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| i near al kyl benzene and |I|inear paraffin. Al kyl
benzene derivatives, such as.al kyl benzene
sul phonates, are anong others, used in detergent and
surfactant product applications. Environnental
| egislation requires that these products are
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converts olefin species in the streamto paraffins.
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r anges . pafefrar bon range, for exanple the C8 to.Cl6
range, which includes branched paraffins, ispassed
through a nol ecul ar sieve. The branched paraffins are
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as sulphur, nitrogen and oxygen contaminants that may be present.

Hydrogenation also converis olefin species in the stream to paraffins.
Following the hydrogenation reaction, the resulting paraffin stream is
fractionated into various carbon ranges. A carbon range, for Kexample the
Cs to Cys range, which includes branched paraffins, is passed through a
molecular sieve. The branched paraffins are rejected as a raffinate stream,
whilst the linear paraffins are passed through a dehydrogenation reactor to
form an olefin/paraffin mixture. This mixture is then fed to an alkylation
plant and reacted with benzene to form linear alkyl benzene (LAB), with
recycling of unreacted paraffins to the dehyarogenation reactor. The linear
alkyl benzene is then sulphonated to form linear alkyl benzene sulphonates
(LAS). A problem with this approach is the relatively high cost of paraffinic
starting material and the high cost associated with the production of linear

paraffins from kerosene feedstocks.



Uni ted Ki ngdom Patent No. 669, 313 in the name of

California Research Corporation discloses the use of
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process as a feedstock in the production of alkyl

benzene. This reference is $imted to the use of

"high tenperature" Fischer-Tropsch processes wherein

the Fischer-Tropsch reaction is carried out at
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Fischer-Tropsch reactor can be alkylated together with chlorinated paraffins
by operating the alkylation at elevated temperatures. Fresh Fischer-
Tropsch feed is mixed with chlorinated paraffin and charged to the
alkylation reactor, the unreacted paraffin is separated and partially
activated by chlorination and then mixed with fresh Fischer-Tropsch based
feedstock before alkylation. A synthetic mixture of dodecane and
dodecene is used in the examples to represent Fischer-Tropsch feedstock.
This reference does not acknowledge the difficulties faced when attempting
to use Fischer-Tropsch feedstock for alkylation and is not considered to be

relevant to the present invention.



to use Fischer-Tropsch feedstock for alkylation and is
not considered to be relevant to the present
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SUMVARY OF THE | NVENTI ON According to the invention
there is provided a process-j-or producing |inear
al kyl benzene and linear paraffins, the process
i ncludi ng the steps of obtaining a hydrocarbon

COrSieMMARY QB THE INVENTIONS i ns, paraffins and

oxygenates froma | ow tenperature Fischer-Tropsch
reaction; a) fractionating a desired carbon nunber
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condensat e, B"d), is fractionated into the C8 to

Cl6 raape, pscRbenabingal aka beheere Adtineslsara@age. The
oxygenates nmay be extracted, in step b), by

distillation, liquid-liquid
Typically, the low temperature Fischer-Tropsch reaction is carried out at a

temperature of 160°C - 280°C, preferably 210°C - 260°C, and a Fischer-
Tropsch catalyst, preferably in the presence of a cobalt catalyst to provide a
hydrocarbon condensate containing 60 to 80% by weight paraffins and 10
to 30% by weight, typically less than 25% by weight, olefins. The olefins so
produced have a high degree of linearity of greater than 92%, typically
greater than 95%. The paraffins so produced have a degree of linearity of

greater than 92%.

The hydrocarbon condensate, in step a), is fractionated into the Cgto Cqs
range, preferably into the Cy, to Cy3 range.

The oxygenates may be extracted, in step b), by distillaﬁon, liquid-liquid
extraction or dehydration, preferably liquid-liquid extraction. A light solvent
such as a mixture of alcohol and water, preferably methanol and water is

used in the liquid-liquid extraction.



extraction or dehydration, preferably liquid-Iliquid

extraction. A light solvent such as a m xture of
wa@b@ekglozand wat er, preferably methanol and waPE&r/1B2804/000657

used in the liquid-liquid extraction. WO 2004/ 080929

PCT/ 1 B2004/ 000657 -4 In a preferred enbodi nent of the

i nvention the oxygenate extraction process is a

liquid-l1iquid extraction process that preferably takes

place in an extraction columm using a m xture of

nethanol,énd mater as th erein an extract
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The invention also relates to a |inear alkyl benzene
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be g &ontaining 10 to 30% typlcally less than 25%, by weight olefins with
a high degree of linearity of greater than 92%, typically greater than 95%,

for use in a process for manufacturing linear alkyl benzene.

