WD 03/ 040262 PCT/ GB02/ 05005 OLEFI NS PRODUCTI ON PROCESS The present
invention relates to synthetic naphtha, processes for the preparation of
synt het i cwoapltdrzaz and t he use of synthetic naphtha in theporoahoensma of

ol efins. - Conventionally olefins are produced by cracking a crude oi
derived feedstock. This is usually conducted in the presence of steamin
order to mnimze the reaction of 5 the produced olefins with one another.
O the oil feedstocks, naphtha is the nbst commonly enpl oyed feedstock and
the desired ol efins nanely ethylene, propylene, butenes and butadi ene are
produced in useful amunts. However the steam cracking of naphtha derived
fromcrude oil can result in the production of undesirable by-products
such as carbon dioxide and aromatics. 10 It has now been found that a

synt heti c naphtha derived fromthe products of the Fischer-Tropsch
reaction can be advantageously used in olefin production and can i ncrease
the yield of lower olefins (e.g. C2-C4 olefins). Furthernore the use of
synt heti ¢ napht ha derived fromthe products of the Fischer-Tropsch reaction
in olefin production reduces the anounts of both carbon di oxi de and
aromati c by-products 15 conpared mnth the use of a crude oil derived

napht ha. Accordingly the pré¥e , NORRAEESS process for the

producti on of nt heti c napht ha, conpri.si cont ac hesis gas
stream at an eﬁg5§¥€ﬁnF8W§E?ﬁf§?@Sghﬂﬁ%h §%ﬁ§€ FH*&RSE?ggEQFT¥?gB%8#
catal yst i nnafelis ﬁsgﬁrthﬂrﬂaﬁshsenﬁ%gh%ué RapiEEh MEpradhABnQFdI4MmR. product 20
stream and b) fractionating at |east a EOI"[I on of" the hydrocarbon lErOdUCt

streamto pr odlﬁmlvantl%ltaﬂtiap@ﬁ@ls sxerproducied brigpsigking a crudgibdyrosd dezistoc
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separated t gl}ey éd/ d\‘%ﬁé ntglﬁgrﬁ% etotgrlg{e rrnalgt% ?don anél? H}léﬁ%ag%\é tcl)%goaeavi er
fraction ange ?iodu@élﬁéleﬁnsﬂﬁ)ﬁﬁ b@@amﬁhdrhe)flthegm &-Jedstm@;:ﬁaphmarmmdxh@n be
fractionated to produce a straight synthetic nap Optionally, the

hydr ocar boreoprpeify emplayed episinsicad ﬂi‘@ﬂ%’@%‘bo‘@ﬁ?s 1i13§n%1¥ 63W5@(n€dprtoﬁyle’5ea provi de
at | east onglid *Ah&rmtfa{i 36 bR ﬁﬂlge@}n 4 LA bnlifs hﬁ%Wg%r the b el
uce an upgrade

heavier fraction na roprocesse
hydr ocar bo r‘ne@hﬂﬂuﬁtwed from crude 011 can result in the p10duct1on of undesirable by-products

such as carbon dioxide and aromatics.

10 It has now been found that a synthetic naphtha derived from the products of the
Fischer-Tropsch reaction can be advantageously used in olefin production and can
increase the yield of lower olefins (e.g. C2-C4 olefins). Furthermore the use of
synthetic naphtha derived from the products of the Fischer-Tropsch reaction in olefin
production reduces the amounts of both carbon dioxide and aromatic by-products

15  compared with the use of a crude oil derived naphtha.

Accordingly the present invention provides a process for the production of a
syntheti.c naphtha comprising
a) contacting a synthesis gas stream at an elevated temperature and pressure with a
Fischer-Tropsch catalyst in a Fischer-Tropsch reactor to generate a hydrocarbon product

20  stream and
b) fractionating at least a portion of the hydrocarbon product stream to produce a

straight synthetic naphtha.



stream whi ch subsequently fractionated to produce an upgraded synthetic

napht ha. Accordingly the present invention also provides a process for the
product i owoaB/0a265ynt heti ¢ napht ha conprising 10 a) cont a®CTngB/0SyAt hesi s
gas stream at an el evated tenperature and pressure with a Fischer-Tropsch

cat al yst in aThé Bfdi6éanJdORSeahct hesiced int fe@NBaRLE sépdied arpiobide apleaduct
stream b) se{)ar ating the gdrocar bon product streamto provide at | east one
1

|i ghter feaelighiar Gediongnd pblgast opp beavdenfiastion padatileast a podiongddl lightegt | east
a portion . her. fr. Lon( ) £SS] reactor to

pr oduce arﬁr%%tﬁ%x?%gﬂﬁ%ﬁ%rﬁgggr atct)én(p%r o%l(ti}%c? ag%rglég{rn&gl?\}%%gﬁklgg%ti onating at

| east a porti Optiodallyhhe lhiydrogeiddn pystiuocsreamprodiedd di stsp (Hdsdparatgdrtoduce an
upgraded synthetic naphtha. In a preferred enbodi rtrrleant of the invention the

lighte? fPEVIGA leashonerdighiggdrastion ande lraphprrcheaBish fafitm cthediavigbnbi ned
prior to oWl | Lhed, j

Accor di ngF@%@%@%?ﬂgggﬁ?&F%gﬁé?%ﬁ@? Eﬁaﬁ%r ppﬁ%’%&i?@%&%ﬁ%@@@%@gg t he
product i ostredm wicysubsegtemtlynfgitivhated cnprotdsdersy vpprasied sachetngnaphiynt hesi s gas
stream at an el evate enper at.ure and, pressure with Fi scher - Tropsch
catalyst i n arerUIED. BRSTH OB IS 5 GatT At Rocis Fy RoRieBY RS Gducy
stream b) seRR&MAtdpRthalcbpRyiEpocar bon product streamto provide at |east one
lighter fraction and at |east one heavier fraction c) passing at |east a

porti & of) ¢cddadiimgwisgnthesiagas shiepm)at ep elgviipd feomenderssind gressactvotha o 30

produce an.upgr.aded.h ocar ban product,stream d) cqnbini.n he |ighter
Pract s on bRk RePEmYhBaR S BReRTiBR TR B iR pRaREp il ol
conbi ned kyepcar bon stream and 2 WO 03/ 040262 PCT/ GB02/ 05005 e)
fractionating at |east a portion of the conbined hydrocarbon streamto

produce ab) sanating dhasipirorarbon praguat sEcanTiepreyide Rblepy oga dighier Eastionepdbe
pr oduced leega%glgﬂga&%%@gg%{er red-hot coke. Alternatively the synthesis

gas stream nmay be produce romcrude oil or from bi omass
15  c¢) passing at least a portion of the heavier fraction(s) to a hydroprocessing reactor to

