* PROCESS TO MAKE A SULPHUR CONTAI NI NG STEAM CRACKER FEEDSTOCK Fi el d of the
invention The invention is directed to a process to nake a sul phur
cont ai ni ng steam cracker feedstock from natural gas by conbi ning a
paraffinic feedstock as obtained in a 5 1 - Fischer-Tropsch process and a
sul phur contai ning feedstock from another source. Background of the
invention It is well known to the skilled person in the t echni cal
field of steam cracker processes to add sul phur 10 to the feed in
order to reduce coke formation. The coke formation in steam cracker furnace
tubes is principalj f-Qr red oug I rQlysi s .r tions and
catal ytic dehydroég%EFﬁgnq?%acaib%éEU%#§U§§gg$@?ﬁ§%NF£§gﬁﬁ%ﬁs nim zed
by using | ow operating pressure, FEEDS®RVEKG hi gh st eamt o- hydrocar bon
ratios, on the order of 30%to 60% and avoi di ng excessive tube netal
tenperatures and the possibility of allow ng unvaporized feed into the high

tenperature zones., ;| n-o r.to _wthstand high tube netal tenperatures, up
to 2100 F, ZOOfaéid 3 ﬁg}lﬁve tlomng hi gh ni ckel and chrom um are used,
for instance 35%TMi&kelvainth Ad%chore:t dhese Ml SeSAR Woke & _
dehydr ogenation reactions and therefore need to be passivated. Sulfiding is

the typical sciwkRloa: fepntpassivatiorm ¢ragken tepmoropk attorendtbarst eam
cracker 25 ope ors.to inject.coke iphibitors right, after the
decoki ng oper a%?%n’?ﬁp%‘%@b%’gl@%e% ‘1‘1%“%%10 l?/va‘f] ec?ﬁﬁ%‘fk %%t%&?%}rﬁ%dajc?i%i ties
are hi ghest. Befgrtest-herdysk0oss dods s foedst oskl disuf esbntd onihe furnace, DVS

or DMDS is injected into the coil with steamto forma sulfide film
feedstock from another source.

Background of the invention

It is well known to the skilled person in the
technical field of steam cracker processes to add sulphvr

10 to the feed in order to reduce coke formation. The coke
formation in steam cracker furnace tubes is principally
formed through two mechanisms, pyrolysis reactions and
catalytic dehydrogenation reactions. The pyrolysis
reactions are minimized by using low operating pressure,

15 having high steam-to-hydrocarbon ratios, on the order of
30% to €0%, and avoiding excessive tube metal
temperatures and the possibility of allowing unvaporirzed
feed intc the high temperature zones. In order to
withstand high tube metal temperatures, up to 2100 °F,

20 alloys containing high nickel and chromium are used, for
instance 35% nickel and 25% chrome. These metals catalyze
dehydrogenation reactions and therefore need to be
passivated. Sulfiding is the typical solution for
passivation. It is a common practice for steam cracker

25 operators to inject coke inhibitors right after the
decoking operation. That is when the tube wall metal
catalyzing activities are highest. Before the hydrocarbon

feedstock 1is fed intoc the furnace, DMS or DMDS is



“ For a typical liquid feedstock, the sulfur content in the feedstock usually
is sufficient to maintain the sulfide |I|evel during the actual steam

cracki ng process. Sul phur 5 may be added to the feed if there is not

al ready enough sulfur in the feed. In thi% Ttase, perhaps 20 ppmto 100 ppm
of sulfur is added to mnimze the coke and CO production. It is also well

known to use tijiejdadd hintaradd idbil0 with stdHPAUSE @S abtal DELh N Alm .
Fi scher-Tropsch process as steam cracker feedstock. For exanple "The

Mar kets for SH&q a Njel @ D stquictiesSigtiomdsd stim caikcfwr  cmrtesreint i i bire of

Peter J.A Tij | nt.ernational s Lt Al ter atlv Ener S5,
Vancouver, r#gaeaéni\%i/(ff %5 > 13! J'Cledth tp d%ajéj s %n?‘?%%%%ethat
SMDS napht ha, tdee Figeheig the actuallroRsah @defd ety nadddss f raetpm-of the
Shell MDS process, is used as steam cracker feedstock in for exanple

Si ngapbére. Beduals e Fidgrhero Tlﬂtﬁ)sﬁéhecﬂerf VigtE 3 olduciofe ont zg ady 2enough

al nost no detectable |ev ul sul phur wi l.l_ hav to be added to
this feedstock Br e ttq’éeanto%eeé'usﬁﬂu%& 32% cFF%rc}kaeE? Zg dHBIC Thi's may
be done by addigu Fom 3 AW f@€ddid i Meidd kﬂib dhivetnyde dirﬁéllécb}@@ AARDS) or by

bl endi ng the Fischer-Tropsch feed with a high sulfuric cont ent
mat eri al as dé¥rmtmtidtiomre detail in “Prelininary Survey on GIL Busi ness