The invention also relates to a linear alkyl benzene product formed by an
alkylation process of olefins, said olefins being a product of a low
temperature Fischer-Tropsch reaction, wherein the linear alkyl benzene

product has a linearity of greater than 90%, preferably greater than 94%.



product has a linearity of greater than 90%
preferably greater than 94% W) 2004/ 080929
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DRAW NGS Figure 1 is a block diagram of a process
according to the invention fgr producing |Iinear alkyl
benzene; and Figure 2 is a block diagram of a process
for extracting oxygenates from a hydrocarbon product,
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Usual Iy, the cobalt catalyst is supported on an

al um na support. WO 2004/080929 PCT/|B2004/ 000657 -6
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hydrocarbons ranging from methane to waxes and smaller amounts of

oxygenates.

In a low temperature Fischer-Tropsch reaction, the reaction takes place in a
slurry bed reactor or fixed bed reactor, preferably a slurry bed reactor, at a
temperature in the range of 160°C - 280°C, preferably 210°C - 260°C, and a
pressure in the range of 18-50 bar, preferably between 20-30 bar, in the
presence of a catalyst. The catalyst may include iron, cobalt, nickel or
ruthenium. However, é cobalt-based catalyst is preferred for the low
temperature reaction. Usually, the cobalt catalyst is supported on an

alumina support.



products) is the major product of the reaction and

may, for exanple, be hyrocracked to produce diesel
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whi ch conpri ses gaseous hydrocarbon products,

unreacted synthesis gas and gater is condensed to

provi de a "condensati on product” which conprises an

aqueous phase and a hydrocarbon condensati on product
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of greater than 92% and 5% to a/
presence of oxygenates that need to be removed. Oxygenate removal is

required since oxygenates impair the activity of downstream catalysts. This
is especially detrimental to solid acid catalysts, such as UOP’s DETAL™
catalyst, since it negatively impacts catalyst lifetime, thereby necessitating
more frequent catalyst replacement. However, it has been found that the
olefins in the low temperature Fischer-Tropsch hydrocarbon condensate
product have a very high degree of linearity of greater than 95% and, even
though they only make up 10 to 30% typically less than 25%, by weight of
the hydrocarboh condensate product, it is an excellent feed for the
production of linear alkyl benzene and provides an economically viable
manner for the production of highly linear alkyl benzene. The fractionated

hydrocarbon condensation product includes 60% to 80% by weight
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recovery of olefins and paraffins in stream 24 is in excess of 70% of the
olefins and paraffins in stream 14, while at least substantially preserving the

olefin/paraffin ratio.

With reference to Figure 2, a liquid-liquid extraction process of the invention
includes an extraction column 20. The fractionated condensation product
of a low temperature Fischer-Tropsch reaction described above 14 is fed
into the extraction column 20 at, or near, the bottom thereof and a solvent
stream 21 comprising a mixture of methanol and water is fed into the
extraction column 20 at or near the top thereof. The solvent stream 21

preferably comprises more than 5% by weight, typically 6% by weight,



water. The solvent to feed ratio in the solvent stream

is low typically less than 1.5, usually about 1.25.
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PigH G e ry

extracti on col um to solven recov
copa%p@?ewﬂ\dt/bsglvmtmmlsmg nfgin/nmeleansb (esetthan 90% by
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met hanol , and ol efins par af
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then recycled t e solvent strea
ox HefEaimy eradyat éﬁtasoﬁ veheurt sisanpr itucan 29 done b)bmlmg a
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SR 205 THE B e

used in th extraction c pro
Squ'r“BﬁwZPNé” Eb@n\bérﬂvaﬂe@mléefﬂuerwtraam 27 conpri ses

mai nly wat er, oxygenates and ol efins/paraffins. This
bot t ons product 28 forms two liquid phases that can be

