PROCESS TO PREPARE LOAER CLEFI NS FROM A
FI SCHER- TROPSCH SYNTHESI S PRODUCT Fi el d of the
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Peter J.A. Tijm, Shell International Gas Ltd.,

Alternative Energy ’95, Vancouver, Canada, May 2-4, 1995
on page 5, it 1s 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
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 disulphide (DMDS) or by
blending the Fischer-Tropsch feed with a high sulphuric
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.

WO-A-2003062352 discloses a process wherein lower

olefins are prepared in a steam cracker furnace designed
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The object of the present invention is to provide a
process that can convert a relatively heavy feed
comprising a Fischer-Tropsch derived synthesis product
into lower olefins.

Summary of the invention

The following process solves this problem. Process to
prepare lower olefins from a Fischer-Tropsch synthesis
product by performing the following steps:

(a) evaporating part of the product in the presence of a
dilution gas stream in a gas and a liquid fraction and
separating the liquid fraction from the remaining gas/oil
mixture,

(b) further heating the gas/oil mixture to an elevated
temperature and

(c) subjecting the heated gas/oil mixture to a thermal
conversion step to obtain the lower olefins.

The process of the invention allows one to feed a

hydrocarbon feed comprising a Fischer-Tropsch synthesis
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pyrolysis furnace. Preferred additional feedstoc
from the pyrolysis furnace feed.

Detailed description of the invention

The process according to the present invention uses a
Fischer-Tropsch synthesis product in step (a) as feed.
The Fischer-Tropsch synthesis product may be present on
its own as a 100% Fischer-Tropsch derived feed or in
admixture with other suitable feedstocks that can be used
in a pyrolysis furnace. Preferred additional feedstocks
used in step (a) are light crude oil feedstocks, which
have the following characteristics. Each boiling range
characterization of the feedstock is measured according
to ASTM D-2887: 85 wt% or less and preferably 65 wt% or
less of the feedstock will vaporize at 350 °C, and 90 wt%
or less or preferably 75 wt% or less of the feedstock
will vaporize at 400 °C. Typical preferred crude oil
feedstocks will have API gravities smaller than 45.
Feedstocks within the above range of characteristics
minimize coking within the tubes of the convection
section of a pyrolysis furnace under the operating

conditions described herein.
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derived product is advantageous because high yields to

lower olefins can be achieved in combinaticon with
logistic advantages and longer furnace run lengths.
Fischer-Tropsch synthesis processes run typically on
natural gas in remote regions where also crude oil is
found. By co-processing these hydrocarbon sources,
logistic and fouling problems are overcome.

The bottoms of an atmospheric distillation column
used to process and fractionate desalted crude oil, are
commonly known as atmospheric tower bottoms or long
residue. This atmospheric distillation column separates
diesel, kerosene, naphtha, gasoline, and lighter
components from the crude. Long residues can be
advantageously admixed with the Fischer-Tropsch product.
Preferred properties of the long residues are that 35 wt%
or less, more preferably 15 wt% or less, and even 10 wt3
or less vaporizes at 350 °C, and 55 wt% or less, more
preferably 40 wt%, and even 30 wt% or less, vaporizes at

400 °C.
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such as a crude, an atmospheric long residue or a gas
field condensate, such that the preferred properties of
the feed with respect to the fractions vaporizing at
350 °C and 400 °C are met.

The higher boiling fractions as obtained in the
hydroisomerisation may also be used as the Fischer-
Tropsch product in step (a), either alone or in admixture
with another component as described above. Preferably the
Fischer-Tropsch product could be the full range effluent
as obtained in hydroisomerisation of a Fischer-Tropsch

wax. Such a full boiling range product preferably
comprises compounds having 5 carbon atoms, ranging to
compounds having a boiling point exceeding 600 °C. More
preferably a fraction of this hydroisomerisation effluent
having a 50 wt% recovery point (the 50th percentile of
the boiling point distribution, as measured by ASTM
D2887, of above 250 °C, preferably above 290 °C. Examples
of such a product is the entire residual fraction

isolated from the hydroisomerisation effluent, the Waxy
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adggé%gigcﬂiaqlahgield more propylene than a lighter
Fischer-Tropsch derived naphtha feedstock at the same
methane yield. Applicants found that this is also
observed under conditions wherein a step (a) is not
performed. Therefore the invention is also directed to
the preparation of propylene by thermal cracking of the
above heavy Fischer-Tropsch feedstock under the
conditions generally described in this application.