CIETRO) . seoti on 61255 DhAl HF Sl BHIF (5 5% JaHfer o BREcH ek vea T eed i n
a 3015 SleARCrackes PLOLESS, IS @is&%md@;& | By e I8 €3 4 €SEMAm
patent publication US-A-2003/0135077. This publication descri bes
the productiorrwfcker ovesid phtk. Fiecheramplopstihe Markets for Shell
Middle Distillate Synthesis Products",rPresentation of
Peter J.A. Tijm, Shell International Gas Ltd.,
Alternative Energy '95, Vancouver, Canada, May 2-4, 1995
15 on page 5 it is mentioned that SMDS naphtha, the Fischer-
Tropsch derived naphtha fraction of the Shell MDS
process, 1is used as steam cracker feedstock in for
example Singapore.
Because a Fischer-Tropsch derived product contains
20 almost no detectable levels of sulphur, sulphur will have
to be added to this feedstock before it can be used as
steam cracker feedstock. This may be done by adding a
sulphur additive like dimethyl disulfide {(DMDS) or by
blending the Fischer-Tropsch feed with a high sulfuric
25 content material as described in more detail in
‘Preliminary Survey on GTL Business Based on SMDS
technology, June 2001, Japan External Trade Organization
(JETRO), section 6.2.3.
Adding sulphur to a Fischer-Tropsch derived feed in a
30 steam cracker process is also described in a more recent
patent publication US-A-2003/0135077. This publication
describes the production of a low sulphur Fischer-Tropsch

derived naphtha at a remote location, transporting this




“ derived naphtha at a renote location, transporting this product to a steam
cracker location and addi ng a sul phur conpound to the naphtha before using
~said naphtha as steam cracker feed. WO A-9937736 discloses a process

wherein a field 5 condensat e as s‘ep%r‘at ed fromraw natural gas is
hydrotreated to reduce the sul phur | evel. According to this
publication syductesssa totdxan rermvesr | Toedidesn tand adding alseulphas fuels
or for blending with other hydrocarbons and as raw materials for

chemical proce&sdwoung to the Daphfhf LR ke ofsiHe Rt e3P ldrasng to

WO A- 9937736 i di tional hydroprocessing units are
required. Sunﬁ%ﬁ%ﬁﬁféfgékéﬁséﬁgfbn The object of the present invention is to
make nore WO+~ FEL36 wil aslo s tdhepigihs sulpngircantfigidg fiel d
condensate as separated froma raw natural gas such that ,

addi ti 8nal hydfUHFEERS RP i R FRG Ul T8H. TaTHI At Wh e 32§ st fichi eved by the
fol |l ow ng Pr 0GRS, Prases I r G [t eam
cracker 20 ?teree st'teocé:ktcl2 r%m crea elpenan“?gfpak?u%;s y 'pe}? oC?fnclﬂnrg(gt%Be

foll ow ng stepsiid Puiskepaataiomgsal mulpmgedonta@ibe nerdwpd didietder to
condensate fraction fromthe natural gas, (b) splitting the liquid field
condensat e i nt& i gt uels or iy |IBIRNIFHELT I S e |EHRF AT pens

fraction, (c) jrepal ilz% a}n{gd%qltgfs of . £3Lbon n%&i@e%%@s hydrogen fromthe
: uc

gas obtained in step preparing a paraffin pr t by performing a

Fi schep-- Alrchipsodv arearid af usiang tdvee ardware ybinmoxitde and hydr ogen

30 fromstehp (C:} and . .
WO-A-9937736 is the fact that additional hydroprocessing

units are required.

Summary of the invention

The object of the present invention is to make more
15 effective use of the high sulphur containing field
condensate as separated from a raw natural gas such that
additional hydroprocessing is not required.
This object is achieved by the following process.
Proéess to make a sulphur containing steam cracker
20 feedstock from crude natural gas by performing the
following steps:
(a) separating a sulphur containing liquid field
condensate fraction from the natural gas,
(b) splitting the ligquid field condensate into a high
25 boiling fraction and a low beoiling fraction,
(c) preparing a mixture of carbon monoxide and hydrogen
from the gas obtained in step {(a),
(d) preparing a paraffin product by performing a Fischer-
Tropsch reaction using the carbon monoxide and hydrogen
30 from step (c), and
(e} combining the paraffin product or part of said
product with the low boiling fraction obtained in

step {b) to obtain the sulphur containing steam cracker



" (e) conmbining the paraffin product or part of said product with the |Iow
boiling fraction obtained in step (b) to obtain the sul phur containing steam

. cracker feedstock having a sul phur content of between 50 and 1000 ppm

Applicants have found that with the process -according to the
invention part of the field gas condensate may be 5 used after a

sinpl e separati USSPk Ladhind A Sliph @t | hSd@P of LePEAdeS@ ang
Fi scher-Tropsch product to forman ‘excellent steam cracker feedstock

meeting speci fiHt ippmw. for direct use. This is advantageous because it
saves tankage facjlities at .the production site of the Fischer 10 .
Tropsch process aﬁ#%cﬁﬁmv%£9%ﬁ$W%pﬁ@B.§% p%%seaas‘f%cﬁ%]rﬁg
instead of twa e at@diodietSart Dot aifed- deserd 4 | h@ind e IRyentd on

Step (a) may be performed according to well known” processes. Typically the
naturab gas i sasmgh dftoew 15 simple sipparaaion welens, The. gastostsi halr bear bons

of 1 to 5 carbhon atons_are pically separated fromthe C5+. hydrocarbons
after the gas Srte%'hetsot%g{’s?fﬁ%aa_ce@l,s%b‘?r_ it F?%Or& th_caﬁ‘cf e%orsr}/u‘:bn cat chers.
The |iquid producd) s obididediscid Sord&i & 5@l A asnd | &k condepsat e and
may 20 have very hi gh sul phur levels, for exanpl e above 1500 ppm

and even abovefdO0Di pprit T tTipicals |ohernt ayedud SCLQ00sppht ssdphsir. The
nat ural gas erein field . condensate is separated will be referred to as
re- ol eaned HATIAE GRS LETEE e B R L s & A or L ST 1
step 18) My Mawss@Eh SFYcdd Ohdd e Boiddnar RAIMNtse evephhViE, 30%: ' C,

while at the sane tinme the majority of the products boils below 300 'C By
separ ati ng of fotdwsddghcboint ngpstead of two separate products.