debr siisacti2§ ia drayecliemdhe Bottorminé ther gdrrictiorphalsmni2® aml is

Oxﬁéa%aécﬁven@lrégdv@rya%iurﬂﬁrﬁ fA Bops product 29 from the solvent
recovery column 27 comprises over 90% by weight methanol, and olefins
and paraffins. Up to 60% of the olefins and paraffins from the extract 26
are recovered to the tops-product 29. The tops product is th'en recycled to
the solvent stream 21. The oxygenate content of the tops product 29 can
be as low as 50 ppm, depending on the solvent to feed ratio used in the
extraction column 20. A bottoms product 28 from the solvent recovery
column 27 comprises mainly water, oxygenates and olefins/paraffins. This
bottoms product 28 forms two liquid phases that can be decanted in a
decanter 30. The organic phase is an oxygenate, olefin and paraffin
stream 31, which leaves the pfocess as a product. The aqueous phase is a
stream 32, which is recycled to the extraction column 20. This stream 32



stream 31, which | eaves the process as a product. The
aqueous phase is a stream 32, which is recycled to

W b@4eswoeact i on col utm 20. This stream 32 WO  PCT/IB2004/000657
2004/ 080929 PCT/ 1 B2004/ 000657 -9 can either enter the
extraction colum at the topgalong with the sol vent
stream 21, or slightly [ower down the colum 20, to
prevent the |ow anpunt of oxygenates that will be

pr fec]:mnéltheﬂ einbdr sths texerastiohr @{mluﬁmwﬁm hltlﬂab 'al’(blnb heith thle solvent
‘raffinate, str rmal |y a hi oi I 1 ng sol vent
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ener%\ﬁ thana!l be the case for a | ow boiling

sol 'GBRete stis , it has been found that a mixture of

nmet hanol and water, which is a | ow boi ling sol vent,

ne not s f.fe fromthis drawback, because it can
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 hdbanyiide Bec %FPr@o'ﬁwd%wessol\Iﬁmt Haowgesdt hardbegs fepnd

\NOlihzﬁi d aadureng mahaxdIeal wakdt whichv®d!IBwIRling @oREsShBLE "
g séﬁl wat er overhead in the solvent recovery

coI

fiRm Keutranbash dspayss it ey be aledive @wwwa\fﬁnééo
welited BHibS(thi d2@bs lolvBl thah U iNtheGE{uIRRL o%y?erbﬁe 1ék&t‘?ac’uon is
case I\/let hanol , whi ch does not form azedfropes wt
any'°bio0S¥eE)-her  speci es present, prevents the
wat er / oxygenate azeotropes fromdistilling over at
the sane tenp rature as the paraffins and ol efins.
Thi/’sstggeé?é a8 fifjeregh aaeRropes AFRl exist REbioR8 cameoneiai die
ef gt and\deltdriveiad lead dre ﬂo%)@@étslhgtl i@ woRlddh&tid ostsnﬁe to

paraffins and ol efi ns overhead I e recoverlng
oxJiihweates owarhaad igdhe spiens rerpuery. co*lqﬁmrsfr’] a@hw{@ze@tfcumg
Of oR felsNEvelr a0 XS ! Q@b%lﬁglﬂ ﬁf&dturr‘i’é %Dt’ Hotrt%cﬁ’é’ﬁ{é’

of t process because the overheads
solc’%ﬁ]t Methanalewlicl slogrmop forms azeqts OP@%IIV&We@PYt @f thgeother

exkpasiéd Presen, Lb?é\/e%% tHM‘WEt'ér/of%@ﬂ&et 5‘2%‘0%5@5 Bemabikimy

and ol ef| ns will be forced to | eave process I n
t h@VerBdir Bange terapgrature ps th@é@%@f&fﬁ%@m @leb@ﬁs sThis eppesrs to
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the paraffins and olefins overhead, while recovering the oxygenates as a

bottoms product. This has the effect of enhancing the overall paraffin and
olefin recovery of the process, because the overheads 29 of the solvent
recovery column 27 is recirculated to the extraction column 20, which
means that the paraffins and olefins will be forced to leave the process in

the product stream 24.