produce an upgraded hydrocarbon product stream and
d) fractionating at least a portion of the upgraded hydrocarbon product stream to
produce an upgraded synthetic naphtha.
In a preferred embodiment of the invention the lighter fraction and the upgraded
20 hydroéarbon product are combined prior to fractionation to produce a combined
synthetic naphtha.
Accordingly the present invention further provides a process for the production of
a synthetic naphtha comprising
a) contacting a synthesis gas stream at an elevated temperature and pressure with a
25  Fischer-Tropsch catalyst in a Fischer-Tropsch reactor to generate a hydrocarbon product
stream
b) separating the hydrocarbon product stream to provide at least one lighter fraction and
at least one heavier fraction
c) passing at least a portion of the heavier fraction(s) to a hydroprocessing reactor to
30 produce an upgraded hydrocarbon product stream
d) combining the lighter fraction with the upgraded hydrocarbon product stream to

produce a combined hydrocarbon stream and



5 via a gasification process. In a preferred enbodi ment the synthesis gas
streamis produced by passing a natural gas streamto a reformng zone to
produce tWwe ispmi2besi s gas stream Usually natural gas str ®@aFsGRIQOS@EN

sul phur and the sul phur is preferably renoved by contacting the natural

gas st re@ﬁ%ﬁpﬁdﬁga&ale’a&t'm&*ﬁoﬂﬁthe @&n@ﬁ%@h?@ﬂ&%arbﬂn drecahPrAsie@idetd on zone to
produce a'natural gas streamw th reduced sul phur content ‘and an adsor bent

with an |qwmkewka€ryn§1¢tlpha@hthmment Sul phur rmay be present in the natural
gas feed as anl suI r cont ai ni n ounds e. S or

car bonyl sul §1sg SB%IP%}’B% gﬂ‘fe%% aﬁ%n%ﬁtf?fﬁéﬂver reé%if? Cam as
hydr ogen &wéramxﬁt@y thERk§nihadis g su@an rﬁayrwfoﬂmed&f@@cﬁﬂmﬂlowdﬂi Bibirass and 15
carbon nonoxi de. The sul phur is preferably renoved by passing the natural

gas sbreafit a@esipestiiniyoeass-phur over an adsorbent at a tenperature of

10- 100bar . mabd T57aRes spPo ARt brRGRHCER sfedn N R s b bont

nor e *pre era adsor bent nay
be a coppeﬂtuxahgzg;rsaﬁkmtt@aadsnmhgmne(m IgodmpnﬂyntMmagas streétned car bon) but is
preferably a zi nc oXi d?gadsor bent wher zi nc_oxj de cont act ed

u&l} nt h ;tl élo
wi t h hydr ogerP/eallyRaye] gatsteans spriat hi‘Fﬁ’é theispiphye!s Dretefably oy
content qf, é&?aéﬁﬁ%?l%@ﬁat&%ﬁga%ts{r@%‘cb ﬁBﬁg%ulﬁﬁthﬁ%s%@é?ﬂtﬁlﬁpOVe 50ppm

the gas stream may be contacted wt e prior to being passed to the
adsorlft i crisaxptien zénh/wmra@mo aglayuralfgas hgeana pwithakduyad selpheaconteptped i ng

sul phur al so.conprj ses gni ¢ sul hur contai ni ng conpounds the gas
strean1névfﬁgmegﬁﬁgé?@H”V#?i%é&’”ﬁﬁ?%gﬁgan conversion catalyst prior to
contact i ng t he s MdYes presEREINTBE fAREaR Bas LOMUEEZHAB sGPphad dktaimiapverts the
or gani ¢ sul phur contalnlng conpounds e.g. nercaptans "to hydrogen sul phide.

The gas stomepnwniise. gsmaﬁcagtamncmhoadl sulpihde het lﬁwt@élpma%emcl@rﬁh@mwr@hgaﬁat al yst

at a tenperatur 2 m)re efer 350 400C
and at a eégjs‘?fﬁjé’%ﬁqgeﬁﬁu B%Saaﬂ% ﬁDtPralﬁ FPEbT e Wee %%V\& P and
S0baris Therbe efé:dde. CORY® éﬂiu@ms afeﬁdbysifemc&ed%y@bésfing?\th&Ul@@@iltg@dstf@hm

catal yst and 3 WD 03/040262 PCT/ GB02/ 05005 conprises at Igast one net al
sel ect ed domaprisitgsuplow pveicmgidserber abh t%nmfﬂmmﬁfhﬁﬁwe@cﬁi@nﬁoo Erpre cobal t,

nickel . Mol XDAGDNIhye3R 950 466 Sk 27 e SHRA1b- TS hide plobhiy BBweeh e
30-70bar e.g. 50bar. The adsorbent may be a copper on graphite adsorbent (e.g. copper
on activated cérbon) but is preferably a zinc oxide adsorbent wherein the zinc oxide is

20  contacted witﬁ hydrogen sulphide and converted to zinc sulphide.

If the sulphur content of the natural gas stream is above 30ppm, preferably above
50ppm the gas stream may be contacted with an amine prior to being passed to the
adsorption zone.

Advantageously if the natural gas stream comprising sulphur also comprises

25  organic sulphur containing compounds the gas stream may be contacted with a
| mercaptan conversion catalyst prior to contacting the adsorbent. The mercaptan
conversion catalyst converts the organic sulphur containing compounds e.g. mercaptans
to hydrogen S}llphide. The gas stream is usually contacted with the mercaptan
conversion catalyst at a temperature of between 250-500°C, more preferably between
30  350-400°C and at a pressure of 10-100bar, more preferably between 30-70bar e.g.
50bar.

The mercaptan conversion catalyst is usually a supported metal catalyst and



mer capt an conversion catal yst conprises at |least two netals selected from
t he above group and nost preferably the nercaptan conversion catal yst
conpri seswomBpiidenum 5 and cobalt. The support nay be a s®@CrdBIRiosi®shavi ng
surface OH groups. The support may be a solid netal oxide especially an
oxi de of @nfrised tileH ofBhERY RI&Md F#Bhahe grblif cORingf pldtiRunOyaiBAnFRY be a
transition metal, a non transition netal or a rare earth netal. Exanples
of solid inwt abbadty nitkel, mebibdgrural andi tiagstan aremsuepord sierialc Pesterghly the r coni a,
ceria, 10 nolybdenum oxi d gnesi d.t i ort may
al so be am%faﬁl?/tan AN gt %"’I?al?{)%g@pgﬁ%ha%gesaSts%%?%%fgﬂf%Ctgggﬁg?ﬁle%gg‘peal so be a
m xed oXi @8y b imast préfetably thenbitaptan doRgaeHna@lystTABprists widlytalehinhani a or a
crystalline alumnosilicate. Preferably the support I1s alum na. The total
wei ght ofandeqokplti n t he mercaptan conversion catal yst may be 0.2-20% by 15