The Fischer-Tropsch synthesis wax may be obtained by
well-known processes, for example the so-called
commercial Sasol process, the Shell Middle Distillate
Synthesis Process (SMDS) or by the non-commercial Exxon
process. These and other processes are for example
described in more detail in EP-A-776959, EP-A-668342,
US-A-4943672, US-A-5059299, WO-A-9934917 and
WO-A-9920720. Typically these Fischer-Tropsch synthesis
products will comprise hydrocarbons having 1 to 100 and

even more than 100 carbon atoms. The hydrocarbon product
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processes are described in the afore mentioned patent
publications and in WO-A-02070630 or in EP-B-0668342.

The Fischer-Tropsch reaction converts carbon monoxide
and hydrogen into longer chain, usually paraffinic,

hydrocarbons :
n(CO + 2H2) = (-CH2-)n + nH20 + heat,

in the presence of an appropriate catalyst and typically
at elevated temperatures, for example 125 to 300°C,
preferably 175 to 250°C, and/or pressures, for example 5
to 100 bar, preferably 12 to 80 bar. Typical catalysts
for the Fischer-Tropsch synthesis of paraffinic
hydrocarbons comprise, as the catalytically active
component, a metal from Group VIII of the periodic table,
in particular ruthenium, iron, cobalt or nickel.

The mixture of carbon monoxide and hydrogen may be

prepared by any of the below carbonaceous feedstocks
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ash containing feed like coal or petroleum coke the
process is performed by a non-catalyzed partial oxidation
process as for example the Shell Coal Gasification
Process as described in said reference book. If the
feedstock 1is a residual fraction of a crude oil, the
preferred process is to use a non-catalyzed partial
oxidation as for example the Shell Gasification Process,
as for example described in said reference book and also
by Heurich et al. in “Partial Oxidation in the Refinery
Hydrogen Management Scheme”, AIChE 1993 Spring Meeting,
Houston, 30 March 1993, and the TEXACO process, as
described in Petroleum Review June 1990, page 311-314. In
a preferred embodiment the syngas process is performed
starting from a gaseous hydrocarbon feed, more preferably
a methane containing feed, even more preferably natural
gas.

Starting from a gaseous hydrocarbon feed, more

processes may be used to prepare the mixture of carbon
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Fischer-Tropsch synthesis, but more satisfactory results

can be achieved by increasing the Hy/CO ratio. This can

be suitably performed by a water gas shift reaction or by
adding hydrogen to the syngas mixture. Preferably the
H,/CO ratio in the syngas stream formed by the

combination of the sub-streams is greater than 1.5,
preferably in the range 1.6-1.9, and more preferably in
the range 1.6-1.8.

The pressure and temperature in step (a) is not
critical so long as the feedstock is flowable. The
pressure generally ranges from between 7 and 30 bar, more
preferably from 11 and 17 bar, and the temperature of
feedstock is generally set from ambient to 300 °C,
preferably from 140 °C-300 °C, Preferably step (a) is
performed in the first stage preheater in the convection
zone of a pyrolysis furnace. Feed rates are not critical,
although it would be desirable to conduct a process at a

feedrate ranging from 17 to 200 and more preferably from
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Meeting, Houston, 30 March 1993, and the TEXACO
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page 311-314. In a preferred enpadi nent the syngas
process is performed starting froma gaseous
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gas shi reaction or by a rogen to the sy
m stage. pPedkertalbky thd in addition, maintain a temperature

sufficiently elevated to further evaporate a portion of
the feedstock compounds comprised of fractions which
promote coking of the tubes in the first stage preheater
and/or the second stage preheater. The coking phenomenon
in the first stage preheater tubes is substantially
diminished by maintaining a wet surface on the walls of
the heating tubes. So long as the heating surfaces are
wetted at a sufficient liquid superficial velocity, the
coking of those surfaces is inhibited.