Detailed description of the invention

Step (a) may be performed according to well known
processes. Typically the natural gas is won from
15 subterrain wells. The gasecus hydrocarbons of 1 to

5 carbon atoms are typically separated from the Cg+

hydrocarbons after the gas reaches the surfaces, for
example in so-called slug catchers. The liquid product so
obtained is also referred to as field condensate and may

20 have very highi sulphur levels, for example above 1500 ppm
and even above 1900 ppm. The typical lower level is
1000 ppm sulphur. The natural gas wherein field
condensate is separated will be referred to as pre-
cleaned natural gas.

25 This liquid condensate as obtained in step (a) may
have a very high final boiling peoint, even above 300 °C,
while at the same time the majority of the products boils
below 300 °C. By separating off the high boiling
fraction, by for example a flashing step or a

30 distillation step, a lower boiling fraction containing
sulphur compounds and meeting the boiling range
requirements for usage as steam cracker feedstock. This

fraction does not need further desulphurisaticn




~fraction, by for exanple a flashing step or a 30 distillation step, a
| ower boiling fraction containing sulphur conpounds and neeting the boiling
range requirenments for usage as steam cracker feedstock. This fraction

" does not need further desul phurisation treatments in order to be used as

bl endi ng conponent to obtain a mxture in step (e) useful as steam cracker

feedst ock. Prefesabhantherh on-dol | %4 ragtd ofs as1 Ls@l 3§ efohpOMn® to the
field condensate in step (b) has a final boiling poi nt of between

120 and 230 Cohkinaimop: enpriefiee abtystep (e) upefwbens 1g0camdcRdsket. The
initial boiliggaggigt K corresponds with the C5 hydrocarbons stil
present in th stoec ‘liquid field condensate. The final boiling point of

the 10 | ow bodd f e I ACEROM SR VBT Ynglependh Neh ofs thes Ba PlUE rogoNt ent
in the field condensate, the blending ratio of the sul phur containing | ower

boi I i n§ fractitdre ahteldhecomiendrte Tinpstdp ptlodutisia Siepl (kdihimgt he
desired sul phur.level of the r [tant.m xture. An optimal _15

operation may %%1.%,[%% PR | ﬁ%ﬁjo‘?‘?ﬁ n%é]@/ S(E‘I I‘i’%c_.i S RrgheraBbYiing
fraction as obfaiwesh iTustam (015 whi ofhd sinfd £41 i Bo S RAUS, £RAPOUNds and
organic acids, may be further processed in so-called | ocal condensate

refineries. Theodumeiboids nel fh athe dbs predevabllyornenttal hs pRdsent inbehaeen
200 and 6000 ppm sul phur. Prior to performng step (c) sulphur is separated
fromthe pre-clicned hgld gorpdensat obtBinetlnyl stebl {29 PhHynVaef olke

P05 e SEIT) i L SLANLY: S pIVTAS, ASIENEELLIAN e fitugal o by
include a stepom@iei in tiie: natdr @l cgaged Sa contaes esh ading +igub dof
the sulphur containing lower boiling fraction and the
Fischer-Tropsch preduct in step (e} and the desired
sulphur level of the résultant mixture. An optimal
15 cperation may be determined using ordinary skills. The
higher beciling fraction as obtained in step (b), which is
rich in sulphur compounds and organic acids, may be
further processed in so-called local condensate
refineries. The low beciling fraction preferably contains
20 between 200 and 6000 ppm sulphur.
Prior to performing step {(c) sulphur is separated
from the pre-clecaned natural gas as cbtained in step (a)
by various possible techniques. Preferably sulphur is
removed from the natural gas by so-called absorbent type
Z5 processes. These well known preccesses include a step
wherein the natural gas is contacted with a liquid
mixture which contains a physical and a chemical
absorbent. In such a process the gas mixture is treated
at superatmospheric pressure in two steps consecutively
30 with two different liguid mixtures which contain a
physical absorbent and a chemical absorbent. Typical
chemical abscrbents are tertiary amines, particularly

tertiary amines which contain at least one hydroxyalkyl



“ m xture which contains a physical and a chem cal absorbent. In such a
process the gas mxture is treated at superatnospheric pressure in two
st eps consecutively 30 with two different [iquid m xtures which

"“contain a physi cal absorbent and a cheniclal-absorbent. Typical cheni cal

absorbents are tertiary am nes, particularly tertiary am nes which contain

at | east one hywhgxyal kydt P . arinel hanodh @i dyehardh Btdiyi net homaeta pyri ne
(DEMEA), and nethyl diethanol amine (MDEA) are very suitable. Typi cal
physi cal absorddehtRetdrel pighaiel ciRrbohatMPEN methyTe py riwl talohe,  di met hyl

formam de, di yl_ether_ 5 of | yet hyl ene col
tetraet hyl eneg go#&i r@_f%ﬁ/]rce%%earbsOarnbaé)ngfu%f/faoﬁ% eroaprg%ne? ycas{ﬁ?ré%ﬁ%. Exanpl es

of such processesiafe sleseslheshd N diaieinyl Nf &S A 2 WPma iy 1 Neti@xt books
such as Gas Purification, 5th ed./Arthur Kohl and Richard N elsen, 1997,
Gul f Pablishi if Gokathylene glycqlspN @rgsutis: ol \Grakiigre thy Fedier abl y

any hydrocarbaon conpo s havji ng 3 or r ar hon__at-ons e separated from
t he natural gfsnocprﬁr%#?r%an%oanﬁee%ﬁr% F'ie agbage'to }%ai/m eessié’;f gsa%(?eerr ef erably

separation is meydardmd e ceddMidbddei gaseti @ b Us-A-4IENPET aimd e3@and
pressure conditions at which these hydrocarbons | |t31ue€(f%. The liquid
products may tiferthdnks eagih yasdpat Awd fromidie dus! CholAnghwaykerkf er abl y
be perforned by, indirect heat_exc ange ' liquid itrogen. Liquid
nitrogen may par%q era }f%/r%eﬁ%%esee%gss 2’08[9‘%Psfl;un][fJltllr]s(t)hglenng ;Esom ‘ned when