wei ght (as al t | . @/11%13 yer si on
cat al yst p?ﬁ%r%%‘?@%gﬁgrgfssggd gld?gg??gi 0 €e. gﬁ %r%{g)g/o gﬁéﬁ%ﬁ% 20% e. g.
12% of mod ychdienetal oxidaspdcially ihexide bfintli, of ostepparlent nasial. dthelreaaltof@hel % of
cobalt e.g. 0.1- 20% such as 3- 10% e.g, 4% of cobal t gbased n tgg wei ght
of suppor®¥ids BaysaatipsiieR a2 pgn EansEion el o IRl FFAPES, eam
conpri s ”&is%phl?&% o%}]ﬁsﬂ{ | Furitth PRMhia, AfbafRMkRIe) AEQRALNdS al so

contai ns ol efi ns and/ or carbon nonoxi de’the gas sfream may be cont act ed

W t h I@n omefyibdelnmnuxids, magnesiz ahg singpten oxideo Tho suppori mgy alse badsolibeert . The
olefin conveijsi. n cat al ﬁSt i@mused tor rmée ol.ef j ns .and/or carbon nonoxi de
from t he MaRLPHAC a8 sPieam TR SHRAOR RR2150 BF f HEXSG RGHR A SH 0 et hane
and the canhemh nIPAGK-Sanis, GREUBS-tiRRid & LayAaindhRxiifsiliche Hagrdly eam may
be contacted wth the 25 olefin conversion catalyst at a tenperature of

bet ween 400-sup@0Gs ahwriva.pref erably bet ween 500- 700C and at a pressure of

conver i on cart Gi aethelyed SRR e R Sty OB mad IR AEDY pove

but pref eqaighy (26 aERdl) 5&8d 8h theorsichtldbsepgort. 1TIOYesaptan asnviddsidestalyg. 25% of
30 nickel (based on the wei ght0 of supg)ortii and tpe sugz:g r&i ioi preferably
al uni na. Mmiserally coraprises ghleaprlyo B&- pridpnsust as A02He ¢-&f BraChgotentii ng any
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10% e.g. 4% of cobalt (based on the weight of support) is usually present.

Alternatively if the natural gas stream comprising sulphur and organic sulphur
20  containing compounds also contains olefins and/or carbon monoxide the gas stream
may be contacted with an olefin conversion catalyst prior to contacting the adsorbent.
The olefin conversion catalyst is used to remove olefins and/or carbon monoxide
from the natural gas stream wherein the olefins are converted to methane and the carbon
monoxide is converted to carbon dioxide. The gas stream may be contacted with the
25  olefin conversion catalyst at a temperature of between 400-1100°C, more preferably
between 500-700°C and at a pressure of 10-100bar, more preferably between 30-70bar
e.g. 50bar.
The olefin conversion catalyst is also a supported metal catalyst as described
above but preferably comprises at least 1% e.g. 1-50% such as 10-30% e.g. 25% of
30  nickel (based on the weight of support) and the support is preferably alumina.
The synthesis gas may be prepared in the reforming zone using any of the

processes known in the art. The reforming zone may be substantially free of reforming



catalyst as in a partial oxidation reaction where an oxygen containi ng gas
is used to partially conbust the natural gas to provide a synthesis gas

st ream cowprod®iarg2 nat ural gas. Alternatively the reformnm RgTABIR/OSWAPri Ses
a reformng catalyst as in steam5 reform ng or autothernmal reform ng. The

reaction c%ial%k@géjﬁﬁ: pa@s MdafloR k&R %h&ﬁ%%x?ﬁen &nBARng $hOIssBdio Whi | e the

reaction o atural® gas vmthosteam In the additional presence of oxygen or
air or amartixiymiombtistche hiteragghs foprévideva syahesist gas lstreara lcompfisinginaiyral Ei t her
steamreform ng or autothernmal reform ng, or a conbination of both, may be
used. Sped€ffic conbinations of steamreform ng and aut ot hermal reformng

are known.  10idraiSRlY @8 réBfRiBiz08e cdriftises § tifbiming @MalysSALMMBdagS Or mer is
passed to an autothermal reforner along with fresh natural gas and oxygen

cont aidni rmgforméng orlantotleermat referming. e Tlag repetpn of mebwelaes vtk seam 1sgaswaee

partially reacted.in a.steamreformer .he Iy o an

aut ot her Tifa EAG MR V@F%rfge Wt ﬁor* ?f;rgaﬁurﬁlgg%g r‘)& é{h Sé%agxl,i %g@ggﬁlﬁﬁgﬁ%ge%%cg n

cont ai ni r&ci‘x@%gh or Bieo g egibirgitios @erdotanidung auiutdthanmiteforfiap nBitherwhi ch i s
[

at 15 a very gh tenperature, is circulated back to the steam reforner.
Sui t abl y, stedyerefersning oT awpthampal relgFIEOTA RoFHOYRAtIPR) of bethy Ay b Sehas s ed

through a h ea%)e&ﬁ‘é leglgﬁ{atigﬁg K sidath ﬁ%rﬁgn%{rlrglg%g(%tﬁ%éﬁa? re%fgrﬁnfng%?é RRzone of

t he steam refadrner as to provide-a so a he steam

r ef orii nginrsesed feforming) ehdgatuct fiohangeam rsfopnafie padskd teean atiethbrmahd t ube heat

exchanger' . Any of th%se 1allrran enment mag be usedfjn t he E\ro%ess of the

present G LQrAgE Ao WithHRs ﬂléﬂ‘bérgéfﬁﬁ' % I_Eﬁ‘?é’t‘?@?n@r fFh AOREEGNE by ef er abl y

in the rg@%&ﬁr%éfe%ahﬁ%aﬁal glaé%lc;ar@ai%eac@éd M 2’8t RFAQRIGndhe pressure
y

of the reform zone 1s preferab in” the range of from10 to 80 bar,
especi al | yro@fcttiopasedaaran abiyhamat whiraer elong withgdreshmatupaligas, steam andanpl e a

i ckel catal yst, may b d. 25 Preferably. the.reforni i
Conpact  #iEeR e Hed e e stogt fPmits st el VatBal
(5), 6/~ GQV%%}WéQ{tgﬁ?éﬁﬁﬂeﬁﬁ eReaSkMBack t6 MhtcaddrefbrBeR! Suhigtly 2008)oductToday’ s

Ref i nery", ) August 2000); WD 99/02254; and WO 200023689.  Usual |y
the rati ostefantfyein dhgeantotberenl efarmesriorasded througha hephenchanger gaer torbsMgced i n

20 e, LSO RS ARY RSy RRLS) R B ER hedigp o he
especi al | fheltchmirefokmingneastidnl Mhe helt exchanger is preferably a ‘shell and tube heat
exchanger’. Any of these arrangements may be used in the process of the present
20  invention.