It is therefore possible to have a hydrocarbon stream 24 with a high overall
recovery of olefins and paraffins, without the use of a counter solvent in the
extraction column. In this mode of operation, all the methanol, and part of

the water (10-50%) are also recovered in the overhead stream 29.



recovery of olefins and paraffins, w thout the use of

a counter solvent in the extraction colum. In this
woreae/ogfo2oper ation, all the nethanol, and partPCF/IB26#000657

wat er (10-50% are also recovered in the overhead

stream 29. WD 2004/ 080929 PGHL | B2004/ 000657 - 10 When

operating a solvent recovery colum 27 in the manner

descri bed above, it is to be expected that certain
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to feed rati (because of reduced solubility of
oxy biE PR%eROSS| IEt werugdh\%ﬁfactlommlp@na?oc@dttaﬁﬁo ABlUSECVSTY

VVatdéfunhrS 2nesegifafeyt hitthadehy Qtert riéﬁoéeXt'l"rﬁsCHa‘{/ebe desirable
j{;&l | ati on effect in conbination with nethanol to

afseyp| highevaiar spateplsinathe @tections calymsy éf Wé&dead to

pr QRbEAsed %otv@ﬁt &@I \se%at ratro@,cwe%wsé:%fumm%& IB8bility of
di fferent nethanol f er ratios in the two. col umms

( 20X¥gRNaEA) inthe splkenth rwh@@ 8FepginAnNt Phyates ifenesessans to
watRhield théterxﬁaénv%Zdlémlaﬁérr @ﬁéﬁt%ﬁ &mmeﬁ \th ﬁﬁe?ﬁén%ﬁ%

33. After passin rocar bon

st F%Wﬁ@ﬂtth%@é@%ﬁ@ow olleﬂrnSoa@ WV?%@a@mn haesplvent

OX YG@IVBEL cOiFinagt | | CMheRme rHSthbl \%9& Hhiffos m‘ the_two.
met hanol 95% b ght) and water (5% by weight) and

a $8lUpHt (2PRnck @dcanab@ gelyeved by diveRiBgprame p& e water in

hy dfres@rdan siresd BidyaasakbraQRbahs, 22% by wei ght
ol efins, 76% by wei ght paraffins and | ess than 0.02%

by wei ght oxygenates. Not only does the extraction

pr @@L%ﬁ%)agéhé agd @?méﬂaﬁﬁﬁoéﬁrﬁdﬁ f&@%ﬁéa%??ﬂ&ﬂllﬂ?&{ above

ol efins and paraffins al so preserves th
coriiraugh the abavementloned oxygenate extraction process using a mlxture
of. methanol (95% by weight) and water (5% by weight) and a solvent to
feed ratio of 1.25, the purified hydrocarbon feed stream 24 contains 22% by
Weight olefins, 76% by weight paraffins and less than 0.02% by weight
oxygenates. Not only does the extraction process extract oxygenates with
good recovery of olefins and paraffins, it also preserves the olefin content
of the hydrocarbon feed. The recovery of olefins and paraffin is 89.9%,
while the ratio of 6Iefins to paraffins is substantially preserved. The purified
hydrocarbon feed stream containing olefins is particularly useful in the

" production of linear alkyl benzene.



of the hydrocarbon feed. The recovery of olefins and
paraffinis 89.9% while the ratio of olefins to
w@200ah8ioes i s substantially preserved. The purP¢T/882004/000657
hydr ocar bon feed stream containing olefins is
particularly useful in the _4groduction of l|inear alkyl

benzene. WD 2004/ 080929 PCT/ | B2004/ 000657 -11= The
oxygenat e renoval process may include a final
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al kyl ation reactor_ 40. The al kylation reaction may be
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er abl a solid acid cat al 5 . I'n the- sent case,
UOHNtEC intR138olkdation tpaster 4 ysTheaalkylaa@ri geaction may be

't eCRARRIOSY BySuslsER: Fr_l_é/dé'l @?elfﬂsywpe tcBﬁdéHsEM&r@Eé@P st ﬁuch as

reaction is carried nperatures of greate
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QSIS DEFTAL YR 51 M PRIt % tu%?&hﬁ%(b&?ﬁﬂs&ét g@@&

Smth R (1991) Linear a enzene erog
catﬁéﬁ glsylatiorPERCHREis carried. at %nmaraturesw glrmterrhhan i1600%} yind
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I Q rcial de lin enz .
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reppye ns 48 0 _hot he.
e e iEaPak{ThiiRe bayPal By A pikResn of B dnihaoi e
Solcdmparab’@y t@ecmmmércxalnglfadet hesarpatglesenzérr eedutRbiein
th may ehydr o and u [h a, conv [ on
or SR BRI SR ey e B oV BEeles B
i s and paraffins 48 are removed The paraffins 48, which do not react in the
reactor, have a linearity greater than 92% and may be sold or may be used
in further process, for example they may be dehydrogenated and used in a
conventional process for producing linear alkyl benzene. Benzene 50 is

recovered and recycled to the alkylation reactor.