The optimal temperature at which the feedstock is
heated in the first stage preheater of the convection
zone will depend upon the particular feedstock
composition, the pressure of the feedstock in the first
stage preheater, and the performance and operation of the
vapor/liquid separator. In one embodiment of the
invention, the feedstock is heated in the first stage
preheater to an exit temperature of at least 375 °C, and

more preferably to an exit temperature of at least
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conbi nation of the sub-streans is greater than 1.5,
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in the range 1.6-1.8. The pressure and tenperature in

step (a) is not critical so long as the feedstock is
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fr desiieabiki tb deesumet tpheoteimpecekiing Bh the Ekist port of
the first stage preheater from the convection zone of the
furnace. At these exit temperatures, a coke promoting
fraction will be evaporated into a gas phase, while
maintaining the remainder of the coke promoting fraction
in a liquid phase in order to adequately wet the walls of
all heating surfaces. The gas-liquid ratio after
evaporation in step (a) is preferably in the range from
60/40-98/2 by weight, more preferably 90/10-95/5, by
weight, in order to maintain a sufficiently wetted tube
wall, minimize coking, and promote increased yields.

In an optional but preferred embodiment of the
invention, a feed of dilution gas may be added to the
feedstock in the first stage preheater at any point prior
to the exit of the gas-liquid mixture from the first
stage preheater. In a more preferred embodiment, dilution
gas is added to the feedstock of the first stage
preheater at a point external to the pyrolysis furnace

for ease of maintaining and replacing equipment.
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The use of a gas-to-liquids plant off-gas, carbon
dioxide or synthesis gas can be advantageous if the gas-
to-liquids facility and step (c) of the process according
the present invention, e.g. the pyrolysis furnace(s), are
located close enough to benefit from a synergy. In such a
situation even more preferably use is made of the excess
synthesis gas, which is contaminated with carbon dioxide
and/or methane as obtained after performing the Fischer-
Tropsch synthesis reaction. In the cold box of the olefin
process, purified synthesis gas will then be
advantageously obtained, which synthesis gas is available
at sufficient pressure to be further compressed
economically, and recycled to the Fischer-Tropsch
synthesis step of such a combined process, or to the
synthesis gas manufacturing step.

Tf carbon dioxide is used as dilution gas part of the

carbon dioxide will be converted to carbon monoxide in



stage preheater. Recogni zing that the tenperature of

the feedstock inside the tubes of the first stage
wonels@atses changes over a continuum general | y PCT&IPR@S/055079

as the feedstock flows throughiihe tubes up to the

tenperature at which it exits the first stage
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make ethylene and/or propylene from methane by performing
the following steps,
(aa) preparing a mixture of carbon monoxide and
hydrogen from a carbonaceous feedstock, preferably
methane,
(bb) performing a Fischer-Tropsch synthesis step using
the gaseous mixture obtained in step (aa) to obtain a
Fischer-Tropsch product,
(cc) performing a thermal cracking step on the
Fischer-Tropsch product using a dilution gas in step (a),
comprising the unconverted carbon monoxide and hydrogen
or carbon dioxide or mixtures of said gases,
(dd) isolating a mixture of methane, carbon monoxide
and hydrogen from the cracked gases obtained in step (cc)
and
(ee) recycling the mixture of methane, carbon monoxide
and hydrogen to step (aa). Preferably step (cc) is

performed according to the process of the invention



the feedstock. The dilution gas feed also assists in

mai ntaining the flow regi ne of the feedstock through
woheostoatses, whereby the tubes remain wetted, ardTAPRINES55079

a stratified flow Exanples ofigdidution gases are

dilution steam (saturated steamat its dewpoint) ,
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en%ﬁﬁ 16 Héndfie ﬁﬁéﬁFép§§%Qrgy. In such a situation
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synthesis gas, which is contam nated with carbon
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is avail able at sufficient pressure to be further
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SRS TLOTOR BILATELS THRPRt Bach BpEOTOAREA or may be
present as contaminant in some of the above referred to
dilution gases, does not condense. This temperature is
more preferably 25 °C below the feedstock temperature at
the injection point. Typical dilution gas temperatures at
the dilution gas/feedstock junction range from 140 °C
to 260 °C, more preferably from 150 °C to 200 °C.

The pressure of dilution gas is not particularly
limited, but is preferably sufficient to allow injection.
Typical dilution gas pressures added to the crude oil is
generally within the range of 6 to 15 bar.

It is desirable to add dilution gas into the first
stage preheater in an amount up to 0.5:1 kg of gas per kg
of crude o0il, preferably up to 0.3:1 kg of gas per kg of
crude o0il and/or long residue feedstock.

Once the hydrocarbon feedstock has been heated to
produce a gas-liquid mixture, it is withdrawn from the
first stage preheater directly or indirectly to a

vapor/liquid separator as a heated gas-liquid mixture.