The temperature of the reforming zone is preferably in the range of from 700 to
1100°C, especially 780 to 1050°C. The pressure of the reforming zone is preferably in
the range of from 10 to 80 bar, especially 20 to 40 bar. Any suitable reforming catalyst,
for example a nickel catalyst, may be used.

25 Preferably, the reforming zone is a “Compact Reformer” as described in
“Hydrocarbon Engineering”, 2000, 5, (5), 67-69; “Hydrocarbon Processing”, 79/9, 34
(September 2000); “Today’s Refinery”, 15/8, 9 (August 2000); WO 99/02254; and WO
200023689.

Usually the ratio of hydrogen to carbon monoxide in the synthesis gas produced in

30 the reforming zone and used in the Fischer-Tropsch synthesis step of the process of the

present invention is in the range of from 20:1 to 0.1:1, especially 5:1 to 1:1 by volume,



WO 03/ 040262 PCT/ GB02/ 05005 typically 2:1 by volune. The synthesis gas may
contain additional conponents such as nitrogen, water, carbon dioxide and
| ower hydwoamambizns such as unconverted met hane. The Fi sch@CITGRIRHEMS

catal yst which may be enployed in the process of the present invention is

any cat a'@ikal Wyt LRRe. aChd YRtHBis BhsmBE bordibmpRiattichdNédhgsonsnis fwh asd
exanpl e, oup VI IPI net al s whet her supported or unsupported are known

Fi scher Triopsohweteraaghonslioxdfe andblowet hyshocasbensistch agutceprakidypsthans.
t LA

preferred, pagt ﬁ%%gg%,&%%g%mégs%h%&b% be ERBloBRYE #E gsk@crL ofGRP2

A | t
preferred cat on an inorga preferably a

ref r act orpresehfi@v&@tinGs @iy d@alykiiebentete sctppdn FischacTgectsiynitess. Béum na,
silica-alumna, the Gioup 10 IVB oxides, titania (primarily in the rutile

form Sandexamete, Grawey Hbmetals whethsy gaporigdeordumspported dHroMmFiHAe-a sur f ace
area of |les 0 . 3 ess than
50 nR/g Ofro? Secys} %{;}?ZSES, thgf tr}r’g?egl% g?@%%(agﬁpﬁ?{tg?ﬁ\g@oﬁ% ﬁglﬁ%x?%f PA tcglr%ﬂgério}\}el y the

support nay cobilphhcse padichiarly cébedt.cat al ytic nmetal is present in

catal ytically active amunts usual about 1- 15 100 % th er limt
bei ng at t ai neYPICHETFEcataaE 1HTIPRRK %barntléﬂrgﬁﬁicaﬂmq,gai’%ﬂ%g?%',a re%?%‘? rably 2-40

W % P[ _?jrﬁg%g%]% 0B, IR RALE dufRrts AR IR B Y SAuATA, 8iliSa-WRIinK AW Group  t he

Fi scher catalyst art. Pronoters can include ruthenium platinum or
pal | at) uniyBveides) titanih@rimarita inythe antie fosm) mpd aiost prefarabln zing oxidéedbam

haf nium cerium | hanum and zi pconj u an re al | [ in
amount s | 8¥BOK ﬂ%i‘f?r?lﬁénf‘aﬁrq HEAyC #52 8@1@551 @?ﬁbq}ﬁsgﬁnf é%(u@ugﬁayglgge gg&ﬁ%ﬁi um

whi ch may,be Peestmt 50 h2EOSasa! thalmuRt/s) for Bxmplbeabont Siabger : netal ratio
shoul d be at least 1:10. Preferred pronoters are rheniumand hafnium The

cat al yst may Alkveativehatheisgproreinge comprissearupige 5 to 3000 mi crons,

ferably 5 to 1700 ni t_pref ; i . and
avant ageous! PSR 0ok e BRE e RhRL AR e it BTl RBRGE B0,

mcrops. TiRvtPh SBOeppelN @S béing easihtdin thecase of enwppyrtabmeiabcataydis,at  a
tenperature of 180- 360C,_ nore preferably 190-240C angd at ressure of
5-50 bar , piefrablyPetlevilbt Pramotsrs mpybe addefl &9 Hejcptadyst 8 ?fﬁr"‘.’e?lll&’@“@%t hesi s

gac TR bl % S M L i EORARIGAOBLNG Pk e 00 of
cont act edpallaidiuin (Wigenfios cheepririarg patlystattal)ysltminium, stepiuny, hafaetoreriong. a
sthurry buﬁ?l‘lh?mgng lagggiric(?nium, and are usually present in amounts less than the primary
20  catalytic metal (except for ruthenium which may be present in coequal amounts), but the
promoter:metal ratio should be at least 1:10. Preferred promoters are rhenium and
hafnium.
The catalyst may have a particle size in the range 5 to 3000 microns, preferably 5
to 1700 microns, most preferably 5 to 500 microns, and advantageously 5 to 100
25  microns, for example, in the range 5 to 30 microns.
The Fischer-Tropsch reaction is preferably carried out at a temperature of 180-
360°C, more preferably 190-240°C and at a pressure of 5-50 bar, more preferably 15-35
bar, generally 20-30 bar.
The synthesis gas may be contacted with the Fischer-Tropsch catalyst in any type
30 ofreactor for example in a fixed or fluidized bed reactor but, preferably, is contacted

with the Fischer-Tropsch catalyst in a slurry reactor e.g. a slurry bubble column in

which a Fischer-Tropsch catalyst is primarily distributed and suspended in the slurry by



whi ch a Fischer-Tropsch catalyst is primarily distributed and suspended in
the slurry by 6 WO 03/040262 PCT/ GB02/ 05005 the energy inparted fromthe
synt hesi sw@as/onizst ng from the gas distribution neans at tRreT/dRR6W50f t he
slurry bubble colum as described in, for exanple, US 5, 252,613. The

synt hesi %&%g%%%{iﬁg‘%@ 6 48 @{,ﬁ;%sgsfgdawsﬁlg%&ﬂ SREFHSI dNIriBiition fant bedkat e

Fi scher - Trops yst 1n a mediumin a si/stem conprising at |east
one hi gh bofiorahédre dhixy hgbtle neluamds descahed oy, faresxemiple, TS 3253.8lher - Tr opsch

process is described.in PCT patent licatlon.n e 9 which is
herein i ncorjﬁg? %X”é]&esb%/garsé’f‘aé'r%f‘f’c e.com?aﬁﬁdrwg} %%ﬁsp B%Sﬁnpnpé%%ﬁ%ﬁag%?eam gener at ed
in the FirseRETHHeRSCHaly QA% b iuidasedium by @ 8gkternlcomptising welegdtondhighr i but i on

conpri sing predom nantl(%/ straight chain, saturated hydrocar b,gnci, whi ch
typi cal | shéraveximgoiont and e mgctor ypssple (hhéschisaherd Tapsch RIS 18 0gIFELed