It is also possible to use reactive distillation (also known as catalytic
distillation) to perform the alkylation step, where the catalyst is contained
inside a distillation column, and the separation of the unreacted reagents
and products occur as soon as the products are formed. In tHis manner the
reactor and product purification functionality are partly combined into a

single unit operation.



recovered and recycled to the al kylation reactor. It
is also possible to use reactive distillation (also

whpewes®eo cat al ytic distillation) to performEPpEaEIB2004/000657

al kyl ati on step, where the catal yst is contained
inside a distillation col unpl,z_and the separation of
the unreacted reagents and products occur as soon as
the products are fornmed. In this manner the reactor

andry ﬁg;uryt lirfRdF lafidyf BEhRRel Mt iHRAShirddcRH qop@%hx%%n@é%

conbined into a single unit operation.
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i n predustiopad mlsomlawow@fr@u@tna@sea the fol |l ow ng
non-limting exanple. Exanple This exanple shows a
process according to the invention. The extraction

col lerext@ciiers steprrfdbe dnveoliarewill naw beeltscratadoinomhork. @ail

. | efin/ ffi
o AR HidoRund e ififig Bghpe., O o' 1 Parattin
Example

This example shows a process according to the invention. The extraction
column 20 was run at a solvent to feed ratio of 1.25 and a temperature of
50°C. The overall olefin/paraffin recovery in the stream 24 was 89.9%. The

olefin/paraffin ratio in the feed was 1:3.7 and 1:3.6 post oxygenate ext



olefin/paraffin ratio in the feed was 1:3.7 and 1:3.6
post oxygenate ext WD 2004/080929 PCT/ |1 B2004/ 000657

WO 2@4/080029 acti on colum 20 Stream 14 21 22 26 PCDTHR004/000657
FIl ow (kg/ hr) Conmp Flow (kg/hr) Conp Flow (kg/hr)

Fl ow (kg/ hr)

(W9 (w9 ()

100 3750 100 2530 100 4220
2779.7 2.16 81.0 99.1 2507.9 6.20 261.7 Total
ExtractOX yey@inad es 7.3 217.7 0.000 0.000 0.0144 0.365 5.78

%9 (W% Total
Cl10-C13 PO 92.7

ot al

Conp

100 3000

243. 7 Light ies 0. 057 1.7 0.004 0144 0.0104
Steam) 563 0|_00480%0_202] \at ef' 0031 0 93426 01 225.6 %
0.0073 [pea 5 Uey :;‘&LL NERHahEern. 006 0tgupogn . 7 Flow kahy
Total 34433 U. B4200R T 3gbod8 2. 3 18¢f 7 2- G7po|r<all | Pt & 5569 FODe50 4220
Totaleéle‘,HWJd)‘ 29 lyRAllzdey| 29 &4g) SUTHY ofl WU 785 1T UoAdNIT g bl 2577
OA— 1 = Llemd Ine N A o apkOA. Tl Alay (Lo~ e ) Taotal
I 7 S S RN OGN L S LMD & WS ARy
Lights a2u07 5 ép.b’sg“’; ggufgl.‘é"".o,glié .‘(Zm 'FSEO'OWU " '0.263 E’;ao‘bmao 0.202
Ve o 0144 o 3BE 0 03785 o §BhaorE0Ls °7a;'é’a%-e18“iii ghfZ ang?24
Melhandle avi ed 06184 0°9%% 0 R&7 d"8de7 B*R0R0AH 202527 34720
43 0.184 .1.52 0.456 0.00115 0.0288 Met hanol
et e R o 4 28,7 0.000.0. 000 Sl vent Recovery
Steam col urm |27 Streatn 26 29 28 Conmpz2gdwm %9 Fl ow (kg/ ha4)
Conp  ( ViEdp (Wb oWFibk@dimar ) |Caemptd WE Bgy HehOW (CEG (%)  Fob@{kavhn)
Total 100 42720 100 384 100258686 Totwabl] CIU-Cligl PT O 671 2500
Total CIAGI3 PO 2. 37 85gok| 27. Ozsb7ldr. 8 T0QkaEI KygRaal €s e, 2499.4
Total Ogdbrmted (- O0IAG1M 0503 s O 26 hofds) L kd'déo?gwl”u r&mxs R
Lights ah RRRBY ™0~ 202 00747 05268 Qo2 79 QofbhT 7 ¥ 5502
Water <74 F 4OV Hhe/s 7 2 o4y © 1.52 0.456 0.00115 0.0288
Methanol 0.842 21.31 95.4 28.7 0.000 0.000
Solvent Recovery column 27
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Comp (wi%) Flow (kg/hr) Comp (wt%) Flow (kg/hr) Comp (wi%) Flow (kg/hr)
Total 100 4220 100] 3584 100 636
Total C10-C13 PIO 6.20 261.7 237 85.1 27.6 175.8
Total Oxygen'ates 5,78 2437 0.00140 0.0503 42.0 267.0
Lights and Heavies 0.00480 0.202 0.00747 0.268 0.00279 0.0177
Water 5.74 242.4 1.30) 46.8 29.3 186.6
Methanol 82.3 3472.0 96.2 3451.9 1.04 6.63