separ api ng ai rr 4N aptsd 4 sqmrrofo eshapoegen for use in step (c). A nore
preferred nmethod is by |owering the pressure, separating the condensed C3+
hydr ocar bons, and Bty amehegsianpalin: compounds having 3 or more

|
carbon atoms are separated from the natural gas pricr to ‘
converting the gas to synthesis gas. Preferably |
separation is performed by cooling the gas to a ‘
15 temperature and pressure conditions at which these
hydrocarbons liguefy. The liquid products may then the
easily separated from the gas. Cooling may preferably be
performed by indirect heat exchange against liquid
nitiogen. Liquid nitrogen may preferably be the excess
20 nitrogen as obtained when separating air to obtain
purified oxygen for use in step (c). A more preferred
method is by lowering the pressure, separating the

condensed C3+ hydrocarbons, and opticnally increasing the

pressure level before making use of the gas to prepare
25 synthesis gas. Preferably the gas is lowered from a
pressure exceeding 50 bars to a pressure below 4C bars,
preferably below 30 bars. After separation of the liquid
hydrocarbons, the pressure of the gas is increased t o a
level above 50 bars, preferably between 50 and 80 bars.

30 The C3 and C4 hydrocarbons thus obtained may be blended

with the LPG product as isolated from the product
prepared in step (d). The Cg+ hydrocarbons are preferably

sent to step (e} to be combined with the fraction



" pressure | evel before nmaking use of the gas to prepare 25

synt hesi s

gas. Preferably the gas is lowered froma pressure exceeding 50 bars to a
_pressure below 40 bars, preferably below 30 bars. After separation of the
liquid hydrocarbons, the pressure of the gas is increased t o a |evel

above 50 bars, preferably between 50 and BO bars. 30

The C3 and C4

hydrocar bons thusse iobHed ned ey bee Pl endact - W thy dhend RG produictrasxésol at ed
fromthe product prepared in'step (d). The C5+ hydrocarbons are preferably

sent to step (fedw-dekconbined with the fraction nentioned at step (e) to
obtain even nore eam cr.acker feedstqck. Th nthesis gas toq be used for
the Fischer-Tropsch'® rsé%R:tt Al quf%g:eo &he stlséeﬁf(iglr ft{]'befn %%cﬁbea%'%"b‘?%?%d inb5
step (a) by parddaliidathode angl/ oot eam fedhane £ Bl Hhed0iQdj ust the

H2/CO ratio in the synthesis gas, carbon dioxide and/ or steam may be
i ntrodbced i ntaEarhelalpdry i Ra X tobd Hatt ote prac evsd/ dhes tHCOne wtdme of the 10

synt hesi s gas i%fsuilably between 1.3 and 2.3, preferably
2.1. If desirétf ?

bet ween 1.6 and

q) addi tional anounts of hydrogen nay be made by

st eam net hane  r efiyy dihsPrafenablan ik i pationsmdledhe wager gas

shift reaction. The additional hydrogen may al so be ‘'used 15

in other

processes, e. Gamuh abr@ekddtand Mo anatder sk Mt rddecd®/ G & agh of the

synthesis gas obtained in the catal ytic oxidation step qg%

removal of hydradger ¥ romdael o ymidesis gade Hh & cat e

be decreased by

ey

conventional 20 . techni gues as pressure swn adsorftéon or _cryogenic
vy

procesdes. A pETEIGEF ohitd ord | i Aelparki it based B

preferably

between 1.6 and 2.1. If desired, (small} additional

amounts of hydrogen may be made by steam methane

reforming, preferably in combination with the water gas

shift reaction. The additionai hydrogen may also be used

15 in other processes, e.g. hydrocracking.

In another embodiment the Hy/CO ratio of the

synthesis gas obtained in the catalytic oxidation step

may be decreased by removal of hydrogen from the

synthesis gas. This can be done by conventiocnal

20 techniques as pressure swing adsorption or cryogenic

processes. A preferred option is a separation based on

membrane technology. Part of the hydrogen may be used in

the hydrocracking step of especially the heaviest

hydrocarbon fraction of the Fischer-Tropsch reaction.

25 The synthesis gas obtained in the way as

described above, usually having a temperature

between 900 and 1400 °C, is cooled to a temperature

between 100 and 500 °C, suitably between 150 and 450 °C,

preferably between 300 and 400 °C, preferably under the

30 simultaneous generation of power, e.g. in the form

of steam. Further cooling to temperatures between

40 and 130 °C, preferably between 50 and 100 °C, is

done in a conventional heat exchanger, especially a



“ menbrane technol ogy. Part of the hydrogen may be used in the hydrocracking
step of especially the heaviest hydrocarbon fraction of the Fischer-Tropsch

. reaction. 25 The synthesis gas obtained in the way as described

above, usually having a tenperature betwderm 900 and 1400 'C, is cooled to a
tenperature between 100 and 500 *C, suitably between 150 and 450 ' C,

preferably bettwgern a3I0heaitd fhdrGe pr efermdioraindef imuBties from the
si mul t aneous generati on of pomer,aﬁgig. in the form of steam_ Further

cooling to temyEYtdiafiss R weeriu I3y G bt erBBrsc ek ed® 50 and

100G i Suedin & conuentdonal haplerahanger o ssnesialdy p fubul ar heat

exchanger. To renbve any inpurities fromthe SI's gas, ard bed may

be used. Espegial W tRed Ve AldndAces, Of d/rpr o iNH, pﬁ:} fi G,
catal ysts magd ek%Jése .e Trace armumnts of Sosulsp"ﬂt?r}ll%i ch cmay s}tsi ]be Se
present in themeenisan ithester (Wedrayn betapeninjedndyy an reisorgthwpmmpr ocess
using iron and/or zinc oxide. The %Sn”” ed gasepus m xture,  conprising pre-