The vapor/liquid separator removes the non-vaporized
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thermal cracking step on the Fischer-Tropsch_ product
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temperature can be adjusted by any means, including
increasing a flow of superheated dilution gas to the gas-
liquid mixture destined for the vapor/liquid separator
and/or by increasing the temperature of the feedstock to
the furnace from external heat exchangers. In a preferred
embodiment, the vapor/liquid separator is used as
described in US-A-6376732, which publication is
incorporated by reference.

The gaseous vaporized portion of the feed, as fed to
the vapor/liquid separator as a gas-liquid mixture from
the first stage preheater, is preferably and subsequently
fed through a vaporizer mixer in which the vapor mixes
with superheated gas, preferably superheated steam, to
heat the vapor to a higher temperature. The vapor is
desirably mixed with superheated gas, in order to ensure
that the stream remains in a gaseous state by, lowering
the partial pressure of the hydrocarbons in the vapor.
Since the vapor exiting the wvapor/liquid separator is

saturated, the addition of superheated gas will minimize
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In case the process is operated on a substantially
Fischer-Tropsch derived feed, some sulphur is preferably
added to the feed. In a preferred embodiment, the sulphur
component, for example DMDS, is added after performing
step (a) and before step (b). This is advantageous
because then no sulphur will be added to the liquid
fraction obtained in step (a). This sulphur free high
boiling Fischer-Tropsch product may be advantageously
recycled to a hydroconversion/hydroisomerisation step of
the gas-to-liquids production facility without said
facility being contaminated by sulphur.

The gas/gas mixture as obtained in step (a) is
further increased in temperature in step (b). Preferably
the gas/gas mixture has a starting temperature in
step (b) of 480 °C, more preferably at least 510 °C, most
preferably at least 535 °C. The temperature of the

gas/gas mixture after performing step (b) is preferably

at least 730 °C, more preferably at least 760 °C and most



limted, but is preferably sufficient to allow

injection. Typical dilution gas pressures added to the
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propylene, butadiene, benzene, hydrogen, and methane, and
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products. Ethylene is the predominant product, typically
ranging from 15 to 40 wt%, based on the weight of the
vaporized feedstock. The second important product is

propylene. When reference is made to lower olefins,

ethylene, propylene and Cg-olefins are meant.

The pyrolysis furnace may be any type of conventional
olefins pyrolysis furnace operated for production of
lower molecular weight olefins, especially including a
tubular gas cracking furnace. The tubes within the
convection zone of the pyrolysis furnace may be arranged
as a bank of tubes in parallel, or the tubes may be
arranged for a single pass of the feedstock through the
convection zone. At the inlet, the feedstock may be split
among several single pass tubes, or may be fed to one
single pass tube through which all the feedstock flows
from the inlet to the outlet of the first stage
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ﬁg%gggg%g§gg?ﬁ§?Fdeggg %%Bgrg%eEOﬂkﬁgrfEQCEESBe5§?h¥iZGd

y to the pyrolysis furnace, agal or

eagasek Hmi nhenanbes. An appropriate superficial velocity
will also promote formation of a thin uniform wetted tube
surface. While higher superficial velocities of feedstock
through the tubes of the first stage preheater reduce the
rate of coking, there is an optimum range of superficial
velocity for a particular feedstock beyond which the
beneficial rates of coke reduction begin to diminish in
view of the extra energy requirements needed to pump the
feedstock and the sizing requirements of the tubes to
accommodate a higher than optimum velocity range. In
general, feedstock superficial velocity through the tubes
of the first stage preheater in a convection section
ranging from 1.1-2.2 m/s, more preferably from
1.7-2.1 m/s, and most preferably from 1.9-2.1 m/s,
provide optimal results in terms of reducing the coking
phenomenon balance against the cost of the tubes in

furnace and the energy requirements.