Met hanol 82.3 3472.0 96.2 3451.9 1.04 6.63 WO

2004/ 080929 PCT/ 1 B2004/ 000657 -14- CLAIMS 1. A
w@e@amos®2d or produci ng |inear al kyl benzene anpCT/IB2e@r000657

paraffins, the process including the steps of

obt ai ni ng a hydrocarbon condgnsate contai ni ng

ol efins, paraffins and oxygenates froma | ow

tenperature Fischer-Tropsch reaction; a)

fra@tAlssati ng a desired carbon nunber distribution

fromthe hydrocarbon condensate to forma .

fractionated hydrocarbon condensate stream b)

extir actA p@ceeeyfgepraﬁeané liesartdhg! bémehé @ﬁamﬁélar paraffms the
hydr ocar bon CELI' g]at e str am from % a) forma

st r eamP ¥EE & SeFiEpS © HB ajpi9af VH%OCaR’E’P” “condensate
al kyl atcbntgxrﬁrfgeolsmse@mamt adbxygented fram ansy Ft)é}ﬁﬁérgﬂu%s
from benzene in the presence of

sui t abl'® Cgﬁbtrff)%‘f'\rﬁﬂc% alyst; and d) recoveri ng

| i near al kyl benzene and l|inear paraffin. 2. The
process accordj claim1, wherein the |lo

t enper at ur @? Fgfascgﬂ%"i(‘)t'”@rao‘ﬁ)%s@'ﬁd CRRep |“HWbP§d'§té'PPﬁ'<§Ufr@Uﬁhe
at a tenper at WyRréartdhOCcondf&tet OtdPr grhile A, fractionated
hydr ocar bon cq_ydens te cont aining 60 to 80% by wel ght

paraf fins and YETCETERToBORgeRRstetiieaefi ns. 3. The

process acgpr dixtgciy 6kyayeRutds MNEHRI frabtldPated hydrocarbon
Fi scher-Tr opsch reaction is carried out at a

tenperat ure ofcopigrsate cytgem Aronthetepr Bk d8s fHbc ¢t ditiegm

to any one of @h&idiBg blefinsand\heE@hs t he
Fi scher - Tropsc@ eactl on is carried out in the

presence of) ing the. siregry spntamingolefing asklerasaffins from

according to %Téc’in Ayewdh Kdraknd i3 the4préQEﬁé§'d? 5h§u1table
hydr ocar bon co 6 nsate contains | ess than 25% by

wei ght ol ef i n&! PGBIEIMSEGO89 PCT/ | B2004/ 000657
d) recovering linear alkyl benzene and linear paraffin.

2. The process according to claim 1, wherein the low temperature
Fischer-Tropsch reaction is carried out at a temperature of 160°C -
280°C to provide a hydrocarbon condensate containing 60 to 80% by
weight paraffins and 10 to 30% by weight olefins.