~ doni nant |y hy FRSRER 1T BOP TRotioxt e and Bptd Bt v+ Hi ﬁ’&dje&h', is contacted
with a suitable cqté.@ ﬁ}ri'ﬂédqega]s%ous Gatal yitd © Wﬁrﬂﬁsﬂ@g& in which

the normal ly Iiqui drocarbons are forned. The cataly used for the
cat al yti ¢ conuemsiregmtafy Hytb:dgeﬂ,urcmmm&q}gidwcﬁrugelpmaﬂahbon nonoxi de

into hydrocarbons in step (d) are know,--, in t art and are 15
usual |y ref er Fedt¥ 4y IiiJsocqﬂé%t-a-c'ltr SEH et a?‘%fsttazb.ele GRS Forthe in
this ppocess ToRqUeRLlY CQRII SN 3sf5tac}|_é1,e Gatal i aald Yndxahd Ve, compengnt . a
nmetal from Goup VITTI of the Periodic Table of Elenents. Particul ar
cat al yti cal | y hagtrnomanietred saiencflade=d .ut heni um i ron,
The catalysts used for the catalytic conversicn of

the mixture comprising hydrogen and carbon monoxide into

hydrocarbons in step {(d) are known in the art and are

15 usually referred to as Fischer-Tropsch catalysts.
Catalysts for use in this process frequently comprise, as
the catalytically active component, a metal from
Group VIII of the Periodic Table of Elements. Particular
catalytically active metals include ruthenium, iron,

20 cobalt and nickel. Cobalt is a preferred catalytically
active metal in view of the heavy Fischer-Tropsch
hydrocarbon which can be made. As discussed before,
preferred hydrocarbonaceous feeds are natural gas or
associated gas. As these feedstocks usually results in

25 synthesis gas having Hp/CO ratio’s of about 2, cobalt is

a very good Fischer-Tropsch catalyst as the user ratio
for this type of catalysts is also about 2.
The catalytically active metal is preferably
supported on a porous carrier. The porcus carrier may be
30 selected from any of the suitable refractory metal oxides
or silicates or combinations therecf known in the art.

Particular examples of preferred pcorous carriers include




20 cobalt and nickel. Cobalt is a preferred catalytically active
metal in view of the heavy Fischer-Tropsch hydrocarbon which can be nade.

. Ts discussed before, preferred hydrocarbonaceous feed,-~ are natural gas or

associ ated gas. As these feedstocks usuat!$§ Tesults in 25 synt hesi s
gas having H2/CO ratio's of about 2, cobalt is a very good Fischer-Tropsch
catal yst as theilbes, ralweind preitwsisypei ofoens al yst5aj Sgal 50a abeat 2. The
catalytically active netal is prefera.bl]\f o supported on a porous
carrier. The porbusiearriereehy dpereapally sikitactabuniom ang bitanéa.

sui tabl e refractor i des i, i C I o) reof known
inthe art. Part i%ﬁ arﬁ%@(ﬁﬁ‘ﬁpﬁgc%a%%%ﬁ@é %%Ejbﬁé;brb:é;%il eér}z 1|ht'1n%I ude
silica, alum nmrti¢ania,préfeosbby Tertle gahdé acfntiromi Xt e300 hebeof ,
especially silica,_alumina and titania. The anount of catalytically active
metal on the Per 100 by 9%rcasripertaa®iialn Beee rRmree vly obfamt 30300

pbw 5 w | B rial referably from 10
to 80 pbw, es%i%@?@%’r o%%%@jt:%igé g%gwrﬁ %(? %Oeg?dé ?dt,av’the catal yst may al so
conpri se one or nbf ddeeimdd, orharetat a bxstdass asa pronmégsisi sSuwtiabbe net al

oxi de pronoters nay be selected fromGoups IIA I111B, 10 . VB, VB and
VIB of the Perikf dNeiebt® OF Tedkritsides IhPIAIToTtesSahtePbntRahides. In

parti cul ar, oxidse Qfr ofiNRSIAHY 1621 L1 SATRNLE Usho DAL i, SERRET um

yttrium |anthanum cerium titanium zirconium m~ thorium’
urani @ vanadiuBy ‘thramd il Bnof neng afeseodr @ Varle 16f Elemerstus f abl ethe

pronoters. Particul arl referred netal oxide pronpters for the_catal yst
used to preparaecq}{él‘é%iegn‘folran%g@% $ hel hrigenm© Ufﬁ/%nt?"&hd%? e®franganese

and zirconi Umm&jﬂé’seiurﬁUié@P&ﬁJrﬁﬁEt@&r&{%,ergaf%)/m,beséﬂc%?ﬁﬁg ;f@ﬂum,

lanthanum, cerium, titanium, zirconium, hafnium, thorium,
uranium, vanadium, chromium and manganese are very

15 suitable promoters. Particularly preferred metal oxide
promoters for the catalyst used to prepare the waxes for
use in the present invention are manganese and zirconium
oxide. Suitable metal promoters may be selected from
Groups VIIB or VIII of the Periodic Table. Rhenium and

20 Group VIII noble metals are particularly suitable, with
platinum and palladium being especially preferred. The
amount of promoter present in the catalyst i1s suitably in
the range of from 0.01 to 100 pbw, preferably 0.1 to 40,
more preferably 1 to 20 pbw, per 100 pbw of carrier. The

25 most preferred promoters are selected from vanadium,
manganese, rhenium, zirconium and platinum.