Pr ef bl it h A d back
Lo the. miveRgopiroaier FOfRRd Wl i BRI iRy <Egtct.oq bac

hydr ocar bon ghe@yeiocsibos prodieystiRemsenatrticn therftischat- Tremsh reapter hasght er
fraction wusually conprising._hydrocarbons with .bet]i\g\lﬁgrg. gﬁlt 0.14 carbpn atons
1

and at | duead mpleculneweickt disTbuipmHFPMREIFNY Prodomingd FRE SHBRC Dy ¢ h
bet ween 19 3t 0. 30nE ¥ c%ntgﬁfcﬁ)ﬁ%ha\%% Lintie N of Bétwvee£Pab 30 taBon oAkl eved by
flash di sPI19%t refnt

at1on e e hydrecarbon product streamis passed to a
vessel) arflefehly Bydiecabouseviti betveerst toehparben ataimsede rasti¢lod badkite they essur e of

the streamis_ | owered such tI%at a]gase?lus Itighter fraction may be
separ at edefrpingzone ANGRE Euths HiRehH BPPIPAEAGYn. The strai ght synthetic

napht ha pr Od%@ﬁilghf&g?ﬂto@@(ls&feﬂa%éa&r}nw bd Spahivalr iaepsthent 8 Ihed deiction r eam or
1on O

fromfractionat ighter fraction conprises hydrocarbons with
bet ween Sustallyldornprismomhydrocrsbensdvithsheawesn Tiontsh ¢asen aoms ghd pirleisbPRs on of

normal paraffins, The jso-paraffin: nornal raffl i | ageously
less is tII*?&We@hB?tlonﬁfsé‘?f&‘ 8‘3%9“51%% df%cgﬁb%sd@%a%é‘tv é%lp{e%{loa Idflﬁg)g% \\;\(ggén 0.01
and 0194 &,i8plyInR38parkién RlacRicgdt by Sastdiailiation apbidiathelhydrocabpn i ses a hi gh

proportion of "ol efins usually up to 10% by 25 weight, and preferably up to
5% by wei grhduct sgear is passedeioghitesselrpus th@éﬁiﬂwatﬂ%tg%ﬁrmlsﬁgs‘@r d and/ or

A A e et A
hydr ocr aclha@tednidh nons@e®sus hadviarfractioml yst .
The straight synthetic naphtha produced from fractionation of the hydrocarbon
20  product stream or from fractionation of the lighter fraction comprises hydrocarbons with
between 5 to 11 carbon atoms and usually comprises a high proportion of normal
paraffins. The iso-paraffin:normal paraffin ratio is advantageously less is than 0.5,
preferably less than 0.05 and especially between 0.01 and 0.04 e.g. 0.035. The straight
synthetic naphtha also comprises a high proportion of olefins usually up to 10% by
25  weight, and preferably up to 5% by weight e.g. 2% by weight.
The heavier fraction may be cracked and/or isomerised in the hydroprocessing
reactor to provide an upgraded hydrocarbon product stream.
The hydroprocessing reactor usually contains a hydrocracking and/or
isomerisation catalyst.
30 The hydrocracking catalyst usually comprises a metal selected from the group
consisting of platinum, palladium, cobalt, molybdenum, nickel and tungsten supported

on a support material such as alumina, silica-alumina or a zeolite. Preferably, the
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The hydroprocessing reaction is preferably carried out at a temperature of 200-

—

20 500°C, more preferably 300-400°C and at a pressure of 5-50 bar, more preferably 15-35
bar, generally 20-30 bar.

The upgraded hydrocarbon product stream comprises hydrocarbons of shorter
chain length and/or increased degree of branching than that of the heavier fraction.
Usually the upgraded hydrocarbon product stream will contain iso-paraffins and normal

25  paraffins and usually the iso-paraffin to normal paraffin ratio of the upgraded
hydrocarbon product siream will increase compared with the heavier fraction.

The upgraded synthetic naphtha produced from fractionation of the upgraded
product stream usually comprises hydrocarbons with between 5 to 11 carbon atoms and
usually has an iso-paraffin:normal paraffin ratio of between 0.5 to 5 and preferably

30 betweenlto3e.g. 2.

Advantageously both the straight synthetic naphtha and the upgraded synthetic

naphtha comprise less than 5% by weight of naphthenes e.g. 1-3 %.
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hydrogenation reactor to produce a saturated synthetic naphtha comprising
hydrocarbons with between 5 to 11 carbon atoms, an iso-paraffin:normal paraffin ratio

20  of less than 0.5, preferably less than 0.05 and an olefin content of less than 2% by
weight.

The saturated synthetic naphtha usually has a boiling point range of between 5-
250°C, preferably between 10-200°C and advantageously between 15~150°C and a
sulphur content of less than 1ppm preferably less than 0.5ppm e.g. less than 0.1 ppm.

25 Usually the saturated synthetic naphtha has a nitrogen content of less than 1ppm,
preferably less than 0.5ppm e.g. less than 0.1 ppm.

The present invention further provides a process for the production of olefins
wherein a synthetic naphtha as may be used as a feedstock in a process for the
production of olefins wherein the synthetic naphtha is passed to a steam cracker wherein

30 at least a portion of the synthetic naphtha is converted to olefins.
Preferably the synthetic naphtha is produced by at least one of the processes herein

described above,
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stream is converted to olefins that exit the steam cracker (7) via line (8).

20 In figure 2 synthesis gas, formed by passing natural gas through an adsorption
zone and then subsequently into a reforming zone (not shown), is passed via line (1) to
the Fischer-Tropsch reactor (2) wherein it is converted to a hydrocarbon product stream
which is passed via line (3) to a separator (9). The hydrocarbon product stream is
separated into a lighter fraction which exits the separator (9) via line (10) and passes

25  into the fractional distillation column (4) comprising a reboiler (5). A heavier fraction
exits the separator (9) via line (11). A straight synthetic naphtha stream exits the
fractional distillation column (4) via line (6) and passes into the steam cracker (7)
wherein the straight synthetic naphtha stream is converted to olefins that exit the steam
cracker (7) via line (8).