3. The process according to claim 2, wherein the Fischer-Tropsch

reaction is carried out at a temperature of 210°C - 260°C.

4.  The process according to any one of claims 1 — 3, wherein the
Fischer-Tropsch reaction is carried out in the presence of a cobalt

catalyst.

5.  The process according to any one of claims 2 — 4, wherein the

hydrocarbon condensate contains less than 25% by weight olefins.



-15 6. The process according to any one of clains 2 -

5, wherein the olefins in the hydrocarbon condensate
whawe/0s092kegr ee of |inearity of greater than 9BO6/1B2004/000657

The process according to any one of clainms 2 - 6,

wherein the paraffins in th ? hydr ocar bon condensate

have a degree of linearity o greater than 92% 8.

The process according to any" one of claims 1 - .7,

wheg. ei MHehgocday @E:@@rafn?:%@ aRP BAEBsAdiMsios— b RkdrePNAL 8fins
to Cl6 range. 9. The process

in step to the

accor di' 'P@Z% BYCEP%F PRrgcondeasde havp W%EEW&?HW of greater
condenspdreopoduct is fractionated, in step a), into
the C10 to C13 range. 10. The process according to
claim9, wherein the fractionated hydrocarbon product

cort. ai Mhelfrob&ss388edpNingab BHy Shelof Rfimk th as dRSFRS 1y
linearity reater than 92% "11. The process accordi ng

to any RGNS in dhexpydsogarbon gondgRgateinave Aalegtseyefdingariy of

are extgrr@ésé,qﬂan ppostep b), by distillation,
[iquid-liquid extraction or dehydration. 12. The

process according to claim11l, wherein the oxygenates

ar e, e%é%@é’sstCJdr(ﬂHg? %lér\?Ubﬁie SKll@Rs 100. 7 1§rhefg7we the

process accordin aim wherein a |ight sol vent
i s usedVyfiecaropa CPP‘éﬁﬂSétel lﬁcﬁ@p@pr@m dcstep®), inte. thgKe to Cie
processafecording claim13, wherein the Iight solvent
is a mxture of methanol and water. WD 2004/ 080929
PCT/ | B2004/ 000657 -16 15. The process according to

cl @ m Irhe WRRES! NadddfuifX Y@E AR %Xt\K/l‘T’é}Efno'?he plﬁﬂf&?ﬁbc&rﬁ

a liquid-liquid extraction process that takes ace In

an exCPRRansale RORusHS fEackignaieds Rt er adf 'niﬁeffhﬁaﬁ?@d toa Rk
wat er asndshe

10. The process according to claim 9, wherein the fractionated
hydrocarbon product contains 10 to 30% by weight olefins with a
degree of linearity greater than 92%.

11.  The process according to any one of claims 1 — 10, wherein the
oxygenates are exiracted, in step b), by distillation, liquid-liquid
extraction or dehydration.

12.  The process according to claim 11, wherein the oxygenates are

extracted by liquid-liquid extraction.

13.  The process according to claim 12, wherein a light solvent is used in

the liquid-liquid extraction.

- 14.  The process according claim 13, wherein the light solvent is a mixture

of methanol and water.



sol vent, wherein an extract fromthe liquid-liquid

extraction is sent to a solvent recovery colum from
wokiogls®E@24 ops product conprising nethanol, ol BET/IEROGNHO6ST

paraffins is recycled to the extraction col um,

t hereby enhancing the overalqg.recovery of olefins and

paraffins. 16. The process accordl ng to claiml5,

wherei.n a bottons product from the solvent recovery

col18m Tie ps:ecasela%domgttbe;laeﬁﬁt1r4a%bfénh meld*ly@enalé extfdt@on
one of clains 14 -

process accordin
wher ei rPPFES 8 A 8%%? é extragtiodr PreeeiSethet é‘?keﬁo‘?lécet faAn

3% by véxdrgbtion &@umﬁh@snﬁg QCAHSuUACEOFEtHAG0L And\t8 A< the
wherein the s%l vent has a water content of from 5% -