The catalytically active metal and the promoter, if
present, may be depcsited on the carrier material by any
suitable treatment, such as impregnation, Xneading and

30 extrusion. After deposition of the metal and, if
apprepriate, the promoter on the carrier material, the
loaded carrier is typically subjected toc calcination. The

effect of the calcination treatment is to remove crystal



'C?oUps VIIB or VII'l of the Periodic Table. Rheniumand 20 G oup VI

noble netals are particularly suitable, with pl ati num and

. pall adium being especially preferred. The anount of pronoter
"present in the catalyst Js suitably in - 10 - the range of fromO0.01 to
100 pbw, preferably 0.1 to 40, nore preferably 1 to 20 pbw, per

100 pbw of carwdawesr, The @Scompadstvir£f £1¢ ede P5RAIDE Bf So@rerSehees ednfir om
vanadi um manganese, rhenium zirconium and platinum The catal ytically
active metal arfdl PRVPFoMEERN1IG fang, HaeRganhayCHELAIePdSi tedtibdifhe carrier
material by a i e e, u i g i O ing and 30
extrusion. Af {yeefs d%%%ig\?ét i%%]{&(;‘?é't h@%fa?ggﬁfféﬁéﬁhgﬁ%p%% i;t,'e%?%e pr onot er
on the carriercamd eystalmay hee doatiestearsy efonSadtyphgathy Satbhegéedwioh
calcination. The effect of the calcination treatnent is to renove crystal -
10 waPer, to ETRFTSLT R YFEIFRIETIOEE 11 B pFatiuct bl 1Y oaonvert

organic and i ﬁﬁgﬂ o) their. . r ectiv j
cal ci nation, pﬁ% resu %ﬁ%g(¥Qg%g%§%tf€%yt%e§§@ti%aﬁgggﬁéqgg% é%%?%gf?ﬁe
catal yst with the prepdwak ogen HOrr s dtysr-opese €ont @ td Dgs gascotypisal |y at
tenperatures of about 200 to 350 'C. Qther processes for the preparation of
Fi scher - Tr ops CH'*2A HF §/ER%L Ligmahr | St ek nealkh G P Y i St £ w3 1@h f ol | owed by

extrusion, dryi i i cti i 10 The catal ytic
conversion pr o%lfegs]lg{%ﬁb%er r%r?%d&‘ %%%%‘%é%%%@'enti onal synthesis conditions

knownlon the art. Thieypiaowed 1wt id heoroaded Wn o rorvey son baypdef effiegted at a
tenperature in the range of, from 150 to 300 'C, preferably from 180 to 260
'C. Typical . tHtr fiussneonal synthegiy gopdiaten gt krovtoniersi®m bt ocess

are in the ranﬁvbfgally, the catalytic conversion may be effected at a
temperature in the range of from 150 teo 300 °C,
preferably from 180 to 260 °C. Typical total pressures

15 for the catalytic conversion process are in the range of
from 1 to 200 bar absolute, more preferably from 10 to
70 bar absolute. In the catalytic conversion process

especially more than 75 wt% of Cg+, preferably mecre than
85 wt% Cg+ hydrocarbons are formed. Depending on the

20 catalyst and the conversion conditions, the amount of

heavy wax (Copt) may be up to 60 wt%, sometimes up to

70 wt%, and sometimes even up till 85 wt%. Preferably a

cobalt catalyst is used, a low Hs/CO ratio is used

(especially 1.7, cor even lower) and a low temperature is
25 used (190-240 °C), optionally in combination with a high
pressure. To avoid any coke formation, it is preferred to

use an H»/CO ratio of at least 0.3. It is especially

preferred to carry out the Fischer-Tropsch reaction under
such conditions that the ASF-alpha value (Anderson-

30 Schulz-Fliory chain growth factor), for the obtained
products having at least 20 carbcn atoms, 1s at least
0.925, preferably at least 0.935, more preferably at
least 0.9245, even more preferably at least 0.955.



"from1l to 200 bar absolute, nore preferably from10 to 70 bar

absolute. In the catal ytic conversion process especially nore than
. 75 wt% of C5+, preferably nore than 85 wt % C5+ hydrocarbons are
formed. Depending on the 20 cat al ystland the conversion conditions,

t he amount of heavy wax (C20+) may be up to 60 wt% sonetines up to 70
W % and sonetHreESemteEly uthd iFils@emBPoody@f enadtocarb@obadtreatal yst is
used, a low H2/COratio is used Oq(especi ally 1.7, or even |lower) and a | ow

tenperature i SOPrises jisdLasoctiha® §30optioriidPin LWt hatTFeEWi th a

high pressure. To avajd y .coke formation, it is preferr to ., use_ an
H2/ CO ratio ofprftfoei‘é%gty Os.ag.wq%(’ iasncgstgyéleci“éeill‘i}‘t Pt et r(Ie@Jf/g T3S At the
Fi scher-Tropsch, reacti unde ch conditions th t ASF-al pha val ue
(Ander son 30 Tedst ?%‘hﬁ’zﬂﬁeofr%/raﬁia}f nCF'gr owt Fadtor) St ?r]oglry ?E‘e%obt ai ned
products havi ng atprdeestal2l cad s diIrds @t daastyst0. 1R sqd ehaiadhy at

| east 0.935, nor ejégqr eferably at |east 0.945, even nore preferably at |east
0.955. 11 Pr efierlds pulad a1 tsichle ravRopsiche hyadr deatlonid St Meafs conpri ses at

| east 40 wt % + fer Mt -4 rﬁgl % t he

wei ght ratio %&f}e +lfs§%%a|§lgcals l%Y g‘g{berpar ecgrgegcg y %ff}g“gwrm}% erggg;g%f erably
0.55. 5 Rriafaylablogt A s cier -thiopsahrmaial ysta | sosed; covii £1niydg el ds
substantial quantities of paraffins, nore preferably substantially