30 In figure 3 synthesis gas, fornﬁd by passing natural gas through an adsorption
zone and then subsequently into a reforming zone (not shown), is passed via line (1) to

the Fischer-Tropsch reactor (2) wherein it is converted to a hydrocarbon product stream

10



separated into a lighter fraction which exits the separator (9) via line
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and then subsequently into a reforming zone (not shown), gas is passed via line (1) to

the Fischer-Tropsch reactor (2) wherein it is converted to a hydrocarbon product stream
which is passed via line (3) to the separator (9). The hydrocarbon product stream is
separated into a lighter fraction which exits the separator (9) via line (10) and a heavier

25  fraction which exits the separator (9) via line (11) and passes into a hydroprocessing
reactor (14) wherein the heavier fraction is converted to an upgraded hydrocarbon
product stream which exits the hydrocracking reactor (14) via line (15). The lighter
fraction is combined with the upgraded hydrocarbon product stream and the combined
hydrocarbon product stream is passed into the fractional distillation column (4)

30 comprising a reboiler (5) via line (16) and a combined synthetic naphtha stream exits
the distillation column (4) and passes into the steam cracker (7) via line (6) wherein it is

converted to olefins that exit the steam cracker (7) via line (8).
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the Fi scher-Tropsch reactor (2) wherein it is converted to a hydrocarbon
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5 5.76 8.83 0.83

6 7.83 8.22 7.04 0.66
7 6.12 6.82 8.71 2.20
8 5.76 5.25 5.32 ‘ 4.06
9 4.93 3.06 4.10

10 1.80 0.44 1.33

11 0.12

iso-paraffin:normal paraffin ratio 0.98
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| so-paraffin:normal paraffin ratio 0.98 10 15 20 12 WO 03/040262

PCT/ GB02/ 05005 Straight Synthetic Naphtha Carbon Wi ght % nunber saturates
unsat ur atwe 03i0$262 nor mal napt henes i so- normal napt henes RCAMGRROSV05
paraffins paraffins olefins olefins 3 4 5 0.036 0.04 1.82 0.52 0.2 7
0.30 9. Z%tﬁléﬁﬁnﬁ&lc&aﬁhtﬁé 17.0 2.32 1.02 9 0.91 29.3 1.33 0.95 10 1.16

25.9 0. 0.68 iso-paraffin:normal paraffin ratio 0.035 Upgraded
Synt het i cCé_thrht ha Calr bon V\él ght % nunbdveighiter at es unsaturates | so- |nor nal
R P e R LT LS P
7.69 0.81 0.02 it6- 32 6-n38m§—1- Q'hapthélks | iso- | normal | napthenes | aromatics
paraffins | paraffins olefins | olefins

3

4

5 0.03

6 0.04 1.82 . 0.52 0.2

7 0.30 9.24 1.30 0.89

8 0.54 17.0 2.32 1.02

9 0.91 293 1.33 0.95

10 1.16 25.9 0.85

11 3.01 0.68

iso-paraffin:normal paraffin ratio 0.035
Upgraded Synthetic Naphtha
Carbon Weight %
number saturates unsaturates
iso- normal | napthenes | iso- | normal | napthenes | aromatics
paraffins | paraffins olefins | olefins

3 0.1

4 0.05

5 8.32 6.30 0.02

6 11.51 7.59 0.34 0.02 0.02

7 14.52 7.69 0.81 0.02

8 16.32 6.38 1.07 0.04

9 12.51 2.77 0.61 0.06

10 1.88 0.28

11

5 iéo—parafﬁn:nonnal paraffin ratio 2.09
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9 12.51 2.77 0.61 0.06 10 1.88 0.28 11 5 iso-paraffin:normal paraffin
ratio 2.09 13 WD 03/040262 PCT/ GB02/ 05005 The above conpositions were
passed i WO 0a/0¢i26éam cracker at a pressure 1.65 bar; wth &CcBo2lsmsi ng
rate of 5.5 t/h, wherein the fuel produced 11,500 therm es per tonne and

the % ethyl enﬁxeydb%lvgc Eoﬁﬁé&%%é‘r@géﬁé’d N8 o LREH AR SENE St 6ThG, T esul ts
are shown in table 1 and figure The CO2 eni ssions were al so measured

and expr evdbd fad Ieatiomrate of 5.80R, whereindheebprodudad Einz)(theniceptr dorthet he

results are, sh in table 2 and fjqure 7. lt. can b t use of

Gynt het | ot 50 Ty b SEE s Piored R Rretind SPvedRea BB e et hyi ene
yi el d. TaE}lo@ann%M@mahu ok Ay TRNEOY biilssiokt Wek: d}@@ﬂkmr@t E| e& ssedngheti c
Upgraded Synthetic Naphtha Naphtha 0.55 27.0 36.0 29.0 - 0 26.0 34.0

28.0 B. 65npe0HCO2 per prngof ghylenoproduced agd stg: mgsults. arg slmremzt'crbleﬂ andQ 10

Syt het | o DR N RN RER G D G AR T i as E ah Ol S s 95 ™) 210

0.65 1. 2751cﬂea§é:§Qhé.Wéiﬁyleﬁe7iélcﬂ. 290 1.200 1.230 0 75 1.340 1.275 1.250

Table 1
Severity % Ethylene Yield
Crude Naphtha Straight Synthetic Upgraded Synthetic
Naphtha Naphtha
0.55 27.0 36.0 29.0
- 0.60 26.0 34.0 28.0
0.65 25.0 32.0 27.0
0.70 23.2 28.5 26.0
0.75 22.0 27.0 24.0
10
Table 2
Severity CO; Emissions
Crude Naphtha Straight Synthetic Upgraded Synthetic
Naphtha Naphtha
0.55 1.275 1.120 1.240
0.60 1.260 1.125 1.210
0.65 1.275 | 1.150 1.210
0.70 1.290 1.200 1.230
0.75 1.340 1.275 1.250
15
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15 14 WD 03/ 040262 PCT/ GB02/ 05005 dCdainms 1. A process for the production
of olefins conprising passing a synthetic naphtha to a steam cracker
wher ei n awoleasi26n portion of the synthetic naphtha is comeardByd/osms
olefins. 2. - A process according to claim1 wherein the synthetic naphtha
is a straight synthetic naphtha produced froma process conprising 5 a)
contacting a synthesis gas streamat an el evated tenperature and pressure
with a Fischer-Tropsch catalyst in a Fischer-Tropsch reactor to generate a
hydr ocar bon product streamand b) fractionating at | east a portion of the
hydr ocar bon product streamto produce the synthetic naphtha. 10 3. A
process according to claim2 wherein the hydrocarbon product produced in
step (a) is separated to provide at |least one lighter fraction and at

| east one heavier fraction and wherein at |east a portion of the |ighter
fraction is fractionated to produce the synthetic naphtha. 4. A process
according to claim3 wherein the lighter fraction conprises 15 hydrocarbons
with between 5 to 14 carbon atons and the heavier fraction conprises