15% by SREghivherrn afrperast femde lidudyigia gxirastianys sk toa

cl ai ms sbivent lgcov@ﬂercﬁl'uﬂwrﬁfroFrfivaHldFﬁfaetcfdsoﬁ}ddhgt comprising
extraction columm is to a stripper colum from

whi ch a[nﬂw?%daﬁfﬂ@nar& P%raﬁ»né dﬁf%GYH'Pﬁ éo s extiacsian gohasy

wei ght th@kBy bmsanding tRab@d-bil 2o of 88fnd b ardng by
wei ght oxygenates exits as a bottons product. 20. The

process according to claim 19, wherein the bottons

Pr OfBUCITheCtBEdRs NchiRfRy folddmO15) 20kehdin Web&¥ms product from

oxygenates. 21. The process according to any one of
the pr dBRE0IVRIt EgcQVeRY colmut isirecyclerdo ecaxiraeiorogolynef i ns
and paraffins in the hydrocarbon feed stream over the
ext raction step is in excess of 70% 22. The

pr ddess’ hﬁc@@?‘%ﬁsn@ccﬂﬁ“’&ﬂ k1 Ay ene i &fading he 16evdeesiy tog

ol ef i ngolvanchadal whtkl Bshtdrt of hofX a3 9Rby RBIYht VO
2004/ 080929 PCT/ 1 B2004/ 000657 -17 23." Thé process

according to any one of the preceding clains, wherein

t hegol a’fhb'Hré’é%srs@‘cafcb&dﬁ"@ttbC«l:ianﬁ'%f‘l7t Wperdin B Nk ‘anrs la water

hydr ocarbon condensaté streama) Is substantia

pr eser vetea\ffrophe’oexibiaby ekt ep b). 24. The process
according to any one of the preceding clains wherein
the al kyl ati on cat al in stepc) is asolid acid
catlfl ydihe prgcess fgeg nmcata@m Medeloelainord Scorldevderan a

pr oductaffih Q8K Brihe @XBhetion column is sent to a stripper column from
which a hydrocarbon stream containing more than 90% by weight -
olefins and paraffins and less than 0.2% by weight oxygenates exits
as a bottoms product.

20. The process according to claim 19, wherein the bottoms product

contains less than 0.02% by weight oxygenates.

21.  The process according to any one of the preceding claims, wherein
the recovery of olefins and paraffins in the hydrocarbon feed stream

over the extraction step b) is in excess of 70%.

22. The process according to claim 21, wherein the recovery of olefins

and paraffins is in excess of 80%.



Tropsch reaction, in the Ca to Cl6 range, containing
olefins with a degree of linearity of greater than

WO 20%4/080029 use in a process for manufacturing PCTIEE004/000657
al kyl benzene. 26. The fractionated hydrocarbon
condensate product accordingyto claim 25 in the Cl10
to C13 range. 27. The fractionated hydrocarbon
condensate according to claim?25 or claim 26, wherein

t heedl efriengrobesseaceortiv@y Readf ond afemél ;tra!ceaﬁnggélamse iwhie e
95%

A |l near, zene ct, fornmed
al kyl aﬁh%r?l‘?f'lng’ 6@6 8’b§'\e| fﬁ%"tlog LﬁUP@FPWc?“b@“ﬁ@“%te
pr oductstiebmaa)fd suRentidiyoResdvéEak rtmextrawﬁf &bpbj.he
I i near al kyl benzene product has a degree of linearity

of greater than 90% 29. The |inear al kyl benzene

pr Qi CtTHRCSOEEHSNgLch Rl & 9)28me BeHeNSreBedif® 8la8Rs Yherein

i nearit f greater than
| thg al%ylatgon catalyst in step c) is a solid acid catalyst.

25. A fractionated hydrocarbon condensate product from a Fischer-
- Tropsch reaction, in the Cg to Cys range, containing olefins with a
degree of linearity of greater than 92%, for use in a process for

manufacturing linear alkyl benzene.

26. The fractionated hydrocarbon condensate product according to claim

25in the C4o to Cy3 range.

27. The fractionated hydrocarbon condensate according to claim 25 or
claim 26, wherein the olefins have a degree of linearity of greater than
95%.

28. A linear alkyl benzene product formed by an alkylation process of
olefing, said olefins being a product of a Fischer-Tropsch reaction,
wherein the linear alkyl benzene product has a degree of linearity of

greater than 90%.

29. The linear alkyl benzene product according to claim 28, having a

degree of linearity of greater than 94%.