unbranched par@fSitfe-TAGRWh Ghtlabie catd ysttabsthiarpupyeeiedaln
coval cont g SRS ARl S8 3 on SyE L Ie g seseribed i
Fi scher-Tropsch privcess suhe ba o dlr mrdek 98 oes oeora & fumed bed FT
process, eSpe%Hggggé%ss or a fixed bed FT process, especially a
multitubular fixed bed.
The paraffin product may be isolated from the product
15 as obtained in step (d) directly by means of
distillation. Preferably such a fraction is first
hydrogenated in order to remove any olefins and
oxygenated compounds which could negatively influence the
properties of the resulting blend for use as steam
20 cracker feedstock. The paraffin product ﬁay also be
isolated from the effluent of a hydrocracking step as
performed on the entire or part of the product as
cbtained in step (d). Such a paraffin product will
comprise a larger content of iso-paraffins. Preferably
25 the iso to normal ratio of the paraffins in the paraffin
product is less than 0.5, preferably less than 0.3.

The paraffin product comprises preferably more

than 90 wt% of Cg to compounds boiling at 370 °C. More

preferably the paraffin product boils in the naphtha
30 range, preferably comprising for more than 20 wt%

compounds starting from Cy and up to compounds boiling

at 204 °C.



“rnultitubular fixed bed. The paraffin product may be isolated fromthe
product 15 as obtained in step (d) directly by neans of

. distillation. Preferably such a fraction is first hydr ogenated in

order to renove any ol efins and - l@xygenat ed conpounds whi ch coul d
negatively influence the properties of the resulting blend for use as steam
20 cracker feedsioeks fihe padadd | s pESEttedreyn ad1so bee ) Swl @ eghérom
the effluent of a hydrocracking step as perforned on the entire or part of
the product asli®bt@i¢eiemrsatepffagticgucis opabled niproekiet (| | Theonpri se
a larger content. i so-paraffins, ef erabl y,_ 25 the .iso to.normal ratio
of the par affﬁ"’nesl ntt %%%r%#f%tnep pr%)du%lfo %é/‘% ets% ?fhen bl?g,pﬁ?%'f%{'ab?y | ess
than 0.3. The pasdfdml Prioshiederc opms 1 S&5d Ps ef erpid yro®i et indan: 8wt % of C5
to con‘gounds boiling at 370 C. More preferably the paraffin product boils

i n the>napht heweferably hamdeie pieklpabny rovmeisiew: for nore than 90 wt %
conpounds starting,fromn. up. t o- comounds. boi lin 204 C. - 12 The
paraffin product igsspéc’:c.(;lnr?bjic‘ér:)e%pas]nls"feopf ?Deﬁnip"\i/ﬁ?rhs(%hée% fl? gou'l ‘condensat e
fraction as obtai meddur S2bdly) .offheoraveirgdt 20, o of step (d) product to
step (b) product is preferably between 30:1 and 5:1. The resulting blend 5
preferably has th&dTHTBRYRE pr opefelies: Specific Gravity of between 0.65

to 0.7.4, Colour Pscg% t Q t + sat t <.l vpl % Paraffin
content of between E)7#;))éalnnol Jl?jgg)vngi .%}?%ﬁ%peen pk éjr{(f‘slgfono\fcgrleﬂﬁ’par affin

ratiolof less thamdb-mormal paraffin ratio of less than 0.5,

Sulphur content of between 50 anrnd 630 ppm, preferably
between 100 and 65C ppm,

Final boiling point of between 150 and 204 °C, and

Reid Vapour Pressure at 37.8B °C of not more than

15 13 psi.

The 1invention 1is also directed to the use of the
blend as obtained by the process according to the present
invention as a steam cruder feedstock to make lower
olefins, especially ethylene and/cr propylene.

20 Figure 1 illustrates the process according to the
present invention. From a sour natural gas 11 a field
condensate 12 is separated in a slug catcher 1. The filed
condensate 12 is separated in a separator 2 into a low
boiling fraction 13 and a high bkeiling fraction 14.

20 Fraction 14 is supplied to an opticnal condensate
refinery. Sulphur is removed from the natural gas 15,

which is poor in condensate, in a Sulfinol Unit 4. Cgz+

hydrocarbons 17 are separated from the gas 16 poor in
sulphur in separator unit 5. The hydrocarbons 17 are

30 further split by distillation unit 6 in a C3 and Cy4
stream 19 and a stream 18 containing mainly Cg+

hydrocarkons.




- Sul phur content of between 50 and 650 ppm preferably between 100 and 650
ppm Final boiling point of between 150 and 204 C, and Rei d

. Vapour Pressure at 37.8 C of not nore than_ 15 13 psi. The invention

is also directed to the use of the blendlds obtained by the process
according to the present invention as a steam cruder feedstock to nake

| ower ol efins, eqpecidldancet derdd and/ edriopyeitthe2® gas Fi gure
1 illustrates the process according to the present invention. Froma sour
natural gas 1DaRUyfiadtrickhdanidate U2 Pt adhatdtidte§is Hat vyl callth®r 1. The

filed condengg; i at.ed i gi Qr F | . 11ing
fraction 13 an gtﬁsgjhs's%esf)%lg J’?S?al%:%cgnasfg‘% odk ' %rrg%tfl\é\éncﬁ%i S
supplied to arrrepisaonateoonidanssier § efn netdch Sulgnaf f sniemvetudt o2 t he
natural gas 15, which is pgoor in condensate, in a Sulfinol Unit 4. C3+

hydr ocar bons 7 &% &idiRgt a8t $ RIS ¢as S Pored i NEUIFUFCYSH separ at or

unit 5. The h q.‘ccairc;}@%%%ligr{r% 129 ow (fralé‘&‘ir&hei?;}spiﬂ& eﬁé/ofé stillation unit

6 in a C3 and stream a stream containing mai nly C5+
hydr ocar bons. (frE:tikres deared s 20 titse usathiilme sfrddieisirs s This
manuf acturing unit 7 to obt nthesis gas, 21. This, synthesis gas 21 is

used as feedstiGdGhf t%@qﬁ%eﬁ % reddt i RS 8 15 a6 ke &ln

paraffinic pr 3 k1 d s aled, Té’%aﬁn% i&m eshinto
vari ous frac?ﬂg%angérﬁ ng et1 owkf()%lacét}?on S23 and a ovre ( ract(?]%)ns 25 and
26) oio0t he naphiderdiractiorn ke fdrsed napgdddiandrtacii arth€4iessanxed with

fractions 13 and 18 in
: inventiocn.