The temperature of the product gas mixture in

step (c) is preferably between 750 and 860 °C. This



Any conventional m x nozzle may be used, but it is

preferred to use a m x nozzle as described in
wS00%/04208629, whi ch docunent is fully incorporParast2005/055079

herein by reference. In case tjhg process i s operated

on a substantially Fischer-Tropsch derived feed, sone

su [ referably.added to the feed. ILn_a :

oroRerPaateRbEtrrane L Eneotel SGr Bohponeit torgp the coil
exatpletDivBbpeirataddedThét eemper b onfengr steps (§dsand
before step (b) . This is advantageous because then no
sufphaKklvi FpdBeeddiedtesmiRat¢i goy durvyacrtpanrepthineg to a

in_ste ., Thi ul free hi boi lin .

i SenERr s Phpe AT P SHhy Do BT eR st o e
totampydrecerveEsi py/ Rydnei seMpel sakheinSt eBndtethine
gas-to-liquids production facility w thout said

f aekKFhapapepngndéarahy naeedsbytsal phapchThél gasrHasg -

m xture as._obtained in ste a) is further jncrea o

M breresiRir L e ab e B or 8Py FRebBEEF ALl oc by
M XEHRE B@saat§5agtéagihene§&ﬁaﬂg@rian§t§9r£9éroieé§@ed to

OC, nore preferably at | east 510 OC, nost preferably
at beeast 2885°0@y rdwend enpex ajurreciofothef Yasimas The

m xture after perfornin% step,gb% IS greferabl¥ at .

| eBEPIVSE 6€S, OhoF&2prefePabl yoat 'FEBSt 788368 gfAginto the
nogt prefenabby hgtweens7605064aRdo845p 6 wel ePKkhBIn! 8nd
preferably performed in the second stage preheater of

a pgeokybes puprnasecs| knvha secohd skagéegrpheavar,

thE gas@gaﬁ m xture flows through tubes heated by the

fl fromthe radi ant section of the furnace. In

t he segomdsshageTpopbeat eaxt BE whxeH Qaswgasboixtuabove
is fully
620 °C was contacted with steam and heated to a

temperature of 480 °C. A steam/hydrocarbon mixture was
obtained wherein the hydrocarbons had the properties as

listed in Table 1.

Liquid Density (d70/4) (g/ml) 0.7397
Sulphur (wt%) < 0.0010
Initial boiling point (°C) 78

10 wt% (°C) 158

50 wt% (°C) 302

90 wt% (°C) 480

98 wt% (°C) 700

The steam/hydrocarbon mixture was thermally cracked
at a flow of 52 g/h hydrocarbons and at a steam flow of

43.7 N1/h, a pressure of 2.15 bar absolute pressure and



preheated to near or just below a tenperature at which
substanti al feedstock cracki ng and associ ated coke
woOayamarsosn t he preheater would occur. The heaPe®EP2005/055079
mxture is used in step (c) - ,9tep (c) is preferably
performed in the radiant section of an ol efins
pyrol ysis _furnac ere the gaseous hydrocar s_are o
PREP R P Yol hoRa D brart Fal g Ul LT ures g0 =R %o ~c.
profgctesubr oduce spoésantediefh msaipy&osysi s furnace
include, but are not limted to, ethylene, propylene,
butadPaRat 1 BBnEBRBTIRGAE ojen, and net hane, and ot her
associ égsﬂ%%ep PLE, rPBEMLL N Frpy agdng%m | faving the
products. Ethylene is e predom nant product,
t yprocpkkyieangsngiftred 16 Tabd® M % based on the
wei ght of the vaporized feedstock. The second
i mportant product is propylene. Wien reference is nade
to | ower ol efins, ethylene, propylene and C*-ol efins
are neant. The pyrolysis furnace may be any type of
conventional olefins pyrolysis furnace operated for
production of |ower nolecul ar wei ght ol efins,
especially including a tubular gas cracking furnace.
The tubes within the convection zone of the pyrolysis
furnace nay be arranged as a bank of tubes in
parallel, or the tubes may be arranged for a single
pass of the feedstock through the convection zone. At
the inlet, the feedstock may be split anbng severa
singl e pass tubes, or nmay be fed to one single pass
tube through which all the feedstock flows fromthe
inlet to the outlet of the first stagepreheater, and
nore preferably through the whole of the
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onvection zone. Preferably,

the first stage preheater

is conprised of one single pass bank of tubes disposed
wonodea7svenvect i on zone of the pyrolysis furnaeeI/EPR005/055079

t

his preferred enbodi nment,
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1. 9aBle Al s,

Feed Example 1 | Example 1 |Example 1 | Naphtha;
Exp. A

Coil outlet 800 840 860 840

temperature

Hydrogen 0.5 0.7 0.9 0.9

(Wwt%)

Methane 9.3 12.6 13.9 14.2

Ethane 3.6 3.3 3.0 3.3

Ethylene 30.9 35.4 36.6 28.4

Propane 0.7 0.5 0.4 0.4

Propylene 18.5 15.2 12.5 13.0

Cg minus 86 83 80 72

The results in Table 3 show that excellent yields can

be obtained with the relatively heavy Fischer-Tropsch

synthesis product using the process according the

invention.

