom,is r uct. thra condui t 49.
From t he bott orﬁeSPmt"ﬁem?‘ﬁ%ﬁqe@n&f"f’oﬁe c'bﬁf*m%%e gigra&ltr é‘r?%Ved a liquid
bott om stream mmlnanenialdpadwavlymth a transackmdréne|pmEdsuder ofigh conduit

50. Part,of th d BeLt str [ igadir,act heat
exchang%ol n heg)et![’ggh 0. 2exal an er Sgg%n% @.3{9 Io?eggg‘%’gg%%djw t ag to the
cracked 205 0P8aku find G@Waeﬁr pEdRd¢Mm Cla|tht olefins in conduit 19

to quench this stregam ndheri 1@ FRILALR mémbFfPY80ud8d NeaVYe11 where fuel oil
t hrough conduit 54. Optiopally the heavy fuel
both contaminants are presént.
A first advantage of the present invention is that it
15 offers the possibility of cracking feeds which would
normally cause fouling. '

The retentate which contains an increased con-
centration of contaminants is supplied to the fractiona-
tion column. This is advantageous because the lightér

20 components which are present in the retentate will be
separated in the fractionation column and they will leave
the fractionation column with the pyrolysis gasoline
and/or with the cracked gas oil. The remaining con-
taminants are flushed away with the liguid bottom stream.

25 Therefore the present invention provides:a simple
process for producing light olefins by means of thermal
crackiné of a liquid hydrocarbon feed containing naphtha
and/or gas o0il, wherein fouling of the vaporization coil

in the cracking furnace is prevented.
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oil i*s stripped by neans of steamin a separate stripper 15 vessel (not
shown) and the strippéed vapours are intro- duced in the | ower part
of the fractionation columm 3. The nenbrane separation is
carried out awges27036 tenperature in the range of from 1@ciErifiérsierr] C
and suitably at 40 [err]C, and the mass rati o between perneate 20

and retent atho and suitgbly bet ween 5 and 10.
In case the nis carriéd”out at a | over
tenperature th m&u@gﬁﬂre prevailing in the fractionation
colum 3, the “

ed t hrough 25 conduit 12 wll have a

| ower terrperature T hdn fhe tenperature in the fractionation colum
3. If it is envi saged that thi & LeBperMitSire difference could
adversely affect the fractionation, a heat exchanger (nipt * shown)
could be included in conduit 12 to heat during 30 . - formal operation,
the retentate passi RgPERAFBEYIPH producing 119h‘\/§ﬁ€-re§1pﬁef€@m%mqmnts

conpri se hydrocatrabcam@twut Diguid nydrobhgboa%éwqayp%ahs bhecneshane
suitably used in_ t unit 1 i's a_nanofiltration nenbrane. A

suitabl e ‘%‘P&r VB’réELPC‘chsﬁaHBIFPH?%ﬁ i'S§ FERBFaME is a poly- 35
si | oxane and suit abl{n)aspepiihg n:mteh;eleem toxane)inl€heof a membrane

- 8- nanald ! L3bb 2B ARARIANC refip 2REL AL Wobldydnd " ANSE THID! ane

pressure of bet ween a ux of between 0 and 4
000 kg/nferr] nifFmeaseapide @rped:m-’ate and from thﬁhe‘ﬁéenhet%:mdammant is a

salt an ultrafiltdahikQle;
(b) supplying thé permeate to the inlet of a cracking
furnace, allowing the permeate to crack in the coils of
10 the cracking furnace in the presence of steam at elevated
temperature and remov1ng frqm‘the cracking furnace a
cracked stream whicﬁ'is enriched in light olefins;
(c) quenching the cracked stream; '
(d) supplying the cooled cracked stream to a
15 fractionation cblumn;
(e) suppljing the retentate to the fractionation
column; and '
(£} removing from the top of the fractionation column
a gaseous stream, from the side of the fractionation '
20 column a side stream of fuel oil components and from the

bottom of the fractionation column a bottom stream.

-
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5 + nenbrane is used. Suitable ultrafiltrati on nenbrane materi al s
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(57) Abstract

Producing light olefins from a contaminated liquid hydrocarbon feed by means of thermal eracking of, which process compriscs the
steps of supplying the feed (6) to the inlet (7) of a membrane unit (1) provided with a polysiloxane membrane (10), and removing from
the permeate side (9) a permeate (14) and from the retentate side (8) a retentate (12); supplying the permeate (14) to the nlet of a cracking
fumace (2), allowing the permeate to crack in the coils (15, 16) of the cracking fumace (2) in the presence of steam (17) at elevated
temperature znd removing form the cracking fumace (2) a cracked stream (19) which is entiched in light olefins; quenching (22, 24) the
cracked stream; supplying the cooled cracked stream to a Fractionation column (3); supplying the retentate (12) to the fractionation column
(3); and removing from the fractionation column (3) a gaseous stream (30), a side stream of fuel oil components (45) and a bottom stream
(50).