-mxing unit 10 to obtained a steam cracker feedstock 27 10 according to
a preferred enbodi nent of the present invention. - 14 TS 9526 CLAIMS 1.
Process to nake a sul phur containing steam cracker feedstock from crude

" “natural gas by performng the follow ng dtdeps: (a) separating a sul phur

containing liquid field 5 condensate fraction fromthe natural gas,
(b) splitting the liquid field condensate into a high boiling ffgactkeg and
a low boiling fraction, (c) preparing a m xture of carbon nonoxi deand—
hydrogen fromthe gas obtained in step (a), 10 (d) preparing a
paraffin product by perform ng a Fische T. ops h reaction using the carbon
nonoxi de and hydrogen fromstep (c), nmbi ning the paraffin product
or part of said product with the low boiling fraction obtained in 15

step (b) to obtain the sul phur containing steam cracker feedstock having a
sul phur cont ent. of Phetewent &0nalne a 1900pippm cant Prncegsstaeznrdragken claim

1, wherein the.| ow boili fraction obtajned in ste b) . has_a sul phur
content of 20 feeg%t?ﬁ%wggﬂnZ%Eu%%d“%%%@@ p%?SSPYF?%ggéE%hE%o?@?ng to any
one of claims ds2)cheseifepthe crude natural gas conprises of nore than 0.5

vol % sul phur. 4. Process according to any one of clains 1-3, wherein 25
the iso to norfml sepaovabing e patpidl nsontainbeg phi@ffdnfield

5 condensate fraction froem the natural gas,
(b) splitting the liquid field condensate intc a high
boiling fraction and a low beiling fraction,
(c) preparing a mixture of carbon monoxide and hydrogen
from the gas cobtained in step {(a),

10 (d) preparing a paraffin product by performing a Fischer-
Tropsch reaction using the carbon monoxide and hydrogen
from step (c), and
(e) combining the paraffin product or part of said
product with the low boiling fraction obtained in

15 step (b) to cbtain the sulphur containing steam cracker
feedstock having a sulphur content of between 50 and
1000 ppm.

2. Preccess according to claim 1, wherein the low bhoiling
fraction obtained in step (b) has a sulphur content of

20 - between 200 and 6000 ppm.

3. Process according to any one of claims 1-2, whorein

the crude natural gas comprises of more than 0.5 vol%

sulphur.
4. Process according to any one of claims 1-3, wherein
25 the iso tco normal ratic of the paraffins in the paraffin

product is less than 0.5, preferably less than 0.3.
5. Process according to any one c¢f claims 1-4, wherein

the paraffin product comprises for more than 90 wt% of Cg

to compounds boiling at 370 °C.



- product is less than 0.5, preferably less than 0.3. 5. Process according to
any one of clains 1-4, wherein the paraffin product conprises for nore than
90 wt% O C5 to conpounds boiling at 370 'C. - 15 - 6. Process according to

. "claimb5, wherein the paraffin product i~sia boiling fraction of the paraffin

product obtained in step (c) which boils in the naphtha range, preferably

conprising forg morgrddhedls Uboh 28 LTINS on 5, whSt&dd e fromEbiand up to
conmpounds boiling at 204 C. 7. Process accor di ng to any one of clains 1-6,

wherein the sutghuet contentoblinhef steaivrratkene fredsf Dok psodgeceat er than

50, preferably > 100 m 8. Process accordj to any one of clains 1-7,
V\/nergi n 10 yObtaJtl?f:égth%a?ﬁ%P ag‘F()erW je%lacs)t?%%ﬁghjd% %Pm% B PR n’@a%‘a%perti es:

Specific Gavigyeodret Pr B8O For 4nofOl OYIn Saybpts Ofn

%&Eﬁ‘déhan +20,
Unsaturates <1 vol.% Paraffin content of between 65% and 100 vol.'s, 15
| so- nobmal parsfditninatfoorofCl emsd thant @. &ompounds boiling Sut pheid ¢Ont ent of
bet ween 50 and 650 ppm Final boiling point of between 150 and 204 C, and
Rei d Vapour PréssieecasSaG@dinqioio mre ebare 131apEns D6, wher@inUse of

(he, lend 2o, SHieLAGE Ry 0%, PLACSS? ReoLElNg ol eorlY Blagloflali 18
greater than 50, preferably > 100 ppm.
8. Process according to any cne of claims 1-7, wherein
10 the steam cracker feedstock has the fcllowing properties:
Specific Gravity of between 0.65 to 0.74,
Colour Saybolt of more than +20,
Unsaturates < 1 vol.%,
Paraffin content of between 65% and 100 vol.f%,
15 Iso-normal paraffin ratic of less than 0.5,
Sulphur content of between 50 and 650 ppm,
Final boiling point of between 150 and 204 °C, and
Reid Vapour Pressure at 37.8 °C of not more than
13 psi.
20 8. Use of the blend as obtained by the process according
to any one of claims 1-8B as a steam cracker feedstock to

make lower olefins.