The results also show that with a much heavier




provide optimal results in terns of reducing the
coki ng phenonenon bal ance agai nst the cost of the
wouebw®37seef ur nace and the energy requirenents. PCIAEP2005/055079
tenperature of the product gagomxture in step (c) is
preferably between 750 and 860 C . Thislatter
tepperature is sonetines referred to as ihe coj)l .
out t 8¢ ¢en 5?%fﬁ?e.e%%eat%%%%r%&%r%Fc#l?iﬁst%a%h?sc5 minus
quj d erm upyant ' to
a %gﬁ%%rg?uggﬁ%?&ﬁg%oa?g%%ﬁgség%kanplesfgfégggﬁ%?ﬁgg'
the tenperature are by neans of well known transfer
I i ne exchangers and/ or by neans of a quench oi
fitting. Preferably the tenperature is reduced to
bel ow 440 OC by neans of a transferline exchanger and
further reduced to bel ow 240 C by neans of a quench
oil fitting. The product gas or cracked gas is further
separated into the different products as |isted above
by well known and descri bed processes known to the
skill ed person. Exanple 1 A Fischer-Tropsch wax of
whi ch 10 wm % boils above 620 0C was contacted with
steam and heated to a tenperature of 480 0C . A
st eam hydr ocarbon m xture was obtai ned wherein the
hydr ocarbons had the properties as listed in Table 1
The st eanf hydrocarbon m xture was thermally cracked at
a flow of 52 g/h hydrocarbons and at a steam fl ow of
43.7 NI/ h, a pressure of 2.15 bar absol ute pressure
andwith a coil outlet tenperature of between 800 and
860 OC The results are presented in Table 3 .
Conpar ati ve Experinent A



Exanple 1 was repeated with a naphtha having the

properties as listed in Table 2 : Table 2 Table 3 The
woeswliobn Tabl e 3 show t hat excel | ent yi el dsPCa&EPR®5/055079

obtained with the relativelx_?g@yy Fi scher - Tropsch

synt hesi s product using the process according the

i nvention. The results also show that with a nuch

heavi er Fi scher-Tropsch feed a nmuch higher yield to the

C5 mnus range of conpoundsli® hchi®ved. This is

surprising. CLAI MS 1. Process to prepare |ower

ol efins froma Fischer- Tropsch synthesis product by

petfor Afkrngeshetboptemhng Soeps oléBinevhponat i Rgspaet-

of _the oduct.in.the presence of dilution gas .

ot FESRT PR SYGHERAG REPRGRE doF racE [BH AN Saparatiaying

thetkpguid fraction fromthe rennining gas/oi

m xture, (b) further heating the gas/oil mxture to an

e|éeat@aapéﬁﬁé%agupérhnaf(Ewesab?%%@tn@nt%%eh@éf%%nce of a

gasi . 1. X e t her 0 rsi [

Pna PataPhopar asredm Ty ouat e o gt 5 et Ar iy nd
wheephpathaeg8bhut ¥igfiitthérfeedlomi fromapbei zemain85§ §&s/o0il
. 3,. Process according to any one of clains 1-2,
whBt&FHTEhe Fi scher-Tropsch synthesis product is a
ffaﬁs!9are£e£h§e§££h?eaﬁeogag/Byﬂrﬁi§@ﬁﬁéi@@té@ne§é@@ted
wherein said effluent has a 50 wt % recovery poi nt of
abbempgsetoce. and, Process according to any one of

CL LB Aol Qs ngWWALChOa LS §8EF1P A1£PuLR) £ GONPELERRa)

conversion step to obtain the lower olefins.

2. Process according to claim 1, wherein the 85 wt% of
the feed will vaporize at 350 °C.

3. Process according to any one of claims 1-2, wherein
the Fischer-Tropsch synthesis product is a fraction of

the effluent of a hydroisomerisation step, wherein said

effluent has a 50 wt% recovery point of above 250 °C.

4. Process according to any one of claims 1 to 3,
wherein the feed to step (a) comprises of more than

30 wt% of a Fischer-Tropsch synthesis product.