hydr ocarbons with between 15 to 30 carbon atons. 5. A process according to
clainms 2-4 wherein the straight synthetic naphtha conprises hydrocarbons
with between 5 to 11 carbon atons and conprises an iso- paraffin:nornal
paraffin ratio of less than 0.5. 20 6. A process according to claim5
wherein tR&imsrai ght synthetic naphtha conprises up to 10% by wei ght of

olefins. 7. A proces ccor di t aim1l wherein.the synt.hetic naphtha is
an”upgr adly BB CRr oo p0 b e Syne IS Rt RRHY Fep R B o
froma praegassrdRerh&tntt @éast&%&rﬁ&i bffMde @ylﬁyétidlﬂa%hﬁlagﬁsolﬁr%ft&ﬂ@ A& i

el evated tenperature and pressure with a Fischer-Tropsch catalyst in a

Fi scher - TRopst Ipreasacacserding etaimah whereinibe spdhestpmaphthaise straighteam
synthetic naphtha produced from a process comprising
5 a)contacting a synthesis gas stream at an elevated temperature and pressure with a
Fischer-Tropsch catalyst in a Fischer-Tropsch reactor to generate a hydrocarbon product
stream and
b) fractionating at least a portion of the hydrocarbon product stream to produce the
synthetic naphtha.

10 3. A process according to claim 2 wherein the hydrocarbon product produced in step
(2) is separated to provide at least one lighter fraction and at least one heavier fraction
and wherein at least a portion of the lighter fraction is fractionated to produce the
synthetic naphtha.

4. A process according to claim 3 wherein the lighter fraction comprises

15 hydrocarbons with between 5 to 14 carbon atoms and the heavier fraction comprises
hydrocarbons with between 15 to 30 carbon atoms.

5. A process according to claims 2-4 wherein the straight synthetic naphtha
compriées hydrocarbons with between 5 to 11 carbon atoms and comprises an iso-
paraffin:normal paraffin ratio of less than 0.5.

20 6. A process according to claim 5 wherein the straight synthetic naphtha comprises

up to 10% by weight of olefins.

7. A process according to claim 1 wherein the synthetic naphtha is an upgraded

15



5 b) separating the hydrocarbon product streamto provide at |east one
lighter fraction and at |east one heavier fraction c) passing at |east a
porti on oWotlae4dzenvi er fraction(s) to a hydroprocessi ng r @axtGBo208005pr oduce
an upgraded hydrocarbon product stream and d) fractionating at |east a

portion ofyniisic wRPKREpEbINET B6ARRRECRE isisisd reamto 10 produce the
upgraded synthetic naphtha. 8. A process according to claim?7 wherein the

upgr aded ¥yaentreting 2 supfhesingasshpin sean clpvatiedicmppanye and preparowéh as to 11

car bon at h 1.50- f 0. araffi ' en 0.5
fo 5o BOReBiedRE BAnkT Bt uoet HRbioc REERELDy At in AEINEET, 02
conbi ned stddansynt heti ¢ napht ha produced froma process conprising a)
contacting a synthesis gas stream at an el evated tenperature and pressure
with @ Prs¥Rapting disduriecgrbonpeqduchstica o drevideptdprst Ang iglteractign gader at e a
hydr ocar bgn al%'EBI‘i'éJﬁéavie]’thf eghg b) separating the hydrocarbon product streamto
provi de at Feast’ one igahter fraction and 20 at | east one heavier fraction
c) passi ng) miksihgasleast agortionoof thd hdalweer firraioms) tb adgytiaprodessizg fegdpoior ocessi ng

reactor to roduce a raded h ocar bon product stream d) conbining the
lighter fPed ?WW&%&#@%@%&HB&%@W@%@& product streamto produce a
combi ned @yﬂ&&feﬁm@aﬁ&ésea?bﬁaﬂ oPheipgfadad hi@osdrbogpRtudiadeimao porti on of

t he conbi ned hydrocarbon streamto produce the COH%I ned synthetic naphtha

streall 1prodacqthewipgmded srltitingapldhainyone of clainms 7-9 wherein the |ighter

fraction conprises hydrocarbons W th between Q 14 .car tons _and the
heavi et act RaFOCESb T aRe LR ubsRh Rt fatiut BLBgn Briihes,
at oms.  30pydrocAAbHisOREIS Betd@6®5 & N-cdrBortdiyM8 @n@hardisdparafith:Wbyafagi n t he
hydr opr ocessi ng reactor contains a hydrocracki ng and/or isonerisation

cat al yst n@affim pptio e heteeadtdiony to anyone of claim 7-11 wherein the

hyd i 0262 P . I I Sy.: i ed t at
DY Lenper atur ehrons: {Bafinp i Ee Mgt Saffiai LBRGhPhodauERALT PO O
cl ai m¥- 1gynifeicaiaphtha @rédudedfiomagsscdasgcomprising

a) contacting a synthesis gas stream at an elevated temperature and pressure with a

Fischer-Tropsch catalyst in a Fischer-Tropsch reactor to generate a hydrocarbon product
streamn
b) separating the hydrocarbon product stream to provide at least one lighter fraction and
20  at least one heavier fraction
c) passing at least a portion of the heavier fraction to a hydroprocessing reactor to
produce an upgraded hydrocarbon product stream
d) combining the lighter fraction with the upgraded hydrocarbon product stream to
produce a combined hydrocarbon stream and
25  e) fractionating at least a portion of the combined hydrocarbon stream to produce the
combined synthetic naphtha stream.
10. A process according to anyone of claims 7-9 wherein the lighter fraction
comprises hydrocarbons with between 5 to 14 carbon atoms and the heavier fraction
comprises hydrocarbons with between 15 to 30 carbon atoms.
30 11. A process according to anyone of claims 7-9 wherein the hydroprocessing reactor
contains a hydrocracking and/or isomerisation catalyst

12. A process according to anyone of claim 7-11 wherein the hydroprocessing

16



reaction is carried out at a pressure of between 5-50 bar. 14. A process
according to anyone of clains 2-13 wherein the hydrocarbon product 5
st ream gewercatweat6z n t he Fi scher-Tropsch reactor has a broadTraBeosdoar
wei ght distribution conprising predom nantly straight chain, saturated

hydr ocar beagioMis ehirici dveata teipémnkeslbdiweén 2HL-9@2C. 1 to 30 carbon atoms.
15. A process according to anyone of clains 2-14 wherein the fractionation
is carrietB oNPressHt 39606k 1 anyone ofickam 1-42 Phgroibiie hydioRTMEERE n t he

hydr ocar ban By oduG S PAM prl e Peliiiliesq fract ion, the upgr aded
pro y

hydr ocar bon uct stream-or e conbi ned df ocarbon streamis heated to
bet ween 2H) t @ R004Ss addrdiAg pr ayess obidamisil-hg) wiheremhe g dmicaxbloaipn®iugt 15