5. Process according to claim 4, wherein the feed to
step (a) also comprises of the atmospheric tower bottoms
of a desalted crude oil.

6. Process according to any one of claims 1-5, wherein
evaporation of the liquid feed in step (a) is performed
in the first stage pre-heater of a pyrolysis furnace,
step (b) is performed in a second stage pre-heater of a
pyrolysis furnace and step(c) is performed in the radiant

section of a pyrolysis furnace.



30 wt % of a Fischer-Tropsch synthesis product. 5 .
Process according to claim4 , wherein the feed to
wene/ 3o al so conpri ses of the atnospheric t oRET/EP2005/055079
bottons of a desalted crude_obly. .6 . Process according
to any one of clains 1-5, wherein evaporation of the

! i'g.Ui dPEoec?dsé nacscgoe dl(ria tloS apnerfé)rene(gf icnlaEiI']es fil t wherein
stage pre-heater of a yrolyé¥s tUrnace;® ep ( I'S
pethoraetuthoa gesond stege, pi emheaies of @ yswlyshexide
furnace and step(c) is perfornmed in the radiant

settf oY BFORTyr o 378 Firhble. 9F .3 FrRRARS acuBr i fr?9 9as-
080V QLA o £F AUIB dr i WAGEEL Mok NSa i i gas 15

st eam m xture ©Of carbon nonoxi de and hydr ogen,
ca8 bonP do ox$ slea oro ad propameacpnpre séhocaste-117 qui@dsmake

ff- ' f i d .8 . P :
ACEbTATHEC 1 6 Ay ORECBY Teh 4 HECH et $ fulkl RTRGTERY the
angd) o1 oRE ARYLE8esf rom nmet hane by performng the

follow ng steps, (aa) preparing a mxture of carbon
mhaxi de apdePyiogen THBRES caf oD URCTREHER tid

(DR)aPSLLRT FLAg 2 Eé?@?ﬁééé&&@sfgeéyﬁéQESiS step using

t he’ gaséous mixturé obtained in Step (aa) to obtain a

Fi sioher - Tropsthrpioguect Fifcegr Perdmsah ngyrat hidersmadtep using
ki t t he Fischer- duct

i FoF1 55455 R sbage (25 Eotostpre oF gt FES rEbrvere o

capbepnEpnexhascangdrhydeegen or carbon di oxi de or
m xtures of said gasses, (dd) isolating a m xture of

met hahe, caebbarnpRGxd deharsa hydragehnd roae? hen ckleked

ga?%%éhggt Egggchnproduct using a dilution gas in step (a),

comprising the unconverted carbon monoxide and hydrogen
or carbon dioxide or mixtures of said gasses,

(dd) isolating a mixture of methane, carbon monoxide
and hydrogen from the cracked gasses obtained in

step (cc) and

(ee) recycling the mixture of methane, carbon monoxide
and hydrogen to step (aa).

9. Process according to claim 8, wherein the liquid
fraction obtained in step (a) is subjected to a
hydroconversion/hydroisomerisation step to obtain an
effluent, which is recycled to step (a).

10. Process according to any one of claims 1-9, to
prepare lower olefins from a Fischer-Tropsch synthesis

product as feed having a 50 wt% recovery point above

250 °C, preferably above 290 °C, by diluting the feed

with a dilution gas, heating the feed to a temperature of



step {cc) and (ee) recycling the m xture of nethane,

carbon nonoxi de and hydrogen to step (aa) . 9 .
woenoemasoaccording to claim8 , wherein the |i garaP2005/055079

fraction obtained in step (a)ykgs_subjected to a

hydr oconver si on/ hydr oi sonmeri sati on step to obtain an

ef fluent, which is recycled to step (a) . 10. Process

ackarrery 190 A ohe of gl kerfosning gr épgr@alomgacking
ol efins_froma Fischer-Tropsch synt i s pr

f RV Ny EF?RF%@%%%%&%@S??“ﬁ%%ﬁ; a 6Vgpfg%y%%_%%d
prfé&&@@'yh@b@%ﬁp@@&&%,t@yb@iwté;m dche feed with a
diTution gas, heating the feed to a tenperature

of bet ween 730 and 815 OC and performng a therm

cracking step at a tenperature of between 750 and 860

C and reduce the tenperature to bel ow 300 C .