wherein the synthesis, gas_stre i S rodyced, by contacting a natural gas
stream co?ﬁﬁa%ger?@raé‘iﬂslﬁ%ﬁ? FW}ieﬁ'_ é?PS&Eg%CB%%PS?hr‘éHm Ecé‘iﬁrﬁ’i"?q%lﬁ zone to
produce agRgiiifigh c&ﬁgrslégé ?ﬁﬂoﬁﬁiﬁﬁtfyes%gg?@ ciSHth, ROMFat &P RO arBiIR vaicH S

adsorbent wth incre phur conte and reacting said natural gas
st r eam wi hdve ar ddincledgthuif pbiweer drie 8 tarbon atoniseast one reforning zone to

produce t synt hesi s stream . A prpcess. aceording,.to.claim 16
thorein the nAPHGR G50 0 BAM Th rRg ISR R h der pRtpRidalitler ¢ e
adsor bent o@tcontih@IRE Blalli®ilafioP iR aid 3BredPiiehydfdcdBon Prdtuociesmageor di ng
to clainms 16 or 17 wherein the natural gas stream conprisin sul phur is

passet) ovbghteh@actigsothsaperaded by dspeaskan proguct sgearp obte combined hydeaben
according to anyone.of. cl ai 6- 13- Mherein the adsorbent is a zinc oxide
adsor bent stregg 18 eﬁﬁegg%ggtwﬁ?fbnzsroéor‘?é%taghanypne of clainms 16-19 wherein the
synt het i cifapRthsces?aBf Bsieasybfsof1 |2l IDwRGlelH thé 8lkesH gl etrvme s 5- 250C
and a sul phur content of less "than | ppmand a nitrogen content of |ess

t han 1ppnprodaceddyprantating asswraligagystraannenyopresing sudphaic Fsthies. aplgorhprtivien t he

reformng reaction i carried.out at. a tenperature i n f from
700 to 116%@?&1?220}&6 g? Brc?g‘écse s lfj%ar‘q@trfe %me\lvnqglorr?gu%fl %Ekg}llir%’%i%?ﬁfa erein the
r ef or 1§ Ngadseasnt @Mthiiseread0d Sidphiredneti ardl reéctipig@aRiufaturalzat Bgednamg®d of from 10
to 80 bar. . 23. A process according to anyone of clains 2-22 wherein the
rati o of rejteeshaphus cortantp At lepsioRe BdoTRIng gansipirpdise shegwathesisgAe range of
from 20: 1d@nP-1:1. 17 WO 03/ 040262 PCT/ GB02/ 05005

17. A process according to claim 16 wherein the natural gas stream comprising
sulphur over is passed over the adsorbent at a temperature of between 250-500°C.
20  18. A process according to claims 16 or 17 wherein the natural gas stream comprising
sulphur is passed over the adsorbent at a pressure of 10-100bar.
19. A process according to anyone of claims 16-18 wherein the adsorbent is a zinc
oxide adsorbent.
20. A process according to anyone of claims 16-19 wherein the synthetic naphtha
25  produced has a boiling point range of between 5-250°C and a sulphur content of less
than 1ppm and a nitrogen content of less than 1ppm.
21. A process according to anyone of claims 16-20 wherein the reforming ;eaction is
carried out at a temperature in the range of from 700 to 1100°C. “
22. A process according to anyone of claims 16-21 wherein the reforming reaction is
30 carried out at a pressure in the range of from 10 to 80 bar."
23. A process according to anyone of claims 2-22 wherein the ratio of hydrogen to

carbon monoxide in the synthesis gas in the range of from 20:1 to 0.1:1.
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24. A process according to anyone of clainms 2-23 wherein the

Fi scher-Tropsch catal yst conprises cobalt on zinc oxide. 25. A process
accor di ngwoosamzene of clains 2-24 wherein the Fischer-Tr®osalBo2/smst i on
carried out at a tenperature of 180-360C. 5 26. A process according to

anyone ofpscl & czss,?a'écwaﬁlg% Bnjdie JFickENeD-2B" AR the FarhéOTropadl | €d out at
a pressure of 5-50 bar. 27. A process according to anyone of clains 2-26

wher ei n tdatalysy nempsbes cgbalt ezingeridact ed with a suspension of a particulate
Fi scher - gﬁ?gﬁ*ﬂrﬁ?@%ﬁk}!@%ﬂ,ggo %n%dn%%f 14TRE D WA i dleil 5 fﬁ&%ﬁggg& sing at

| east on m Xi Zone and a reactor vessSe process

accor di ngeb@ioarufiwl @it at henpeetadiong’ecBa)i® wherein the synthetic naphtha
is passed to a hydrogenation reactor to Eroduce a saturated synthetic
napht Ra nd MWBEICESSACETEINGAP aryns L siap &35 cvheapiR thpal ischesdaeright o a st eam

cracker. I%QCﬁORﬁg%O&ﬁ%@%ﬁﬁ?@%’%gg?g’c' aim 28 wherein the saturated

synt heti ¢ nap conpri ons with between 5 to 11 carbon
at ons, ar27.sok parcassdcoondmgralanydis qiatarit D2 oralidreindlie $yedleesisigani. 5 and an

ol efin content of, |ess than 2% by .wei .. 30.. A process.accordi ng,.t o anyone
of the pr%&aﬁfﬂg”@é????e%(@’r%{gnp &%@?M&%M Cagagiéﬁi?ﬂ% 4P T " Hosence
of a cat qh;é%gsteﬁllcorﬁ)rm@%m@&ﬁ%gﬁ Skat RiARY 00R Ml of RctHr RG84I ng cl ai s

wherein t team cracker operates-at a tenperature of between 700-900C
20 3210 A 2% ocegmcasscascdiding to engonged shoprecdringelaiosdiimyeiolthe ssnthdtier ei n t he

;E eg(r)n: Z%nlﬁag)ﬁ{'hlggs g%ggég)aa %Vs\ﬁrg%atri(?nt riegctiop totpr}gdgcte%asa (r:a{tg& ls()(fanr‘thcl,’usc Athtthge range

and wherein the saturated synthetic naphtha is passed to a steam cracker.
29. - A process according to claim 28 wherein the saturated synthetic naphtha
comprises hydrocarbons with between 5 to 11 carbon atoms, an iso-paraffin:normal

15  paraffin ratio of less than 0.5 and an olefin content of less than 2% by weight.
30. A process according to anyone of the preceding claims wherein the steam cracker
operates in the absence of a catalyst.
31. A process according to anyone of the preceding claims wherein the steam cracker
operates at a temperature of between 700-900°C.

20 32. A process according to anyone of the preceding claims wherein the

steam:synthetic naphtha weight ratio in the steam cracker is in the range of 20:80 to

80:20.

25
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